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NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 





NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 





19, EXPERIMENTAL 

NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A =20- 
38, THEORETICAL 





NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 





ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 








89, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A = 150- 
189, EXPERIMENTAL 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
MOMENTS AND SPIN 





NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, EXPERIMENTAL 








RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, THEORETICAL 





RADIOACTIVE DECAY. 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
RADIOACTIVE DECAY 





ENERGY LEVELS AND TRANSITIONS 

NUCLEAR REACTIONS AND SCATTERING... 

SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY. 








NUCLEAR MATTER 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 

NUCLEAR MODELS 





RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 





NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 





DOSIMETRY. 





SOLID STATE PHYSICS 





SUPERCONDUCTIVITY 








GENERAL THEORY.. 


Category 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS 
ACOUSTICS 
OPTICS 
STATISTICAL PHYSICS AND THERMODYNAMICS 
MATHEMATICAL PHYSICS 


FUSION ENERGY 
PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING. 
PLASMA DIAGNOSTICS 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA KINETICS - THEORETICAL 
PLASMA PRODUCTION. 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA 
FUSION POWER PLANT TECHNOLOGY 
BLANKET ENGINEERING 
MAGNET COILS AND FIELDS 
POWER SUPPLIES, ENERGY STORAGE..............00.+-+ 
HEATING AND FUELING SYSTEMS 
TRITIUM PROCESSING, ENVIRONMENT AND 
SAFETY. 
INERTIAL CONFINEMENT TECHNOLOGY. 
COMPONENT DEVELOPMENT AND MATERIALS 
TESTING 


GENERAL AND MISCELLANEOUS 
MANAGEMENT 
MATHEMATICS AND COMPUTERS 
INFORMATION HANDLING 


CORPORATE INDEX 
AUTHOR INDEX 
SUBJECT INDEX 
CONTRACT NUMBER INDEX 
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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 14760 


14618 (DOE/FE—0001/1(Vol.1)) Fossil energy. Program 
report, 1 October 1977-30 September 1978. (Department of Energy, 
me DC (USA)). Dec 1979. 799p. Dep. NTIS, PC A99/MF 
The Fossil Energy program is now in its second year weed 

the Department of Energy. This document describes the Foss 
Energy-supported contract and project activity for FY 1978. The 
primary thrust of the Program is on coal - especially direct coal 
combustion and what can be done to increase the environmental 
acceptability of coal. We are concerned with developing cleaner 
technologies, and we are working on precombustion cleanup, flui- 
dized-bed combustion, and post-combustion cleanup. Longer range 
technologies are being developed to use coal more efficiently; for 
example, magnetohydrodynamics, fuel cells, and high-temperature 
turbine utilization. Another Fossil Energy priority is the develop- 
ment of a capability to produce synthetic fuels from coal. We are 
engaged in a coal mining research and development program 
that focuses on increased mine productivity and workers’ safety 
through the development of improved technologies. Our activity in 
the petroleum and gas research areas is intended to complement 
efforts in the private sector, which are to be further stimulated by 
new pricing or Federal incentives. Our present enhanced oil recov- 
ery efforts represent a shift in emphasis toward longer range, high- 
technology development projects instead of numerous field demon- 
strations and tests. The enhanced gas program emphasis activities to 
increase our knowledge of the size and economic productivity of the 
unconventional gas resources. We are also involved in oil shale 
development. We are continually assessing our program. Total 
annual funding has increased from $58 million in FY 1973 to $881 
million in FY 1979.Fossil Energy is working closely with all parts of 
the Department of Energy, other appropriate Federal agencies, 
industry, and universities to insure that we maintain a balanced, 
aggressive, and responsive program suited to our national needs. 


14619 (DOE/FE—0002/2) Fossil Energy Program report. Uni- 
versity activities, 1 October 1977-30 September 1978. (Department of 
Energy, Washington, DC (USA). Assistant Secretary for Fossil 
Energy). Dec 1979. 190p. Dep. NTIS, PC A09/MF AO1. 

This document describes the Fossil Energy-supported con- 
tract and project activity for FY 1978. The primary thrust of the 
Program is on coal - especially direct coal combustion and what can 
be done to increase the environmental acceptability of coal. We are 
concerned with developing cleaner technologies, and we are work- 
ing on precombustion cleanup, fluidized-bed combustion, and post- 
combustion cleanup. Longer range technologies are being developed 
that will use coal more efficiently; for example, 
magnetohydrodynamics, fuel cells, and high-temperature turbine uti- 
lization. Another priority is the development of a capability to 
produce synthetic fuels from coal. We are also engaged in a coal 
mining research and oe program that focuses on increased 
mine productivity and workers’ safety through the development of 
improved technologies. Our activity in the petroleum and gas re- 
search areas is intended to complement efforts in the private sector, 
which are to be further stimulated by new pricing or Federal 
incentives. Our present enhanced oil recovery efforts represent a 
shift in emphasis toward longer range, high-technology development 
projects instead of numerous field demonstrations and tests. The 

gas program emphasizes activities to increase our knowl- 
edge of the size and economic productivity of the unconventional 
gas resources. We are also involved in oil shale development, with 
the major research concentration on in situ retorting. We are contin- 


ually assessing our program. Total annual funding has increased 
from $58 million in FY 1973 to $881 million in FY 1979. Fossil 
Energy is working closely with all parts of the Department of 
Energy, other appropriate Federal agencies, industry, and universi- 
ties to insure that we maintain a balanced, aggressive, and responsive 
program suited to our national needs. 


PROCESSING 


14620 (LBL—8619, pp 134-147) Chemical process research and 
development. 1978. 

In Energy & Environment Division annual report, 1978. 

The Chemical Processes program is conducting research in 
chemical-processing techniques as applied to biomass conversion to 
fuel, coal conversion, oil-shale retorting, coal cleaning, and chemical 
storage of thermal energy. Five summaries that have not previously 
been presented are: Coal Desulfurization, S. Ergun et al.; Selective 
Hydrogenation of Coal, E.A. Grens et al.; Processing of Condensate 
Waters from Solid-Fuel Conversion, C.J. King et al.; Production of 
Sugars and Ethanol from Corn Stover, C.R. Wilke et al.; and 
Process Development Studies for the Production of B-Glucosidase 
from Aspergillus Phoenicis, M.J. Howell and C.R. Wilke. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 14657, 14659, 14660, 14661, 
14668, 14746 


14621 (FE—2749-T1) Optimization of bacterial leaching of 
pyrite in coal. Final report. Lazaroff, N. (State Univ. of New York, 
Binghamton (USA). Dept. of Biological Sciences). 17 Sep 1979. 
Contract EF-77-G-01-2749. 33p. Dep. NTIS, PC A03/MF AO1. 

This report presents an account of research dealing with the 
solubilization of pyrite in coal by ferric ions regenerated through 
bacterial action. The original plan of investigation set out a number 
of areas in which information was to be obtained relevant to the 
basic question: Can enhancement of the rate of bacterial oxidation of 
ferrous ions in a recirculated leaching system result in rapid removal 
of pyrite from coal? As work proceeded it became evident that the. 
rate of pyrite removal in the systems under investigation was rarely 
limited by the rate of reoxidation of iron, but rather by the rate of 
reaction of the dilute ferric solutions with the pyrite in coal. In some 
cases, the bacterial reoxidation of ferrous ions, in lixiviant solutions, 
resulted in the deposition of jarosite, which left the leached coal 
particles coated with an oxidized iron residue containing sulfur, 
thereby diminishing net sulfur removal as well as retarding pyrite 
oxidation. Accordingly, a portion of our effort was directed toward 
understanding the process of jarosite deposition and in seeking 
practical means by which this product could be removed from 
leached coal and either disposed of or utilized as a by-product of the 
leaching process. 


14622 (FE/EES—79/10) Economic evaluation of the TRW Gra- 
vichem process: one unit train per day of coal. Plants, K.D.; George, 
T.J. (Department of Energy, Morgantown, WV (USA ). Process 
Evaluation Office). Jun 1979. 38p. Dep. NTIS, PC A03/MF AO1. 

The TRW Gravichem process, is a chemical desulfurization 
process to remove sulfur from coal, has been evaluated by the 
Process Evaluation Office of the Department of Energy. The study 
was based on a flowsheet as received from TRW, and it was 
assumed that the coal was from the Lower Kittanning seam. Costs 
were determined for a commercial plant to produce 9865 tons per 
day of clean coal meeting the May 1978 EPA standards on sulfur 
emissions for new steam power-plants. Results of this study indicate 
processing charges of $25.41, $28.97, and $35.37 per ton of product 
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assuming 12-, 15-, and 20-percent discounted cash flows (DCF) and 
100 percent equity financing. With 33:67 debt-equity financing, again 
assuming 12-, 15-, and 20-percent DCF rates, the processing charges 
are $23.05, $25.40, and $29.60 respectively. 


14623 (FE/EES—79/11) Economic evaluation of the modified 
TRW Gravichem : one unit train per day of coal. Plants, K.D.; 
George, T.J. (Department of Energy, Morgantown, WV (USA). 
Process Evaluation Office). Jun 1979. 34p. Dep. NTIS, PC A03/MF 
AOl. 
The TRW Gravichem process, a chemical desulfurization 
rocess to remove sulfur from coal, has been modified and evaluated 
y the Process Evaluation Office of the Department of Energy. The 
study was based on a revised version of the flowsheet which was 
received from TRW, and it was assumed that the coal was from the 
Lower Kittanning seam. Costs were determined for a commercial 

lant to produce 9902 tons per day of clean coal meeting the May 
978 EPA standards on sulfur emissions for new steam powerplants. 
Results of the study indicate processing charges of $20.36, $23.03, 
and $27.83 per ton of product assuming 12-, 15-, and 20-percent 
discounted cash flows (DCF) and 100 percent equity financing. With 
33:67 debt-equity financing, again assuming 12-, 15-, and 20-percent 
DCF rates, the processing charges are $18.58, $20.33, and $23.50 
respectively. 


14624 (IS—4714) Fossil energy. Annual report, October 1, 1978- 
September 30, 1979. (Ames Lab., [A (USA)). Jan 1980. Contract W- 
7405-ENG-82. 191p. Dep. NTIS, PC A09/MF AOI1. 

An investigation of the conditions for the chemical desulfuri- 
zation of fine-size coals by leaching with a hot alkaline solution 
containing dissolved oxygen under pressure led to the following 
tentative conclusions. Illinois No. 6 coal responds favorably to the 
basic one-step process since a large part of the inorganic sulfur and 
up to one-third of the organic sulfur were removed in preliminary 
experiments. The results of leaching various other coals indicate that 
sodium bicarbonate and lithium carbonate in equivalent concentra- 
tions are as effective as sodium carbonate for the one-step process. 
On the other hand, potassium carbonate is slightly more effective 
and magnesium carbonate less effective. The removal of organic 
sulfur by the one-step process increases with increasing temperature, 
oxygen partial pressure and reaction time. But since less of the 
organic matter is recovered as these parameters are increased, the 
reduction in organic sulfur is proportional to the loss in heating 
value. Thermal treatment of coal leached by the one-step process is 
not an effective method of desulfurization when the treatment is 
carried out by passing an inert gas over the dried coal at tempera- 
tures in the range of 250 to 400°C. However, thermal treatment of a 
similarly prepared coal in an alkaline solution at 240°C seems to 
reduce the organic sulfur content.Other topics increased are: desul- 
furization by oil agglomeration and froth flotation, the organic sulfur 
compounds in coal, microscopic study of coal, enhancement of the 
magnetic susceptibility of pyrite by dielectric heating, on-line analy- 
sis of mineral content and coal blending experiments. (LTN) 


14625 (ISM—248) Evaluation of oxydesulfurization processes for 
coal. I, The effect of the Ames process on model organosulfur com- 
pounds, Chang, L.W.; Goure, W.F.; Squires, T.G.; Barton, T.J. 
(Ames Lab.,, IA (USA)). 1980. Contract W-7405-ENG-82. 6p. 
(CONF-800303—9). Dep. NTIS, PC A02/MF AOI. 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

Using the assumption that it is sufficient to study a representa- 
tive spectrum of organic sulfur compounds (used as models for such 
compounds in coal), various organic sulfur compounds were subject- 
ed to the Ames oxydesulfurization process conditions. Only thio- 
phenol and compounds containing a benzylic sulfide linkage were 
oxidized to an appreciable extent. Thiphenol was converted to 
pheny! disulfide, which was resistant to further oxidation. Benzy]l- 

lhenyl sulfide was oxidized and cleaved to give benzaldehyde, 

Censsio acid and benzensulfonic acid; benzyl methyl sulfide gave 
similar results. The other compounds were unreactive under the 
Ames conditions either by themselves or in the presence of 
coal. TN) 


14626 (ISM—266) Oxydesulfurization of coal treated with 
iodide: for removal of organic sulfur. Markus- 

i, R.; Wei, C.K.; Wheelock, T.D. (Ames Lab., IA (USA); 
Iowa State Univ. of Science and Technology, Ames (USA). Dept. of 
Chemical ays 1980. Contract W-7405-ENG-82. 9p. 
(CONF-800303—6). Dep. NTIS, PC A02/MF AOI. 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

Treatment of with methy! iodide followed by extensive 
washing with a solvent to remove the reaction products has been 
used to remove approximately one-half of the organic sulfur content 
in an Iowa high volatile bituminous coal. The pyritic and sulfatic 
sulfur content was not affected by the methyl iodide treatment. 
pr saaag, By coal with solvent only did not produce any effect 
either. the basis of chemical reactions reported in the literature, it 
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is assumed that the reactive sulfur groups that were removed by this 
treatment may be organic sulfides or mercaptans. Subsequent leach- 
ings of the methyl iodide-treated coal under various conditions of 
oxydesulfurization did not reduce further the organic sulfur content. 
The inorganic sulfur content, however, was reduced by the oxyde- 
sulfurization steps. It can be assumed that all the reactive and 
accessible organic sulfur was removed by the methyl iodide treat- 
ment, and further chemical desulfurization was directed only against 
the inorganic sulfur. When the coal was first precleaned by a float- 
sink technique and then leached by the oxydesulfurization proce- 
dure, the organic sulfur content was not affected by subsequent 
treatment with methyl iodide. This lack of reactivity of the organic 
sulfur toward methyl iodide may be caused by physical or chemical 
changes in the coal brought about by the high temperature or 
chemical nature of the oxydesulfurization process. 


14627 (METC/TR—171) Chemistry of potassium and sulfur in 
entrained flow gasifiers. Task report No. 6, January-March 1979. 
Lewis, P.F.; Kothandaraman, G.R.; Cronin, J.F. (Physical Sciences, 
Inc., Woburn, MA (USA)). 30 Mar 1979. Contract EW-78-A-21- 
8450. 40p. Dep. NTIS, PC A03/MF AOl1. 

as-phase chemistry has been extended to allow prediction of 
the feasibility of the removal of H2S from gasifier effluent to very 
low levels. The motivation for sulfur removal emphasis is the 
requirement of molten carbonate fuel cell systems coupled to en- 
trained flow gasifiers. Molten carbonate fuel cells operate at around 
1000°K and cannot tolerate H2S levels greater than 10 ppM and 
sey 1 ppM. Because of the loss in system efficiency from cold 
gas cleanup and because of the inability of conventional hot gas 
cleanup systems to meet the low H2S requirements of molten carbon- 
ate fuel cells, the feasibility of the removal of H2S by injection of 
alkalies in the combustion section and precipitation of alkali sulfides 
in the cooler region is being studied. The thermochemistry and 
chemical kinetic information for potassium and potassium-sulfur 
species have been extended by the estimation of thermochemical 
properties and reaction rate constants. These values, when incorpo- 
rated in the equilibrium and nonequilibrium chemistry codes, indi- 
cate no fundamental hurdle to the possibility of removal of sulfur 
species to levels of the order of a part per million from typical 
entrained flow gasifier outputs by addition of potassium to the high 
temperature region of the flow followed by removal of condensed 
phase of potassium sulfides at the cooler downstream section. The 
major technical questions remaining are the condensation rates of the 
species and the rate of the condensed phase reaction for the forma- 
tion of potassium carbonate. 


14628 (PB—294497) Removal of ash from pulverized coal. Final 
report. Purcell, G. (New Mexico Inst. of Mining and Technology, 
Socorro (USA). New Mexico Energy Inst.; New Mexico Inst. of 
Mining and Technology, Socorro (USA). Dept. of Metallurgical and 
Materials Engineering). 31 Aug 1978. 34p. NTIS, PC A03/MF AOI. 

The purpose of this research project was to apply the tech- 
nique known variously as spherical agglomeration, oil emulsion, or 
oil agglomeration, to the cleaning of pulverized New Mexico coal 
for power station use. 


14629 (PB—295212) Reactor test project for chemical removal of 
pyritic sulfur from coal. volume ii. appendices. Final report June 1975- 
June 1978. Meyers, R.A.; Santy, M.J.; McClanathan, L.C.; Orsini, 
R.A. (TRW Defense and Space Systems Group, Redondo Beach, 
CA (USA)). Jan 1979. Contract EPA-68-02-1880. 117p. NTIS, PC 
A06/MF AOl. 

Contents: Computer programs utilized during RTU data re- 
duction; Computer program for converting doric magnetic tapes to 
an engineering format; Computer program for tabulating doric data 
in the abbreviated format; Computer program for plotting doric 
data; Computer —- for computing averages and standard devi- 
ations of doric data channels; Computer program for T-2 and R-1 
material balances; Typical computer program for evaluation of RTU 
kinetics; Computer program for reducing control laboratory analyt- 
ical data; Computer program for revision of analytical data files; 
Computer program for plotting analytical data; RTU procedures; 
Design case details. 


14630 Magnetic separation of iron pyrite from coal. Mawardi, 
O.K. US Patent 4,157,953. 12 Jun 1979. Filed date 28 Jan 1977. 8p. 
A . 7 gradient a we: separator particularly for the desul- 
furization of coal is described. The process and apparatus are con- 
tinuous and suitable for high volumes of material in a fluid stream. 
They employ the concept of a high gradient magnetic field throu 
a stream of material that has some portion of magnetic particles 
which are to be ted. Within the separator is a matrix of 
magnetizable material, such as stainless steel wool. A magnetic field 
is formed of a series of magnetic coils surrounding the stream of 
material from the inlet to an outlet. Each of the coils are magnetized 
and then demagnetized in sequence so as to drop or release i 
particles from the steel wool to the fluid stream as it flows through 
the separator. As the magnetic particles concentrate they are flushed 
out through a diverter valve br a short moment and the process 
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continues. Passage of the stream of material is continuous for all 
practical purposes. During all other portions of the cycle the field is 
turned on and the magnetic particles attach to the matrix until the 
next cycle of demagnetization when they go into the fluid stream 
(gas or slurry) and concentrate and pass through the diverter valve. 

main stream of material is thus cleared of magnetic particles. 
The frequency of the sequential flushing would be dependent upon 
the concentration of the magnetic particles in the stream of materi- 
als. In any event the demagnetization would be sequenced with 
speed of the fluid stream. 


14631 Process for removal and recovery of sulfide from coal gas. 
Kimura, S.; Takahashi, T. (to Hitachi, Ltd.). US Patent 4,155,990. 22 
May 1979. Priority date 5 Jan 1977, Japan, 14p. 

Hydrogen sulfide is removed from coal gas for gas turbine 
power generation and recovered as elemental sulfur by contacting a 
coal gas formed by gasification of coal with an iron oxide catalyst, 
thereby removing hydrogen sulfide from the coal gas and obtaining 
a desulfurized coal gas. The iron oxide catalyst of lowered desulfuri- 
zation activity is regenerated, and a regeneration off-gas containing 
sulfur dioxide is obtained. A portion of the desulfurized coal is 
converted to reducing gas containing hydrogen, after which the 
hydrogen of the resulting reducing gas is reacted with the sulfur 
dioxide in a portion of the regeneration off-gas, thereby producing 
hydrogen sulfide. The resulting hydrogen sulfide is then reacted 
with the sulfur dioxide in the remaining portion of the regeneration 
off-gas in the presence of a catalyst, thereby producing a gas 
containing elemental sulfur, which is separated from the gas. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 14689 


14632 Kinetic study of the liquefaction by catalytic hydrogena- 
tion of various Utah coals. Lytle, J.M.; Wood, R.E.; Wiser, W.H. 
Contract EX-76-C-01-2006. Salt Lake City, UT; University of Utah 
(1979). 251p. (FE—2006-T1). Univ. of Utah, Salt Lake City. 

Thesis. Submitted by J.M. Lytle. 

The effect of coal hydrogenation process variables on the 
extent of coal liquefaction in an entrained flow reactor is presented. 
Coal hydrogenation-liquefaction is done by feeding dry coal with 
ZnCl, catalyst into a continuous stream of hydrogen. The hydrogen- 
coal mixture enters a long small I.D. reactor set at about 500°C and 
12.4 MPa hydrogen pressure. At these conditions the coal particles 
become plastic and sticky. The hydrogen provides the energy to 
force the sticky coal particles through the reactor. Conversion of 
85% of the coal to liquids and gases is easily attained with most high 
volatile bituminous coals. A novel approach to the chemical mecha- 
nism of coal hydrogenation is presented which is based on the 
stabilization of thermally produced free-radicals. This gives a quali- 
tative explanation of observed temperature, pressure and catalyst 
SS effects. A physical mechanism is also presented which is 

on the unreacted-core-shrinking model. Detailed information 
is given of a residence time measurement device developed as part of 
this study. A literature survey of past and — coal hydro - 
tion liquefaction processes is presented. There are more than 70 
entries which include information such as author, location, data, 
temperature, pressure, residence time, catalyst, raw material, liquid 
to coal ratio, yields, space rate utilization factor, capacity and 
pertinent references. 


GASIFICATION 


REFER ALSO TO CITATION(S) 14680, 14691, 14712, 14714, 
14737, 14755, 15038, 16174 


14633 (ANL-CT—79-44) Instruction manual for ANL Passive 
Acoustic Flow Measurement System. Roach, P.D. haps National 
Lab., IL (USA)). Oct 1979. Contract W-31-109-ENG-38. 23p. Dep. 
NTIS, PC A02/MF AO1. 

The ANL Passive Acoustic Flow Measurement pe as: is a 
signal processor designed to measure the flow rate of particles 
S| in a gas. The intended application is the measurement of 
char flow at the BI-GAS Pilot Plant, Homer City, PA. An undetect- 
ed flow stoppage can very quickly cause a us temperature 
excursion in the gasifier. At the request of BI-GAS, Argonne Na- 
tional Laboratory (ANL) has developed and installed acoustic moni- 
tors which give rapid indications of blockages or other flow pertur- 
bations in the char lines. These monitors use a high ee 
microphone for measuring the acoustic attenuation ca by the 
presence of char in the lines. This manual describes the components 
and gives instructions for installation and operation of the system. 
Figure 1 shows the components of the flow measurement system. 
Detailed discussion of the principle of —— and design of the 
flow monitor may be found in Technical Memorandum An Acoustic 


Char Flow Monitor for the BI-GAS Pilot Plant, ANL-FE-49622- 
TMM Inlv 1979. 


, around the valve stem slot. 
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14634 (ANL-FE—49622-TM0S) Attenuation of ultrasonic waves 
in coal-water slurries. Sheen, S.H.; Raptis, A.C. (Argonne National 
Lab., IL (USA)). Feb 1979. Contract W-31-109-ENG-38. 34p. Dep. 
NTIS, PC A03/MF AO1. 

Attenuation of ultrasonic waves in coal-water slurries was 
investigated in the frequency range of 200 kHz to 1 MNZ (up to 
30% by weight). The coal used in this study was West Kentucky 
number nine coal with particle size ranging from 90 to 30 um. 
Attenuation data show a linear dependence on both frequency and 
coal concentration in the region of investigation. Results were 
com with theoretical contains from the equations derived by 
Urick, and by Allegra and Hawley. The experimental attenuation 
was found to be higher than that from the theories by an order of 
magnitude. The discrepancy is discussed and further investigations 
are suggested. Results of this work provide valuable information for 
the design of an ultrasonic mass flowmeter for coal-conversion 
processes. 


14635 (ANL-FE—49622-TM07) HYGAS coal-slurry mass-flow 
measurements using ultrasonic cross-correlation techniques. Sheen, 
S.H.; Raptis, A.C. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 42p. Dep. NTIS, PC A03/MF AOI. 
The application of ultrasonic techniques to measure coal 
concentration and flow velocity of coal slurries was investigated at 
the HYGAS pilot plant. It was found that the sound attenuation is 
linearly dependent on the coal concentration up to 35% by weight, 
and provides a direct measurement of the coal concentration with a 
precision of 5%. An active cross-correlation technique using an 
amplitude demodulation scheme can measure the flow velocity of 
the coal sl with a resolution of 3%. Flow disturbances in the 
coal slurry, which are received by transducers separated by 12.7 cm 
and the cross-correlation have frequency a in the 
e of 20 to 50 Hz. Based on the results of the calibration test, an 
on-line ultrasonic mass flowmeter is pro which measures the 
coal concentration based on the sound attenuation in the coal slurry 
and the flow velocity by means of an active cross-correlation tech- 
nique. 


(ANL-FE—49622-TM08) Acoustic char flow monitor for 
the BI-GAS pilot plant. Roach, P.D.; Raptis, A.C. (Argonne National 
Lab., IL (USA)). Jul 1979. Contract W-31-109-ENG-38. 23p. Dep. 
NTIS, PC A02/MF AO1. 

The BI-GAS coal gasification pilot plant at Homer City, PA 
has an urgent need for monitoring char flow to the gasifier. An 
undetected flow yy can very quickly cause a dangerous tem- 
perature excursion in the gasifier. At the request of BI-GAS, the 
Argonne National Laboratory (ANL) has developed and installed 
acoustic monitors which will give rapid indication of blockages or 
other flow perturbations in the char lines. These monitors use a — 
temperature microphone, developed at ANL, for measuring 
acoustic attenuation caused by the presence of char in the line. Such 
a measurement gives a sensitive indication of the amount of char 
flowing in the line and can be used for both process control and 
rapid detection of blockages. 


14637 (ANL/MSD/FE—79-4) Examination of a 15.24-cm ball 
valve from the Morgan’ 
Valve Testing and Dev: 
luk, S.; Diercks, D.; 


report. 

Dragel, G.M. (Argonne National Lab., IL 

(USA)). Jan 1980. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC 
A02/MF AOl. 

A 15.24-cm ball valve failed while undergoing tests in simu- 


lated lock hopper service. The valve stem developed severe tor- 
sional deformation after 3134 cycles while handling limestone fines, 
and a replacement stem also exhibited deformation after an addition- 
al 124 cycles. The test was terminated at that point due to excessive 
valve | . Inspection of the valve at METC revealed 
quantities of limestone fines packed between the valve ball and 
body, and also revealed chipping of the chromium oxide coating 

The valve seats, ball, and stem were sent 
to the Materials Science Division of Argonne National Laboratory 
for further examination. A visual examination at Argonne confirmed 
the general features seen at METC, and also revealed chipping of 
the — on the overspray region of one of the valve seats. It was 
determined that the torque er to cause lastic deforma- 
tion of the valve stem was well below that which the actuator was 
capable of applying in the valve test at METC. A microstructural 
examination of sections — of oe — seats —— 
no significant debonding o coating, an independent ysis 
by the Linde Division of Union Carbide Corp. found the coating to 
meet the manufacturer's specifications. Variations in coating thick- 
ness on the valve ball of the order of 50% were observed using 
eddy-current techniques, but absolute values for the coating thick- 
nesses were not obtained.Hardness readings on the valve-seat coat- 
ing material were found to be slightly below the specified values, but 
the difference did not appear to be significant. 


14638 (BNL—51052) Flash hydropyrolysis of coal. Quarterly 
report No. 8, January 1-March 31, 1979. Steinberg, M.; Fallon, P. 
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(Brookhaven National Lab., Upton, NY (USA)). Jun 1979. Contract 
EY-76-C-02-0016. 104p. Dep. NTIS, PC A06/MF AO1. 

The parametric study of the flash hydropyrolysis of sub- 
bituminous coal is in progress. 35 successful experiments have been 
completed to date. BTX (benzene, toluene, and xylene) yields from 
the coal have been found to be as high as 15% and the total liquid 
yields approximately 20%. Compared to lignite, the sub-bituminous 
coal ombate a 50% greater amount of BTX with a much smaller 
yield of heavier liquids (2 Co). The total liquid yields were — 
mately the same in both cases and the composition of the heavier 
liquids was also similar. Maximum gaseous hydrocarbon yields pro- 
duced at 2500 psi were also similar to that of lignite, 84 to 88%, 
except that at lower pressures the sub-bituminous proved to be more 
reactive, yielding 55% methane plus ethane at 1000 psi compared to 
35% for the lignite. The sulfur contained in the char remaining after 
reacting the lignite was determined to be approximately 95% in the 
form of organic sulfur. The sulfur in the original lignite is approxi- 
mately 64% in the organic form. It would appear that the particular 
organic form of sulfur in the lignite is able to survive extreme 
temperature (~ = 900°C) at the short residence time it is subjected 
to in the FHP reactor. Extraction of this char with MEK yielded a 
residue that represented 1% of the carbon in the feed lignite; it could 
not be identified by gas chromatography. 


14639 (BNL—51075) Alternative process schemes for coal con- 
version. Progress report No. 2, February 1-April 30, 1979. Sansone, 
M.J. (Brookhaven National Lab., Upton, NY (USA)). May 1979. 
Contract EY-76-C-02-0016. 38p. Dep. NTIS, PC A03/MF AOI. 

The importance of gas separation methods to the economics 
of hydrogasification and catalytic gasification processes has been 
emphasized. This importance is due to the fact that these processes 
require large amounts of recycled hydrogen or hydrogen and carbon 
monoxide from which the product methane must be removed via 
some economical method. For example, the Exxon catalytic gasifica- 
tion process utilizes a cryogenic distillation to achieve the separation 
of CH, from He and CO. In this report, the energetics of a cryogenic 
separation process for hydrogen-methane mixtures are calculated 
and compared with the energy requirements for the separation of 
H2/CH, and H2/CO/CH, mixtures using a gas hydrate separation 
scheme. It must be stated at the outset that the success of the 
proposed hydrate process depends upon the kinetics of hydrate 
formation for which we have no data. Nevertheless, it is still 
worthwhile to examine such a process within a thermodynamic 
framework to determine if such a scheme is at least energetically, if 
not kinetically, feasible. 


14640 (CONF-791169—1) Failure analysis of coal-gasification 
pilot plant components. Danyluk, S. (Argonne National Lab., IL 
(USA)). Sep 1979. Contract W-31-109-ENG-38. 60p. Dep. NTIS, 
PC A04/MF AOl. 

From 2. international coal utilization exhibition and confer- 
ence; Houston, TX, USA (6 Nov 1979). 

Portions of document are illegible. 

Argonne National Laboratory has an active and ongoing 
program in failure analysis of components from coal-gasification 
pilot plants and energy technology centers. The analyses contribute 
to a knowledge base which can be used for specifying proper 
materials and designs to increase component life. Data have been 
obtained on failed components fabricated from a broad variety of 
materials and exposed to diverse environmental conditions. Al- 
though each gasification system is unique, each scheme may be 
subdivided into five process locations which differ with respect to 
temperature, pressure and corrosive environment. These are the 
coal-handling system, transport lines, gasifier, hot gas-stream cleanup 
system, and solids-disposal system. The failure modes are generally 
mechanical in coal-handl‘ng regions; mechanical failures, stress-cor- 
rosion cracking (SCC) and localized corrosion dominate in the 
transport lines. Failures in gasifier components are mainly due to 
sulfidation, sulfur grain-boundary embrittlement, SCC and erosion, 
processes to be expected in regions of high temperature and solid- 
particle throughput. Solid-particle erosion is the dominant failure 
mechanism in hot gas-stream cleanup areas, and corrosion and 
erosion are the principal failure modes associated with solids dispos- 
al. Two specific failures from the IGT U-Gas pilot plant, which 
represent typical analyses of components from the gasifiers, are 
discussed. (LTN) 


14641 (CONF-791204—28) Application of availability engineer- 
ing to coal gasification systems. Doctor, R.D.; Wang, P.Y.; Chopra, 
P.S.; Harkness, J.B.L. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF AO1. 

From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

The Erie Mining Company in Hoyt Lakes, Minnesota, and 
the Department of Energy have studied the feasibility of construct- 
ing a demonstration-scale coal gasification system. The pur, of 
this paper is to demonstrate that, if a reliability, maintainability, and 
availability (RMA) study is conducted during the planning and 
design stages of a system, the design will be improved and costs will 
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be optimized by taking the real cost of system downtime into 
account. The cost of developing this and additional studies as the 
design develops is justified by the cost savings accruing from im- 
proved plant performance. 


14642 (DOE/ERD—0012(Rev.)) Environmental readiness docu- 
ment: coal gasification. Commercialization phase III planning. (De- 
partment of Energy, Washington, DC (USA). Assistant Secretary 
for Environment). Sep 1978. 1llp. Dep. NTIS, PC A06/MF AOI1. 

Coal gasification processes under active consideration for 
commercialization have Sons divided into three categories: high, 
medium and low Btu gas processes. It has been determined, based on 
available environmental data, that high and medium Btu gasification 
processes have moderate to good probabilities of achieving environ- 
mental acceptability. Small, low Btu gasifiers (less than 100 TPD) 
are considered to have a good probability of achieving environmen- 
tal acceptability, based primarily on their small size. Key environ- 
mental concerns which have been identified for high and medium 
Btu coal goene are: siting; worker protection; potential public 
health risks from process products, byproducts, and emissions; and 
management of solid wastes. These same concerns apply to small 
low-Btu gasification; however, the degree of concern is less. Present- 
ly, no environmental barriers to coal gasification processes exist 
under Environmental Protection Agency and Occupational Safety 
and Health Administration regulations. However, both the gasifica- 
tion system and end use combustion processes will have to meet 
New Source Performance Standards for SO2, NO/sub x/ and partic- 
ulates, implying increases in control requirements. In addition to 
current EPA and OSHA regulations a series of new regulations are 
proposed. EV has determined that a significant research program 
will be required to firmly establish the environmental and health 
effects of coal gasification. An outline for a suggested program to 
mitigate such effects is presented in Appendix A. 


14643 (DOE/ET/14815—4) Combined shift and methanation in 
a fluidized-bed reactor. Quarterly progress report, 1 October-31 De- 
cember 1979. BCR report L-1061. Streeter, R.C. (Bituminous Coal 
Research, Inc., Monroeville, PA (USA)). Jan 1980. Contract ACO1- 
79ET 14815. 14p. Dep. NTIS, PC A02/MF AO1. 

Construction of a new bench-scale methanation reactor is in 
progress. This system will provide the capability of adding steam to 
the feed gas. A bench-scale activity test, employing four samples of a 
Ni/Mo catalyst, was conducted using the existing life test system. 
Results showed that a spent catalyst sample containing 18 percent 
carbon was still as active as the fresh, as-received catalyst, thus 
confirming an earlier observation based on the results of PEDU Test 
No. 37. The activity of one sample that was previously heated at 450 
C to remove the carbon seemed abnormally low. However, the 
results were inconclusive, and this sample will be tested further. No 
PEDU tests were scheduled. Some planned modifications to the 
PEDU reactor system are being delayed due to late delivery of a 
water injection pump and malfunctioning of new ball valves intend- 
ed for installation on the catalyst sampling system. Arrangements 
have been made with Dr. Calvin Bartholomew of Brigham Young 
University to undertake continued studies on carbon deposition and 
catalyst regeneration. A research proposal submitted by Dr. Bar- 
tholomew has been reviewed and approved, and the BYU work is 
expected to commence early in January 1980. 


(FE—1784-54) Program to discover materials suitable for 
service under hostile conditions obtaining in equipment for the gasifi- 
cation of coal and other solid fuels. Quarterly progress report, April 1- 
June 30, 1979. Schaefer, A.O. (ed.). (Metal Properties Council, Inc., 
New York (USA)). 27 Sep 1979. Contract EX-76-C-01-1784. 155p. 
Dep. NTIS, PC A08/MF AO. 

A summary of achievements during the second quarter of 
calendar 1979 is given. Runs 54, 1650°F-0.5 v/o H2S-10,000 hr, and 
55, 1800°F-1.0 v/o H2S-10,000 hr, were continued. The second 1000 
hr period for both runs was completed during the reporting period. 
Post-exposure analyses of corrosion specimens after 2000 hr were 
completed. Interpretive analysis of test specimens from 10,000 hr 
tests was continued. Post-exposure analysis of specimens from the 
Synthane second exposure was completed. Post-exposure analysis of 
refractories exposed in the Synthane gasifier, second exposure was 
continued. Twelve 150 hr tests, Nos. 323-334, were conducted in 
modified HYGAS aqueous environments and tests 335 and 336 
initiated. Also completed was the 2000 hr test in the standard 
HYGAS environment. Post-exposure corrosion analyses for these 
tests are in progress. Erosion/corrosion experiments are discussed. 
The testing program at Southwest Research Institute is proceeding 
on funds supplied by GRI. Some creep-rupture test results and some 
fatigue tests in air are reported. 


14645 (FE—2012-075) Pipeline Gas Demonstration Plant. Phase 
I. Quarterly technical progress report, June-August 1979. Eby, R.J. 
(Illinois Coal Gasification Group, Chicago (USA)). Sep 1979. Con- 
tract EF-77-C-01-2012. 61p. Dep. NTIS, A04/MF A0O1. 

Work has continued on the Pipeline Gas Demonstration Plant 
Program as follows: Demonstration Plant Process Design, Site Eval- 
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uation and Selection, Demonstration Plant Environmental Analysis, 
Technical Support, and Project Management. Work was initiated on 
a Long Lead Procurement List. The following Major Contract 
Deliverables have been submitted to DOE: Draft Environmental 
Analysis Report, Tentative Long Lead Time Procurement List, and 
a Quality Assurance/Availability Assurance Plan. The major work 
effort has been directed toward the completion of the definitive 
ee design and the su uent Demonstration Plant Process 

gn Report and Design Analysis Report. With DOE approval of 
the ceaaiaken rocess licensor subcontracts, it appears that this work 
will be completed as per the current pen dhe Activity directed 
toward the Environmental Impact Statement has progressed with 
the completion of the Draft Environmental Analysis Report and the 
EIS Scoping Meeting. All other authorized work is continuing, 
= constraint of available funds, toward the completion of 


14646 (FE—2030-TR15) Specifications and design of a pressur- 
ized laminar-flow isothermal reactor for studies of coal reactivity. 
Shull, H.E.; Essenhigh, R.E. (Pennsylvania State Univ., University 
Park (USA). Coal Research Section). Jun 1979. Contract EX-76-C- 
01-2030. 68p. Dep. NTIS, PC A04/MF AO1. 

One facet of the larger project entitled The Characteristics of 
American Coals in Relation to Their Conversion to Clean Energy 
Fuels is intended to develop and test a series of reactor vessels 
capable of providing quantitative data on coal performance in reac- 
tions important in the gasification of coal, and to generate quantita- 
tive data on the pyrolysis behavior and reactivities of representative 
coal lithotypes and chars derived therefrom. A most important task 
element of this facet is the design, construction and testing of a 
pressurized isothermal reactor capable of operating at temperatures 
up to 1300°C and at pressures up to 100 atmospheres. Required is an 
experimental system that will best permit rapid heating, isothermal 
reaction, rapid quenching of the sample reaction, variation of reac- 
tion time, study of pyrolysis or reaction with ambient gases, pressur- 
ization, and unambiguous reaction history. Attainment of these char- 
acteristics is the objective of the facet element described herein. The 
system is designed to feed coal dust at a pre-set rate into a controlled 
high temperature and pressure reactor, in the presence of hydrogen 
or other reactive gas, and then separate the solid effluent from the 
gas. 


14647 (FE—2286-44) Preparation of a coal conversion systems 
technical data book. Project 61003 quarterly report, November 1, 
1978-January 31, 1979. (Institute of Gas Technology, Chicago, IL 
(USA)). Nov 1979. Contract EX-76-C-01-2286. 175p. Dep. NTIS, 
PC A08/MF AOl1. 

In this report, we have compared the results of calculations of 
ammonia and hydrogen sulfide partial pressures in NH3-H2S-H2O 
subsystem by SURFIMP with our computer program. Results from 
application of our new calorific value formula to chars (by Bureau of 
Mines Laboratory in Pittsburgh) are also presented. Enthalpies of 
distillate fractions of various syncrudes are reported along with the 
comparison of the experimental data with correlations developed for 
estimating the enthalpies of petroleum fractions. We have included a 
report on combustion characteristics of SRC-I liquid. We have 
reviewed fixed-bed gasification of coal. For coal pyrolysis results of 
investigations of relations between tar-plus-light oil yield in Fischer 
Assay and various coal rank parameters are described. The problem 
of carbon deposition in methanators has been reviewed. Carbon 
deposition boundaries are shown for temperatures between 600°F 
and 2400°F and pressures ranging between 15 psia and 1000 psia. 
Two types of carbon were considered graphite and non ideal. Non 
ideal carbon refers to carbon that would be deposited based on 
calculations using experimental data obtained from decomposition 
studies of carbon monoxide and methane. Vogt and White's correla- 
tions for predicting pressure drop in horizontal and vertical pneu- 
matic conveying in dilute phase were evaluated by comparison with 
available experimental data. We have presented mechanical strength 
data - yield strength, tensile strength, stress rupture data, and impact 
test data - on several candidate alloys for coal gasification environ- 
ment. The tests were conducted both on as-received specimens and 
on specimens exposed to Coal Gasification Atmosphere. 


14648 (FE—2361-45(Vol.2)) Development of a fast fluid bed coal 
gasification process. Phase I. Final report, July 1976-April 1979. 
(Hydrocarbon Research, Inc., Lawrenceville, NJ (USA)). Jul 1979. 
Contract EX-76-C-01-2361. vpp. NTIS. 

Portions of document are illegible. 


14649 (FE—2414-8) Remote electromagnetic sensing of under- 
ground coal burns. Final report, June 1976-July 1978. Quincy, E.A. 


(Wyoming Univ., Laramie (USA). Dept. of Electrical Enginee: ring). 
Oct 1979. Contract EX-76-S-01-2414. 43p. Dep. NTIS, PC A03/MF 
A0l. 


This research program developed an induction sounding 
system and estimator algorithm for remote determination of the 
location, shape and size of the reaction zone produced by Under- 
ground Coal Gasification. It was field tested in Wyoming at DOE/ 


COAL AND COAL PRODUCTS 1583 


LETC sites Hanna II, Phase 1 and Hanna II, Phases 2 and 3. 
Estimates of the volumes of coal gasified compared favorably with 
that obtained formerly by chemical estimation. However, the burn 
may have deviated to the side of the gasification wells more than 
was predicted by chemical instrumentation. Measurements taken 
repeatedly over a one-year span on one traverse at Hanna II, Phases 
2 and 3 show aging characteristics that demonstrate a migration of 
the conducting anomaly toward the surface. The final system em- 
loyed horizontal loops with a fixed tion and 0 to 10 kHz 
dwidth. Soundings were made in across the burn site. 
Psuedo-noise/cross-correlation techniques w were employed to effec- 
tively combat the noise. The itude response at 1 kHz was used 
in the final statistical fitting of data to induction models. Wire 
grid induction models were used to simulate buried metal boxes, 
cylinders and spheres in a conducting overburden in order to effi- 
ciently compute model responses. Box and cylinder responses were 
shown to be yt gna different at coal seam depths and spheres 
proved to be unlikely candidates for fitting field data. The air-earth 
interface effect was determined to be only of secondary importance. 
Adding vertical gasification pipes to models did not change re- 
sponses significantly at coal seam depths. Horizontal gasification 
pipes were simulated in the field and showed no significant change in 
responses. 


14650 (FE—2518-24) enent of a of 6 Cree. entrained- 
flow, short-residence-time hydrogasifier. Final report. (Rockwell In- 
ternational Corp., Canoga Park, CA (USA). Environmental and 
Energy Systems Div.). Jul 1979. Contract EF-77-C-01-2518. 503p. 
Dep. NTIS, PC A22/MF A011. 
This report describes work performed to deve’ 

stage, entrained-flow, short-residence-time reactor for hydrops 
sification of coal. The pee me feature is the application o! 
engine injection/mixing techniques to the rapid mixing and reaction 
of hot hydrogen (approximately 2000°F) and pulverized coal in very 
, throughput reactors. Experiments were conducted in three 

erent hydrogasifier reactor systems. The first was a bench-scale 
prc ee with coal feed rates of 2 to 4 lbm/hr. Results are reported 
for a subbituminous coal where overall carbon conversions varied 
between 21 and 55% and were comparable with conversions of 
lignite. Engineering-scale tests were conducted in the other two 
reactor systems at a nominal coal feed rate of 1/4 ton/hour (TPH). 
Results with subbituminous coal compared well with those from the 
bench-scale reactor. Test conditions extended to hi reactor 
temperatures (approximately 2000°F) but not to as reactor 
pressures (1500 psig maximum); maximum overall s ituminous 
carbon conversion achieved was 49%. Bituminous oaks and a par] 
were also run in the 1/4 TPH reactor and yields were 
were found to yield progressively higher carbon conversions of 11% 
and 85%, respectively. All of this carbon could be converted to 
gaseous products, primarily light hydrocarbons (methane) and 
carbon monoxide, at appropriate reactor operating conditions. The 
analytical effort consisted of two One was a computerized 
numerical model of pulverized coal flow and reaction in an entrained 
flow reactor. Formulation and computer ee peor ee of the reac- 
tor model are described, and some results from analyzing selected 1/ 
4 TPH experiments are discussed. The other analysis involved a 
computer model of a complete commercial coal gasification plant 
utilizing a flash hydrogasifier. (LTN) 


14651 (FE—2542-20) Phase I: the pipeline gas demonstration 
plant. Annual technical 1 July 1978-30 June 1979. 
DiFulgentiz, R.A.; Leaman, G_J. Jr.; Wells, R.O. (com comps.) ¢ ). (Conoco, 
Inc., Stamford, CT (USA)). 1979. Contract EF-77-C-01-2542. 157p. 
Dep. NTIS, PC A08/MF AOl1. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy requires Conoco Inc. to design, con- 
struct, and operate a demonstration plant for the manufacture of 
high-Btu gas from bituminous coal. The project is currently in the 
design phase. The main accomplishments during the year were: 
the pellioaheney design and economic evaluation of a commercial 
= based on the process to be demonstrated was ovngitel and 
ully reported; the design of the Demonstration Plant was restarted 
in March 1979 following a DOE stipulated delay of 14 months; the 
site data - topographic maps and soil analysis - for the proposed 
Demonstration Plant site in Noble County, Ohio, were obtained and 
reported; a majority of the environmental data required for EPA 
permits and p' tion of the Environmental Impact Statement has 
been obtained; the technical support work required for the design of 
the Gommustoetion Plant was completed and reported; and the 
requisite process trade-off studies for selecting the process units to be 
included in the Demonstration Plant were completed and reported. 


14652 (FE—2542-23) Phase 1: the Pipeline Gas Demonstration 
Plant. Analysis of coal, by-products and waste waters from the techni- 
cal support program. Heunisch, G.W.; Leaman, G.J. Jr. (Conoco, 
Inc., Stamford, CT (USA)). Aug 1979. Contract EF-77-C-01-2542. 
55p. . NTIS, PC A04/MF AO1. 

data reported herein will assist in the ign of the 
Demonstration Plant and in the marketing of the by- ucts. The 
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leaching studies of coal and slag will assist in determining the 
applicable environmental handling of these materials. Complete anal- 
ysis of two of the feed coals for the Demonstration Plant -- Pitts- 
burgh No. 8 coal and Ohio No. 9 coal -- are reported. These analyses 
will assist in setting specifications for coal feedstock procurement. 
Both of these coals were evaluated in the pilot plant 
program.Conoco Coal Development Company investigated the 
leaching of run-of-mine Ohio No. 9 coal, cleaned Ohio No. 9 coal, 
and the refuse from the washing. This simulation of rainfall weather- 
ing of unprotected piles of the materials shows that the components 
which are leached do not exceed the Resource Conservation and 
Recovery Act proposed guidelines. Analysis of various samples 
indicates all the slags are similar in composition. Both Conoco Coal 
Development Company and Oak Ridge National Laboratory investi- 
gated the leachability of the slag. The results show that only trace 
concentrations of the EPA priority pollutants are leached from the 
slag. Analyses of the slag quench water, oil separator water, and tar 
separator water provides information for design of the treatment 
facilities and the potential for reuse of the treated water in the 
Demonstration Plant. Naphtha, tar oil and recycle tar were charac- 
terized in detail and based on these results, the materials were 
classified as possible oil refinery feedstocks. 


14653 (FE—2582-1(Vol.1)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume I. Overall plant description. (Memphis Light, Gas and 
Water Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 86p. 
Dep. NTIS, PC A0S/MF A01. 

The United States Department of Energy awarded a contract 
to Memphis Light, Gas and Water Division (MLGW) which re- 
quires MLGW to perform process analysis, design, procurement, 
construction, testing, operation, and evaluation of a plant which will 
demonstrate the feasibility of converting high sulfur bituminous coal 
to industrial fuel gas with a heating value of 300 +- 30 Btu per 
standard cubic foot (SCF). The demonstration plant is to be based on 
the U-Gas process, with its product gas to be used in commercial 
applications in Memphis, Tennessee. In order to perform this work, 
MLGW has established an industrial team, which includes: MLGW - 
Memphis Light, Gas and Water Division, Memphis, Tenn. (the 
prime contractor and distributor of the industrial fuel gas); FWEC - 
Foster Wheeler Energy Corporation, Livingston, NJ (the engineer- 
construction manager); IGT - Institute of Gas Technology, Chicago, 
Illinois (the process developer); and DRC - Delta Refining Compa- 
ny, Memphis, Tenn. (to provide operating experience). The contract 
specifies that the work is to be conducted in three phases. Under 
Task III of Phase I a Mechanical Design and Cost Estimate for the 
Demonstration Plant was completed. The output of this Task, in 
addition to the cost estimate, is comprised of the following items: 
drawings/flowsheets, equipment list, procurement requisitions, in- 
strumentation data, plot plans, and building sketches. This report in 
12 volumes entitled Demonstration Plant Mechanical Design is 
intended to provide all engineering information necessary for the 
preliminary design of the plant. This report, which should be used in 
conjunction with the Task II report Demonstration Plant Process 
Design includes information on all plant units shown on Table 1. 
This is Volume I, Overall Plant Description. 


14654 (FE—2582-1(Vol.2)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume II. Air separation. (Memphis Light, Gas and Water 
Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 143p. Dep. 
NTIS, PC A07/MF AO1. 

In the plant for producing oxygen, air is compressed to 
approximately 85 psig and cooled to 100°F by means of air compres- 
sors and the air compressor aftercooler. Condensate from KO drums 
is routed to the cooling tower as make-up water. Compressed air 
from the aftercooler KO drum is fed to the air separation package, 
and to the credit generation system. The air separation package, 
consisting of heat exchangers and cryogenic distillation columns, 
produces gaseous oxygen (98 vol %) as the primary product. Gas- 
eous nitrogen (bone dry, 10 ppM Oz), liquid oxygen and liquid 
nitrogen are also produced in limited quantities. The product oxygen 
leaving the air separation package at a temperature of 94°F and a 
pressure of 2.7 psig is compressed to a pressure of 105 psig by the 
oxygen compressor for delivery to coal gasification. Product gaseous 
bone-dry nitrogen reports to the plant nitrogen compressors and to 
gas testing where it is employed as a stripping medium in the CO2 
stripper. Liquid nitrogen, which will be produced continually, is 
stored for subsequent vaporization by either the ‘iquid nitrogen 
vaporization package o1 the instrument nitrogen vaporization pack- 
age. The siquid nitrogen vaporization package will provide gaseous 
nitrogen for start-up and shutdown of the plant. When the air 
separation package operates at less than its design capacity for 

aseous Oxygen production, it is capable of producing liquid oxygen 
or storing in the liquid oxygen storage tank. Gaseous oxygen, 
generated by vaporizing liquid oxygen in the oxygen vaporization 
package will be used as an emergency back-up source of oxygen feed 
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gas. The 1000 tons of storage capacity specified for liquid oxygen 
allows over 13 hours of back-up at full capacity (3 gasifiers). 


14655 (FE—2582-1(Vol.3)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume III. Coal/coke treating and feed; coal/coke handling; 
dock facilities. (Memphis Light, Gas and Water Div., TN (USA)). 
Dec 1979. Contract EF-77-C-01-2582. 449p. Dep. NTIS, PC A19/ 
MF AOI. 

Drawing 2202-1-50-00104 of volume 3 is the plant block flow 
diagram showing the process 4 and process related support 
facilities of this demonstration plant. Each process unit as well as 
each process related support facility is listed: Section 310, Air 
Separation Plant, Section 320, Coal/Coke Treating and Feed, Sec- 
tion 330, Coal Gasification, Section 340, Gas Cooling and Scrubbing, 
Section 350, Gas Compression, Section 360, Gas Treating, Section 
370, Sour Water Stripping, Section 380, Sulfur Recovery, Section 
390, Tail Gas Treating, Section 220, Credit Generation, Section 410, 
Coal/Coke Handling, Section 420, Ash Treatment, Section 430, 
Utility Area, Section 440, Waste Water Treatment, Section 450, 
Cooling Tower, Section 460, Flare, and Section 470, General Facili- 
ties. 


14656 (FE—2582-1(Vol.4)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume IV. Gasification; gas cooling and scrubbing; ash treat- 
ment. (Memphis Light, Gas and Water Div., TN (USA)). Dec 1979 
Contract EF-77-C-01-2582. 260p. Dep. NTIS, PC Al2/MF A01 

Coal is fed with recycled raw gas used as a carrier to the 
gasification system, consisting of four identical reactors and ancillary 
equipment. Oxygen from air separation and exhaust steam from 
steam turbine are also fed to the gasification system. During norma! 
operation only steam flows through the grid of the reactor to create 
a fluidized bed where gasification of the coal takes place. Flow to 
the reactor venturi will be a mixture of steam and oxygen with the 
oxygen concentration limited to a maximum of 21% by volume. The 
flow to the center jet of the reactor will be a mixture of oxygen and 
steam to insure a minimum velocity at the outlet of the jet of 100 fps. 
The fluidized bed temperature will be controlled by varying the 
flow of steam to the grid. Fine particulates carried out of the 
fluidized bed by the raw gas are separated from the raw gas stream 
and returned to the gasifier by means of cyclones. The gas produced 
is cooled from 1860°F to 236°F and the heat recovered to generate 
steam. The gas is further scrubbed with water for the removal of 
entrained fines. Scrubbed raw gas from the raw gas venturi scrubber 
is compressed in gas compression. Agglomerated ash quenched in 
the Gasifier Quench Drum is discharged by gravity into the Ash 
Slurry Lock Hopper. Pressure in the Ash Slurry Lock Hopper is 
vented to atmospheric pressure, the motive water flow for the Ash 
Educator is activated and the Ash Slurry Discharge Valve to the 
Ash Educator is opened. Agglomerates are removed from the Lock 
Hoppers in the form of a slurry and transported as such to one of the 
two Ash Dewatering Bins where water is drained from the ash 
agglomerates. The agglomerates are then discharged into trucks for 
transport to the ash pile. 


14657 (FE—2582-1(Vol.5)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume V. Gas compression; gas treating. (Memphis Light, 
Gas and Water Div., TN (USA)). Dec 1979, Contract EF-77-C-01- 
2582. 117p. Dep. NTIS, PC A06/MF AOI. 

Scrubbed gas leaving the gas cooling and scrubbing (Section 
340) at a temperature of 236°F is cooled to 110°F. The raw gas 
leaving the scrubbed gas KO drum is compressed from 49 psig to 
192 psig by a two stage centrifugal compressor. A raw gas compres- 
sor intercooler and an intercooler KO drum have been installed after 
the first stage compression in order to reduce the energy consump- 
tion for the compressor. Part of the condensat: from the scrubbed 
gas KO drum is sent to gas cooling and scrubbing and the remaining 
condensate is combined for delivery to sour water stripping. The 
compressed raw gas from the overhead of the compressed gas KO 
drum reports to gas treating. The function of this section is the 
removal of almost all the sulfur compounds and some of the CO» 
from the raw gas. The removal of some of the CO: provides a means 
of controlling the product gas Btu value. The raw gas leaving the 
H2S absorber KO p sme enters H2S absorber where cold lean Selexol 
solvent physically absorbs essentially all of the H2S as well as most 
of the and some CO. The resulting product gas meets the 
required sulfur specifications. Absorber overhead gas after exchang- 
ing heat with the incoming raw gas and recycle gas in feed product 
exchanger and recycle product exchanger, passes to the CO, absorb- 
er for the removal of sufficient CO, to maintain a hhv of 300 Btu/scf 
in the IFG product. Solvent regeneration is described in detail. 


14658 (FE—2582-1(Vol.6)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume VI. Sour water stripping. (Memphis Light, Gas and 
Water Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 86p. 
Dep. NTIS, PC A05/MF AO1. 
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In this section, sour condensate generated within the process 
is treated for the removal of H2S and NHs. The two distinct forms of 
sour water generated - one being a 6% slurry and the other solids- 
free process condensate - required special design considerations. 
Since a trayed tower would plug if used to strip slurry, a baffled 
tower is used instead. Since the concentration of absorbed H2S and 
NHs is relatively low for the slurry case, the low stripping efficiency 
of baffled towers was not a problem. A trayed tower of conventional 
design is used for the solids-free sour process condensate. Slurry 
water reporting from gas cooling and scrubbing is stripped of H2S 
and NHs by means of live steam within slurry water stripper. 
Stripped slurry water exiting the slurry water stripper at a tempera- 
ture of 271°F is cooled to 95°F by means of slurry sour water 
exchanger and slurry water cooler, after which it passes to the 
clarifier in the utility area. Overhead stripping steam from the slurry 
water stripper is introduced at an intermediate feed point to the sour 
water stripper. This double use of live-stripping steam provides for 
an economical use of stripping steam overall. The sour water strip- 
per overhead vapors are cooled and partially condensed to a tem- 
perature of 220°F in stripper overhead condenser. The vapor por- 
tion of the flow being separated from the condensate flows to sulfur 
recovery and the condensate returned to the sour water stripper as 
reflux. Stripped water pumped from the bottom of the sour water 
stripper by means of stripper water pump is cooled from a tempera- 
ture of 268°F to 95°F in the sour water preheater and stripped water 
cooler. The cooled stripped water is sent to the waste water treat- 
ment section. 


14659 (FE—2582-1(Vol.7)) Industrial Fuel Gas Demonstration 
Piant Program. Task III report, demonstration plant mechanical 
design. Volume VII. Sulfur recovery; tail gas treating. (Memphis 
Light, Gas and Water Div., TN (USA)). Dec 1979. Contract EF-77- 
C-01-2582. 37p. Dep. NTIS, PC A03/MF AOI1. 

This section consists of a Claus type sulfur recovery unit 
employing a thermal reaction step with sulfur dioxide generation by 
oxidation of hydrogen sulfide followed by three stages of catalytic 
reaction in order to affect recovery of sulfur in excess of 96% of the 
sulfur content of the process gas streams fed to the unit. Prior to the 
reaction steps, acid gas from treating is preheated to 450°F in the 
acid gas preheater using high pressure steam. In addition, combus- 
tion air is preheated to 460°F in the process air preheater using high 
pressure steam. The acid gas is combusted at the burner resulting in 
the generation of SO2. The Claus reaction proceeds in the second 
zone of the muffle furnace to form sulfur vapors. The hot process 
gas leaving the muffle furnace passes through the waste heat boiler 
where it is cooled to a temperature of 500°F generating steam at 120 
psig. The process gas is then further cooled in the first sulfur 
condenser to a temperature of 350°F where sulfur is condensed and 
flows by gravity through a sulfur seal to the sulfur rundown pit. This 
step is essentially repeated two more times with reheated vapor for 
further removal of sulfur by the Claus process. The gas leaving the 
final sulfur condenser of the Claus unit flows to the tail gas treating 
unit at a temperature of 280°F and a pressure of 3.0 psig for removal 
of the residual sulfur. The tail gas from the (Claus process) sulfur 
recovery unit is treated to remove essentially all of the remaining 
sulfur compounds before discharge to the atmosphere. The tail gas 
treating unit consists of a hydrogenation/hydrolysis section followed 
by a Stretford absorber section and Stretford solution oxidizer/sulfur 
recovery section. 


14660 (FE—2582-1(Vol.8)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume VIII. Credit generation. (Memphis Light, Gas and 
Water Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 35p. 
dep. NTIS, PC A03/MF AOl1. 

The function of this section is to convert up to 15 x 10° Btu/ 
day of U-Gas from 300 Btu/scf by additional CO. remova: and 
methanation to 950 Btu/scf. The methanated gas is deposited with 
MLGW in their natural gas distribution system for Btu credit. This 
section can also adjust up to 45 x 10° Btu/day of 1031 Btu/scf 
natural gas, withdrawn from the MLGW natural gas pipeline, by air 
addition to reduce the heating value to 300 Btu/scf as IFG substitute 
to assure reliable industrial fuel gas supply to the IFG customers. A 
portion of the desulfurized U-Gas from gas treating is fed to the 
credit generation system. The credit generation system consists of 
the following process units: gas compression, shift conversion, acid 
gas removal, methanation, rich gas drying and odorization, and the 
credit withdrawing system. 


14661 (FE—2582-1(Vol.9)) Industrial Fuel Gas Demonstration 
Plant Program, Task III report, demonstration plant mechanical 
design. Volume IX. Utility area. (Memphis Light, Gas and Water 
Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 294p. Dep. 
NTIS, PC A13/MF A011. 

This section consists of the following systems: city water/ 
firewater storage and distribution, boiler feedwater treatment 
system, steam generation system, incinerator package and stack, and 
the flue gas desulfurization unit. These items are described and 
specifications given. 
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14662 (FE—2582-1(Vol.10)) Industrial Fuel Gas Demonstration 
Plant Program. Task III report, demonstration plant mechanical 
design. Volume X. Waste water treatment. (Memphis Light, Gas and 
Water Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 
296p. Dep. NTIS, PC A13/MF AO1. 


14663 (FE—2582-1(Vol.11)) Industrial Fuel Gas Demonstration 
Plant Program. Task LUI report, demonstration plant mechanical 
design. Volume XI. Cooling tower; flare. (Memphis Light, Gas and 
Water Div., TN (USA)). Dec 1979. Contract EF-77-C-01-2582. 
120p. Dep. NTIS, PC A06/MF AOI. 

The cooling water system consists of a mechanical draft 
cooling tower, cooling water circulation pumps and chemical treat- 
ment. Cooling water at 88°F is pumped to distribution by the 
cooling water circulating pumps from the cooling tower through the 
supply header to users. From the users the cooling water (average 
temperature: 114°F/design: 118°F) completes the closed-loop 
system via the return header to the tower. The cooling water 
chemical feed system provides for automatic and continuous moni- 
toring of circulating-water quality. The monitored water quality is 
used to control the sulfuric acid pump, corrosion inhibitor addition 
pump, dispersant addition pump, direct injection of gaseous chlorine 
and a cooling water blowdown valve. The blowdown controls total 
dissolved solids and pH and is sent to waste water treating for 
treatment. Other equipment associated with the cooling water is 
described. The primary source of makeup cooling water is city water 
from the Memphis Davis Pumping Station stored in the utility area 
The flare system provides for the safe burning of combustible vapors 
released from process equipment during operating upset conditions, 
— and shut-down. The Elevated Flare System provides for 
smokeless burning of the hydrocarbon vapors by use of steam 
injection at the flare tip. The height and location of the flare are 
designed so that heat radiation will not be hazardous to personnel or 
equipment in the immediate vicinity. 


14664 (FE—2582-1(Vol.12)) Industrial Fuel Gas Demonstration 
Plant Program. Task HII report, demonstration plant mechanical 
design. Volume XII. General facilities; buildings. (Memphis Light, 
Gas and Water Div., TN (USA)). Dec 1979. Contract EF-77-C-01- 
2582. 18ip. Dep. NTIS, PC A09/MF AOI. 

The General Facilities Section includes the following: inter- 
connecting piping, odorization and metering station, cooling water 
distribution, firewater distribution system, underground piping/ 
sewers, long-term coa! and ash storage, and electrical power distri- 
bution. These items are described and specifications given. 


14665 (FE-—2582-13) Industrial Fuel Gas Demonstration Plant 
Program. Task II report, demonstration plant process design. 2nd 
Issue. (Memphis Light, Gas and Water Div., TN (USA)). Oct 1979. 
Contract EF-77-C-01-2582. 38lp. Dep. NTIS, PC Ai7/MF A0i 

This Design Basis, initially issued March 4, 1979 forms the 
foundation for process and mechanical engineering of the demonstra- 
tion plant. Included in the Basis of Design are the plant capacity, 
coal analysis, product gas specifications, unit material balance 
around the gasifiers, design parameters for various plant areas. This 
plant is designed to gasify coal and produce a clean medium Btu 
Industrial Fuel Gas (IFG). Sulfur in the coal is recovered and bright 
liquid sulfur produced. The plant is designed for a net IFG produc- 
tion of 50 x 10° Btu/day. The plant is designed to produce only IFG 
and sulfur. No other by-products were considered in the Phase I 
demonstration plant design. The plant is designed for operation at a 
90% on-stream factor, excluding credit generation. Sufficient spare 
equipment is provided to allow the plant to achieve the 90% factor. 
This includes, but is not limited to, rotating equipment; large centri- 
fugal compressors may have spare rotors only. A distinction was 
made between equipment items with installed spares and items for 
which plot space is left vacant for a possible spare, to be installed if 
found necessary. The plant is designed to operate at a net IFG 
production of 15 x 10° Btu/day through the Credit Generation 
System. The product gas specifications to the IFG pipeline was 
maintained at all levels of operation between 100% and 33-1/3% of 
the plant material balance. The plant is designed to operate on the 
representative coal described. Other coals may be used in the plant 
in the future. The coal feed rate will then be adjusted to fit the 
capacities of the various units in the plant. 


14666 (FE—2798-74) Test and evaluate the TRI-GAS low-Btu 
coal gasification process. Quarterly report, October-December 1979. 
(Bituminous Coal Research, Inc., Monroeville, PA (USA)). Jan 
1980. Contract ET-78-C-01-2798. 20p. Dep. NTIS, PC A0Q2/MF 
AOl. 

Three tests were conducted in the TRI-GAS PEDU, each in 
the process design mode. Smooth transfer of both char and gas 
between reactors was accomplished. Several minor equipment prob- 
lems were encountered which have been alleviated through modifi- 
cations. During the last test, however, all three reactor heaters 
failed. The damage was such that the heaters have to be completely 
rebuilt. Work on the bench-scale equipment continued. 
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14667 (FE—2806-3) Coal gasification pilot plant support studies. 
Project 61015 quarterly report, October 1-December 31, 1978. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Jun 1979. Contract 
ET-78-C-01-2806. 187p. Dep. NTIS, PC A09/MF AOI1. 

The coal conversion industry for a clean energy supply will 
be capital-intensive and will involve the handling of huge quantities 
of material through complex processing steps. Currently the main 
emphasis is on the development and demonstration of coal conver- 
sion processes. However, improvements and simplifications of the 
overall process are needed to reduce capital investment. In addition, 
obtaining design data not available in the literature would minimize 
uncertainties and permit more precise design, which also would 
reduce the investment. Improvements in the conversion efficiency 
will reduce the amount of coal throughput, which in turn would 
reduce operating costs as well as the cost of mine development. In 
order for the developing gasification processes to make even a 
reasonable impact on pipeline gas supply from the anticipated com- 
mercial plants, continued development at all levels of the overall 
program is required. The coal gasification pilot plant support studies 
developed for this purpose are conducted separately from the actual 
pilot plant operation; they are not restricted by the equipment 
limitations of the pilot plant. The studies are aimed at achieving a 
better understanding of the process and developing techniques to 
improve certain process steps. The experience gained in the oper- 
ation of various pilot plants helped to formulate support study tasks 
and their objectives. In turn, support studies should develop the basis 
for improving pilot plant operation, achieving expected conversion, 
and effecting cost savings. 


14668 (FE—3245-4) Simultaneous high-temperature removal of 
alkali and particulates in a pressurized gasification system. Second 
quarterly technical progress report, February-April 1979. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and Devel- 
opment Center). 1979. Contract ET-78-C-01-3245. 76p. Dep. NTIS, 
PC A0S/MF AOl1. 

The Test Plan has been revised to incorporate an updated test 
matrix and to reflect the equipment to be utilized for both the 
preliminary high-pressure, -temperature studies and the detailed ki- 
netic studies with the double-balance TGA system. Work on the 
Test Facility Assembly proceeded in two directions: fabrication of 
the bench-scale system for the preliminary studies and completion of 
the initial design for the TGA system. Fabrication of the bench-scale 
system is essentially complete, with initial runs slated to begin 
following a check-out of the system. The TGA system design 
package has been forwarded to DOE for comment. A design review 
is scheduled for the latter part of May. Work is progressing on 
completing the design details associated with the TGA system. The 
Getter Selection and Fabrication has proceeded to the point where 
the necessary getter materials have been procured and fabrication of 
the pellets required for the preliminary experiments is under way. 
Getter Material Characterization work completed includes the pre- 
liminary physical and chemical characterization of unreacted getter 
material as well as the completion of a kaolin chemistry study. 


14669 (FE—6010-19) Materials research for the clean utilization 
of coal. Quarterly progress report, January-March 1979. (National 
Bureau of Standards, Washington, DC (USA). Center for Materials 
Science). 1980. Contract EA-77-A-01-6010-002. 35p. Dep. NTIS, PC 
A03/MF AOI. 

Tests to experimentally verify the thermal-elastic stress analy- 
sis for the tension-loaded double-cantilever beam specimen were 
continued and modifications were made to the stress analysis to more 
accurately predict the change in stress-intensity with temperature. 
Tests to experimentally verify the stress analysis were conducted 
using specimens of both A.1.S.I. type 304 and type 310 stainless steel. 
The first successful experiment in the apparatus for mechanical 
testing of ceramics at elevated pressure and temperature was com- 
pleted. In the dry gas (42% He, 33% CO, 25% CO:) environment, 
CC (CaCOs) appears to be stable at 900°C and 540 psig. It dissoci- 
ates at a much lower temperature when steam is present. Preliminary 
in situ x-ray studies indicate that CC is stable in an atmosphere of 
CO, at 1100°C and 500 psig. The viscosity of slags was measured at 
various temperatures, for different compositions and exposed to 
steam or other gases. An extensive study has been made of vapor 
transport over a high melting (~ 1700K) potassium-enriched slag 
derived from Illinois number 6 coal. About 2% of the K was present 
in relatively volatile form, mainly K2SO, and K2COs. The rate of 
release of K, and secondary species such as HzO, O2, SO2, CO2 and 
Na, has been measured over the temperature range 1100-1820K, a 
N2-pressure range of 0.2-0.63 atm, and for K2O slag contents over 
the range 15.4-8.0 mole %. Eight additional reports of operating 
— and failure analysis were entered into the Center's data 

ase. 


14670 (ORNL/TM—6810) Survey of industrial coal conversion 
equipment capabilities: executive summary. Williams, W.R. (Oak 
Ridge National Lab., TN (USA)). Jan 1980. Contract W-7405-ENG- 
26. 96p. Dep. NTIS, PC AO5/MF AOI. 


ERA VOL. 5, NO. 10 


A survey of industrial coal conversion equipment capabilities 
was conducted to determine the present capabilities of US industry 
to suppply equipment for future demonstration and commercial coal 
conversion facilities. Equipment operating experience, prices, devel- 
opment needs, and market demand have also been considered. This 
report summarizes survey activities and covers rotating components 
(pumps, compressors, hydraulic turbines, and gas expanders), valves, 
letdown valves, heat-transfer equipment, gas-purification equipment, 
mechanical piping connectors, and expansion joints. A related 
survey on coal-handling and -preparation and ash/slag-removal 
equipment is also discussed. Equipment should be available for all 
clean-stream appplications, except perhaps oxygen compression. Ro- 
tating components handling solids (slurries or entrained solids in gas 
streams) must be carefully specified and for many applications will 
need significant upgrading. Heat-recovery equipment must be devel- 
° during the demonstration phase. Proven high-temperature, 
high-pressure gas purification equipment, except cyclones, is essen- 
tially nonexistent. Mechanical connectors and expansion joints are 
considered available for all applications. Abstracts and outlines for 
eight reports, which provide additional details concerning the indus- 
trial survey, are included in the Appendices. 


14671 (SAND—79-2386) Instrumentation and process control 
development for in situ coal gasification. Seventeenth, eighteenth, and 
nineteenth quarterly reports, December 1978 through August 1979. 
Glass, R.E. (ed.). (Sandia Labs., Albuquerque, NM (USA)). Feb 
1980. Contract EY-76-C-04-0789. 37p. Dep. NTIS, PC A03/MF 
AOl. 

The second phase of the Hanna IV In Situ Coal Gasification 
Test, Hanna IV-B, was initiated on April 20, 1979. The reverse 
combustion linking eon was completed July 13, 1979, and gasifi- 
cation began July 28, 1979. Sandia Laboratories is providing support 
by fielding and —— diagnostic and remote monitoring instru- 
mentation techniques. All techniques are supported by a minicom- 
puter-based, field data acquisition system developed for this applica- 
tion which provides on-site, real-time reduction, analysis and display 
of the experimental data. Results to date show the development of at 
least three links, and the progress of the gasification front is being 
monitored. There have also been developments in hardware for use 
in the planned Hoe Creek III experiment, notably an inverted 
thermocouple string with a lateral transmission device. To support 
all field activities an in-house computing system with complete data 
base storage capability has been assembled. 


14672 (SEAC-TR—190) Review of thermal and structural analy- 
ses for the Fairchild Stratos Division prototype lockhopper valves. 
Joseph, R.S. (Swanson Engineering Associates Corp., McMurray, 
PA (USA)). Aug 1979. Contract AP21-79MC11965. 46p. Dep. 
NTIS, PC A03/MF AOl1. 

This report documents the detailed review of the thermal and 
structural analyses of the Fairchild Stratos Division (FSD) proto- 
type lockhopper valves. The purpose of this review is to establish 
whether the FSD prototype lockhopper valve external pressure 
boundary complies with the Design Criteria for Lockhopper Valve 
Development Program, and will the valves be safe to operate 
through the entire METC Prototype Lockhopper Testing and De- 
velopment Program. 


14673 Phase boundaries for the C-H-O system in equilibrium 
with carbides and oxides of iron and nickel. Schechter, S.; Wise, H. 
(SRI International, Menlo Park, CA). Contract E936-2-0020. J. Phys. 
Chem.,; 83: No. 16, 2107-2111(9 Aug 1979). 

Because of their importance to the catalytic synthesis of 
hydrocarbon fuels, thermodynamic equilibria involving gaseous 
carbon-, oxygen-, and hydrogen-containing products and solid car- 
bides and oxides of iron and nickel have been evaluated. The 
thermodynamic calculations have been carried out over a wide 
range of C/H (or O/H) ratios at total gas pressure from | to 33.3 atm 
and a temperature range from 500 to 800 K. The results are present- 
ed in terms of gas phase compositions, containing the species CO, 
CO2, He, H2O, CHg, in equilibrium with solid phases, FesC (cemen- 
tite), FexC (Hagg carbide), NisC, and FesQ,. The phase boundaries 
for these solid phases are juxtaposed to those of carbon (graphite) at 
each of the temperatures studied. 


14674 Shift conversion ot raw gas from gasification of coal. 
Rudolph, P.; Marwig, U.D. (to Metallgesellschaft Aktiengesells- 
chaft). US Patent 4,161,393. 17 Jul 1979. Priority date 7 Mar 1977, 
German, Federal Republic of (F.R. Germany), 6p. 

In a process for producing a fuel gas from a solid fuel by a 
gasification of solid fuel under a pressure of about 15-100 bars by a 
treatment with steam and a gas which contains free oxygen, cooling 
the raw gas to a temperature of about 150 to 200°C and saturating it 
with water vapor, removing condensate which has formed so that 
the raw gas contains hydrocarbons having a boiling range from 
about 20 to 400°C in an amount of about 10 to 100 g per standard m* 
of dry gas and has a CO:H2O volume ratio of about 0.8 to 2, and 
subjecting the raw gas to a shift conversion, the improvement which 
comprises dividing the raw gas into first and second partial streams 
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in a ratio of about 1:10 to 1:1, feeding the first partial stream with a 
surplus of water vapor to a first shift conversion stage at an inlet 
temperature of about 280 to 450°C, and passing through a second 
shift conversion stage a mixture of effluent gas from the first shift 
conversion stage and at least part of the second partial stream of raw 
gas at a temperature of about 300 to 500°C, while maintaining a 
pressure of about 15 to 100 bars in the shift conversion stages. 
Advantageously water vapor is added to the raw gas entering the 
first shift conversion stage in at least about 70% of the stoichiometric 
amount required for shift conversion of all the carbon monoxide 
contained in the entire raw gas. 


14675 Corrosion resistance of refractories exposed to molten 
acidic coal-ash slags. Kennedy, C.R.; Poeppel, R.B. (Argonne Na- 
tional Lab., IL). Interceram (Luebeck, Ger.); No. 3, 6(1978). 

The results of studies of the relative corrosion of a wide 
variety of commercial refractories by acidic coal-ash slags at 1500°C 
are reported. These studies indicated that a fused-cast chrome refrac- 
tory, Cr2O3(80%) - MgO(8%) - Fe2xO3(6%) exhibited superior corro- 
sion resistance; however, use of this refractory might pose potential 
thermal-shock problems. Corrosion resistance of silicon carbide was 
found to be very good; but when water cooled, potential gaseous 
corrosion problems were indicated. Chemical reactivity with the 
slag at the slag-refractory interface was noted with alumina, alumina- 
chrome, and magnesia chrome refractories. Increased chromia con- 
tent in the aforementioned refractories resulted in increased corro- 
sion resistance. (BLM) 


14676 Thermodynamic equilibria of multicomponent gas mix- 
tures. Chopra, O.K.; Natesan, K. (Argonne National Lab., IL). High 
Temp. Sci.; 9: 243-262(1977). 

The combustion gas mixture in various coal-gasification proc- 
esses generally consists of CO, CO2, CH:, Hz, H2S, H2O, and Ne. To 
evaluate the integrity of structural materials for application in a 
gasification environment, it is imperative to characterize the multi- 
—— gas mixture. An approach based on thermodynamic 
equilibrium among various molecular species in the gas mixture has 
been used to obtain the chemical potentials of O, C, and S in the gas 
streams over a wide range of gas compositions, pressures, and 
temperatures. Isopotential diagrams for O, S, and C are developed at 
different temperatures and pressures for a wide range of room- 
temperature gas compositions. The results show that the O and C 
potentials are uniquely established by the C/H and C/O atomic 
ratios in the gas mixture. In addition to these ratios, the S potential 
also depends on the C/S atomic ratio. The O and S potentials 
(presented as partial pressures of O2 and S2 in the gas mixture) 
increase with an increase in pressure. The variation in the C poten- 
tial with pressure is found to depend on the partial pressure of 
oxygen in the mixture. The results are used in an analysis of 
experimental corrosion data for Type 310 stainless steel in a multi- 
component gaseous environment. 12 figures. 


14677 (FE—2542-21) Phase I: the pipeline gas demonstration 
plant. Local resources report. DiFulgentiz, R.A. (Conoco, Inc., Stam- 
ford, CT (USA)). [nd]. Contract EF-77-C-01-2542. 60p. Dep. NTIS, 
PC A04/MF AO1. 


Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
United States Department of Energy (DOE) requires Conoco Inc. to 
analyze, design, construct, test, evaluate, and operate a Demonstra- 
tion Plant capable of converting high-sulfur, bituminous caking coal 
to a high-Btu pipeline quality gas. One of the assignments under the 
contract is to prepare a report describing the local resources of the 
plant site area. The Demonstration Plant is to be located in Noble 
County, Ohio. The investigation of local resources covered Noble 
County, Guernsey County, and Washington County. The local 
resources investigated include transportation, utilities, community 
services and facilities, labor, mineral resources, and construction 
materials. It is concluded that there is an adequate supply of these 
resources in the three county area to provide the requisite services 
for the Demonstration Plant and its workers and their families. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 14632, 14634, 14638, 14669, 
14670, 14673, 14701, 14703, 14757, 15039 


14678 (ANL-FE—49622) Investigation leading to the develop- 
ment of an acoustic Doppler slurry flowmeter. Karplus, H.B.; Raptis, 
A.C. (Argonne National Lab., IL (USA)). Jun 1979. Contract W-31- 
109-ENG-38. 39p. Dep. NTIS, PC A03/MF AOI. 

The Sonic Doppler shift principle is investigated for the 
measurement of high concentration coal slurries (5 to 40% solid). A 
noninvasive system having a transducer on the outside of the pipe is 
especially attractive for safety and convenience in operation and 
maintenance. The ideal single frequency scattered energy is not 
realized in practice but a broad band of scattered energy is observed. 
The —— has a definite maximum value close to the expected 
Doppler frequency. A single number output can be obtained by 
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amplitude limiting the difference frequency between transmitted and 
received signal and counting zero crossings. 


14679 (DOE/ET/14803—T3) Coal liquefaction catalyst devel- 
opment. progress report No. 2, July 1-September 30, 1979. 
Kim, D.K.; Pellet, R.J.; Robinson, K.K.; Mahoney, J.A. (Amoco Oil 
Co., Naperville, IL (USA). Research and Development Dept.). Oct 
peg Contract ACO1-79ET14803. 39p. Dep. NTIS, PC A03/MF 
AOl. 

The thermal and catalytic baseline runs continued with HDS- 
1442A as the reference catalyst and toluene soluble conversion as the 
basis for liquefaction performance. Results from these experiments 
suggested that a 30-minute run time should be selected for screening 
experiments. No promising candidates for testing in the continuous 
aging unit were identified. Catalyst Aging Tests: Eastern Coal was 
centered around evaluation of the new SRC II slurry oil as a 
liquefaction solvent as well as a design change in the catalyst basket 
for the continuous aging unit. Uncertainties in Run 5188 clouded the 
assessment of the slurry oil effect. Subsequent runs with the new 
SRC II solvent indicated that slurry oil effects are small. Catalyst 
Aging Tests: Western Coal concentrated on ascertaining the lique- 
faction behavior of a Western Coal such as Wyodak with AMOCAT 
type catalysts. Simplifications were made in the composition of our 
synthetic coal feed to improve analytical and kinetic accuracy. Using 
SRC II heavy distillate as the slurry oil and Illinois No. 6 coal feed, 
the results from the aging test are quite clear. The recently prepared 
500 pound batch of AMOCAT 1A is good quality and exhibits 
highly improved performance over the H-Coal catalyst, HDS- 
1442A. Benzene and hexane soluble conversion are markedly higher 
with hexane soluble conversion declining less rapidly with time. The 
highly improved catalyst should be considered for future evaluation 
in the larger H-Coal process development unit. 


14680 (DOE/EV—0069) Comparative assessment of health and 
safety impacts of coal use. (Department of Energy, Washington, DC 
(USA). Div. of Technology Assessments). Mar 1980. 80p. Dep. 
NTIS, PC A05/MF AO1. 

Increasing the use of coal to replace oil and gas consumption 
is considered beneficial for economic and political reasons. The 
evaluation of this report, however, is that the shift to coal can 
involve significant health, safety, and environmental impacts com- 
pared to those from oil and natural gas systems, which are consider- 
ably less adverse than those of any coal energy system in use today. 
An evaluation and comparison of the potential impacts from the 
various alternative coal technologies would be useful to both gov- 
ernmental and industrial policy planners and would provide them 
with information relevant to a decision on assistance, incentives, and 
prioritization among the energy technologies. It is, therefore, the 
main objective of this report to review the key health, safety, and 
environmental impacts of some promising coal energy technologies 
and to compare them. 


14681 (DOE/NASA/2593—79/ 13) Effects of impurities in coal- 
derived liquids on accelerated corrosion of superalloys. Deadmore, 
D.L.; Lowell, C.E. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Mar 1980. Contract 
EF-77-A-01-2593. 30p. (NASA-TM—81384). Dep. NTIS, PC A03/ 
MF AOl. 

The effects of potential coal-derived liquid fuel impurity 
combustion products on the hot corrosion of some selected nickel-, 
cobalt-, and iron-base alloys were ascertained by testing in a Mach 
0.3 burner rig. The alloys tested were four nickel-base alloys: IN- 
100, IN-792, IN-738X, and U-700; one cobalt-base alloy: MAR M- 
509; and an iron-base alloy: 304 stainless steel. The combustion gases 
were doped by aspirating aqueous solutions of the impurities into the 
og combustor. The metal temperature test range was 700° to 900°C. 

test cycle consisted of heating the samples for | hour at 
temperature, then cooling for 6 minutes in a high-velocity cool air 
stream. The total number of cycles per test was 100. The extent of 
attack was evaluated by metal consumption tau. The impurity ele- 
ments studied were sodium, potassium, vanadium, molybdenum, 
tungsten, phosphorus, and lead. The baseline test involved only the 
addition of sodium salts, while salts of the other elements were 
added in combination with the sodium and the results compared to 
the sodium-only values. As a result of these tests, it was determined 
that all of the elements caused corrosion greater than sodium alone 
under some conditions. The cause of this increased corrosion was the 
lowering of the temperature of the onset of hot corrosion. 


14682 (FE—1517-61) Response to the Cresap Test Center inspec- 
tion and acceptance services report. Interim report No. 2. (Fluor 
Engineers and Constructors, Inc., Irvine, CA (USA)). Sep 1978. 
Contract EX-76-C-01-1517. 273p. Dep. NTIS, PC Al2/MF AOI. 

This rt summarizes the response of Fluor Engineers and 
Constructors, Inc. to the results of the Ralph M. Parsons Company 
acceptance-inspection services for the Department of Energy. The 
Parsons comments have been summarized by them in DOE Report 
Number FE-1234-8. The objective of Parsons work was to deter- 
mine that the Cresap Test Center was reactivated in accordance 
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with Fluor’s drawings and specifications; that the facility would 
meet applicable codes; and that it is capable of being operated in a 
safe manner under the conditions defined by DOE and Fluor. Letter 
reports were issued by Parsons describing the results of their sepa- 
rate tasks of acceptance-inspection work. See DOE Report Number 
FE-1234-8 for more details. A review was made by Fluor of each 
Parsons letter, and a responding letter was sent to DOE and Parsons, 
as appropriate. Copies of these letters are contained in the Appendix 
and are summarized in Section 2 of this report. 


14683 (FE—1517-81) Coal liquefaction test center. Quarterly 
technical progress report, January-March 1979. (Fluor Engineers and 
Constructors, Inc., Irvine, CA (USA)). Jul 1979. Contract EX-76-C- 
01-1517. 94p. DepeNTIS, PC A0S/MF AO1. 

Various products were processed for rehydrogenation in Sec- 
tion 600. The run, which logged a total of 532 hours of continuous 
operation, started with second-stage hydrogenation of extract and 
followed with multiple hydrogenation of heavy fuel oil product. The 
J-A608D hydrogen reactor recycle pump achieved a total of 1006 
hours of service. Also the J-A900A fresh hydrogen compressor 
operated continuously for 447 hours. These combined performances 
demonstrated a significant improvement in the operational capability 
of Section 600. On February 13 a fire caused by solvent leaking from 
a valve bonnet damaged thermocouples and electrical wiring on the 
B-A201 slurry preheater. This incident delayed startup efforts on the 
front-end of the plant for subsequent runs. 5000 gallons of heavy fuel 
oil product were successfully test-burned in a small industrial-type 
boiler. In addition, a 50-50 mixture of process-derived naphtha and 
No. 2 fuel oil were routinely burned in the plant boilers. There were 
three periods of integrated operation; two lasted about 18 hours and 
one about 28 hours. The PTI-54 plasma-sprayed coating has shown 
good performance in a low temperature service in the J-A803A/B 
char slurry pumps. Erosion resistance in that service was substantial- 
ly better than Tribaloy 800. PTI-54 also gave better service in J- 
A806 tar quench pump service than Hardalloy 32. In J-A313A 
primary feed pump service a martensitic white iron impeller showed 
good erosion resistance but TMT-5 boride hard facing does not 
appear to be satisfactory. 


14684 (FE—1800-39(Vol.1)) Research and development of an 
advanced process for conversion of coal to synthetic gasoline and other 
distillate motor fuels. Annual report, June 1978-May 1979. Succop, 
D.C.; Wynne, F.E. (Gulf Research and Development Co., Pitts- 
burgh, PA (USA)). Jul 1979. Contract EX-76-C-01-1800. 120p. Dep. 
NTIS, PC A06/MF AO1. 

This program was redirected to a study of more urgently 
needed design criteria for hydroliquefaction slurry heating. A review 
of heater design criteria indicated that data were needed on heat 
transfer coefficients, tube wall temperatures, slurry viscosities, slurry 
residence times and solvent characteristics. In addition, it is known 
that reactions occur within the slurry heaters but the extent of these 
reactions and the effect of heater design on the reactions is not 
clearly defined in terms of heat requirements, physical property 
changes and the effect of heater design on subsequent reaction in the 
downstream reactors and their design. Also, heater operating limits 
related to fouling are needed and fouling tests conducted with coal/ 
petroleum resid slurries indicated that these limiting factors could be 
examined by similar tests. In reviewing the design and operation of 
coal hydroliquefaction slurry heaters, the first thing that became 
apparent was that almost all slurries are made with recycle solvent. 
A second feature common to most processes is the addition of 
hydrogen to the coal/solvent slurry during preheating. A third 
feature common to three widely different processes a to bea 
critical heater tube in-wall temperature of 450 to °C (840 to 
860°F) beyond which serious fouling occurs. An independent experi- 
mental heater study to examine design limits appeared to be needed 
and was undertaken. The effects of —— heater tube diameter, 
operating pressure, outlet temperature, hydrogen:sl ratio and 
velocity were generally in the directions expected. The effect of 
reducing the slurry coal concentration from 30.1 to 19.5 weight 
percent was slight. Heat transfer was studied by examining the 
effects of heater operating variables on the overall heat transfer 
coefficient, heat flux, inside wall coefficient and inside wall tempera- 
ture. 


14685 (FE—1800-39(Vol.2)) Research and development of an 

advanced process for conversion of coal to synthetic gasoline and other 

distillate motor fuels. Annual report, June 1978-May 1979. Succop, 

D.C.; Wynne, F.E. (Gulf Research and Development Co., Pitts- 

burgh, PA (USA)). Jul 1979. Contract EX-76-C-01-1800. 298p. Dep. 
S, PC Al3/MF AO1. 


14686 (FE—1800-42) Research and development of an advanced 
process for conversion of coal to synthetic gasoline and other distillate 
motor fuels. Quarterly report, June-August 1979. Succop, D.C.; 
Wynne, F.E. (Gulf Research and Development Co., Pittsburgh, PA 
(USA)). Dec 1979. Contract EX-76-C-01-1800. 22p. Dep. S, PC 
A02/MF AOI. 
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This quarterly report describes thirteenth quarter activities in 
the study of coal slurry heating for hydroliquefaction processes. 
Results are reported for Taitel/Dukler predicted flow regimes. 


14687 (FE—2006-T2) Elucidation of coal structural components 
by short residence-time extractive liquefaction. Kang, D.; Anderson, 
L.L.; Wiser, W.H. (Utah Univ., Salt Lake City (USA). Dept. of 
Mining and Fuels Engineering). Aug 1979. Contract EX-76-C-01- 
2006. 201p. . NTIS, PC A10/MF AOl. 

Thesis. Submitted by D. mon 

Short contact time, thermal reactions of bituminous coals 
with tetralin in hydrogen atmosphere were studied to ascertain the 
mechanism of the coal liquefaction process, the labile functional 
structures in the coal and the products, the hydrogen transfer 
reactions between coal and tetralin, and the kinetics of coal conver- 
sion. A differential reaction technique was used to achieve a slow 
progressive conversion of the coal, and to observe the rapidly 
developing initial reactions. Infrared spectra of the extracts formed 
at short contact time (as short as 6 seconds per pass) revealed the 
distinctive characteristics of the labile structures during the initial 
process of the coal liquefaction, especially in the spectral regions of 
oxygen functional groups such as hydrogen bonded phenolic OH, 
carbonyl and ether. Yield and kinetic data indicated reaction paths of 
the coal conversion. A hybrid, kinetic model containing first and 
second order rate equations was developed and tested for the data. 


14688 (FE—2031-14) Chemistry and structure of coal derived 
asphaltenes and preasphaltenes. Interim report. Yen, T.F. (University 
of Southern California, Los Angeles (USA)). 1979. Contract EX-76- 
C-01-2031. 256p. Dep. NTIS, PC A12/MF AO1. 

It is the objective of this project to isolate the asphaltene and 
preasphaltene fractions from coal liquids from a number of liquefac- 
tion processes. These processes consist of in general: catalytic hydro- 
genation, staged pyrolysis and solvent refining. The asphaltene frac- 
tions may be further separated by both gradient elution through 
column chromatography, and molecular size distribution through gel 
permeation chromatography. These coal-derived asphaltene and 
preashpaltene fractions will then be investigated by various chemical 
and physical methods for characterization of their structures. After 
the parameters are obtained, these parameters will be correlated with 
the refining and conversion variables which control a given type of 
liquefaction process. The effects of asphaltene in catalysis, ash or 
metal removal, desulfurization and denitrification will also be corre- 
lated. It is anticipated that understanding the role of asphaltenes in 
liquefaction processes will enable engineers to both improve existing 
processes, and to make recommendations for operational changes in 
planned liquefaction units. The objective of Phase 1 was to complete 
the isolation and separation of coal liquid fractions and to initiate 
their characterization. The objective of Phase 2 is to continue the 
characterization of coal asphaltenes and other coal liquid fractions 
by use of physical and instrumental methods. The structural param- 
eters obtained will be used to postulate hypothetical average struc- 
tures for coal liquid fractions. The objective of Phase 3 is to concen- 
trate on the characterization of the agp se ap (benzene insoluble 
fraction) of coal liquid fraction by the available physical and chemi- 
cal methods to obtain a number of structural parameters. 


14689 (FE—2034-17) Catalytic hydrogenation of coal-derived 
liquids. In report, September-November 1979. Berg, L.; 
McCandless, F.P. (Montana State Univ., Bozeman (USA). Dept. of 
Chemical Engineering). Dec 1979. Contract EX-76-C-01-2034. 25p. 
Dep. NTIS, BC A02/MF AOl. 

The work on the development of catalysts capable of con- 
verting solvent refined coal, SRC-II, into a feedstock suitable for a 
conventional petroleum refinery was continued. This requires a 

rocess which reduces the nitrogen from the 1.17% in SRC-II to at 
least as low as 0.3%. Three catalysts containing molybdenum, 
cobalt, nickel and/or tungsten on bases of specific surface area, pore 
volume and pore diameter, were fabricated and partially evaluated. 
Two of them produced product equaling or exceeding the nitrogen 
specification. Regeneration via an air burn-off of the deposited 
carbon was accomplished on all three of the catalysts and a subse- 
quent run with each indicated that activity had been restored. It 
appears that we are os a combination hydrotreating-hydro- 
cracking catalyst that has a life of five to eight hours and then 
requires a carbon burn-off and re-sulfiding in order to be re-used. 


14690 (FE—2222-9) Full-scale utility boiler test with solvent 
refined coal . McRanie, R.D. (Southern Co. Services, Inc., Birming- 
ham, AL (USA)). Jul 1979. Contract EX-76-C-01-2222. 220p. Dep. 
NTIS, PC A09/MF AOI. 

Southern Company Services, Incorporated recently complet- 
ed a study of the shipping, handling, and burning characteristics of a 
new, clean-burning fuel called solvent refined coal (SRC). This 
culminated in an 18-day burn test in the Unit 1 boiler of Georgia 
Power Company’s Plant Mitchell near Albany, Georgia. The SRC 
burn test was an unqualified success and a significant milestone in the 
overall objective of qualifying coal-derived fuels for a variety of 
future energy needs. Test data revealed SRC to be so nearly pollu- 
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tion-free than it clearly surpasses current EPA standards. During 
Phase I, the existing circular burners were used to burn coal. For 
Phases II and III of the burn test, water-cooled, dual register burners 
developed especially for the Plant Mitchell test by Babcock & 
Wilcox (B & W) were installed. These burners performed adequately 
while burning coal during Phase II, and delivered excellent perform- 
je Apo. Phase Ill > Ios SRC as fuel. Boiler efficiency measure- 
rformed throughout the burn test indicated that efficiency 
at at full load was essentially the same when either SRC or coal was 
burned. An added advantage, from an operating standpoint, was that 
the boiler stayed much cleaner with SRC than with coal, eliminating 
the need for deslagging the burner front or the use of soot blowers 
during the entire 18-day burn test. The successful conclusion of the 
solvent refined coal burn test represents a large step in the continu- 
ing efforts by the Southern electric system to bring this clean coal 
process out of the laboratory and into the generating plant. When 
compared to the alternative approaches to —s electric energy 
needs in environmentally acceptable ways, the SRC technology 
seems clearly in the forefront by an consideration. It is clean, 
uncomplicated in application, and promises to make greater use of 
the nation’s vast coal resources. It now remains to take the n 
steps to ensure the future of SRC by building a demonstration unit. 


14691 (FE—2307- 30) Research and development of rapid age 
genation for coal conversion to synthetic motor fuels (riser cracking of 
coal). Third quarter report, October 1 to December 31, 1977. Duncan, 
D.A.; Beeson, J.L.; Oberle, R.D. (Institute of Gas Technology, 
Chicago, IL (USA)). Mar 1978. Contract EX-76-C-01-2307. 33p. 
Dep. NTIS, PC A03/MF AOl1. 

The preliminary series of runs in the bench-scale unit has been 
completed, and the most important variables affecting total conver- 
sion of feed carbon to gaseous and liquid products have been found 
to be the hydrogen-to-coal feed ratio and the severity of thermal 
treatment as measured by a kinetic severity function. The distribu- 
tion of chemical species within the gaseous and liquid products was 
found to be affected by temperature profile, or the manner in which 
the thermal treatment is applied to the reactants. The design of a 
process development unit (BDU) has been completed; the proposed 
riser reactor will be contained in a cold-wall pressure shell to 
minimize stresses in the walls of the riser tube. The reactants will be 
heated by direct combustion within the riser tube, thereby eliminat- 
ing the need for heat transfer surfaces. The proposed PDU can be 
operated in either a liquefaction or a gasification mode. 


(FE—2514-M4) Developmental research program for 
clean industrial and transportation fuels from coal. Milestone report 
on comparison of catalysts, March 1979. Schindler, H.D.; Long, 
(Lummus Co., Bloomfield, NJ (USA)). Jul 1979. Contract EF- 76-C- 
01-2514. 36p. Dep. NTIS, PC A03/MF AO. 

Employing a reference cobalt-molybdate 1/16” extrudate 
catalyst, a short series of operations were conducted to obtain 
activity and performance data for comparison with the nickel- 
molybdenum catalyst previously utilized. Two sets of conditions 
were investigated as follows: temperatures - 830 and 850°F, pres- 
sures - 2100 and 2700 psig, coal space rates - 1.6 and 2.5 lbs coal/hr/ 
Ib catalyst, volumetric liquid recycle/fresh feed ratios - 1.5 and 0.8, 
and coal content of paste - 30 and 35 weight percent. Catalyst ages 
for the two sets of conditions were 170.4 and 275 Ibs coal per Ib of 
catalyst, respectively. The yields and product quality comparisons of 
the two catalysts at equivalent catalyst ages indicated very little 
difference in performance. This is ascribed to the relatively high 
initial activity of the cobalt-molybdate catalyst which was sustained 
during most of the short operating period. 


14693 (FE—2893-32) 4" coal liquefaction process develop- 
ment, Phase IV. Interim report. veer, -R. (Exxon Research and 


EMT AO Co., Florhane Pa Park, NJ (USA)). Aug 1979. Contract 
EF-77-A-01-2893. 63p. Dep. NTIS, PC A04/MF AO. 
Work was completed on revising the onsites basis for the 


Illinois Coal Base Case of the EDS Commercial Plant Study Design 
Update. Objectives of the Study Design Update include the incorpo- 
ration of latest laboratory and engineering results into an — 
framework of investment costs and economics, and the 
identification of process and equipment areas requiring additional 
development. The onsites basis was revised to reflect changes result- 
ing from the — phase. Liquefaction train size and slurry furnace 
bases were developed for the Illinois Study Design Update. Two 
liquefaction lines will be provided in each plant train, each line 
consisting of slurry furnace, reactor, and separators. The entire line 
will shut down as required for decoking of the slurry furnace, 
estimated to take place on a six-month cycle. With this operating 
oe a spare slurry furnace is not needed. Outlines of operating 
ay lures were prepared for startup, shutdown and unit outages, 

th scheduled and unscheduled. Tankage needs were identified. 
Based on these analyses, a preliminary product recovery factor of 80 
to 85% was estimated. 


14694 (FE—2893-33) EDS coal liquefaction process develop- 
ment. Phase IV. Interim report. Epperly, W.R. (Exxon Research and 
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Engineering Co., Florham Park, NJ (USA)). Sep 1979. Contract EF- 
77-A-01-2893. 92p. Dep. NTIS (US Sales Only), PC AOS/MF A01. 
The Illinois Coal Base Case is a maximum liquids case which 
utilizes steam reforming of methane, ethane, and propane for hydro- 
gen generation. FLEXICOKING of vacuum bottoms is utilized to 
generate low Btu gas fuel for the plant. Later, a sensitivity case will 
be evaluated that will include partial oxidation of vacuum bottoms to 
produce hydrogen, with product sales of methane/ethane. The plant 
site is to be a hypothetical location in Illinois. The plant feed coal is 
to be Illinois No. 6 coal. Fuel oil product is to be blended to meet 
specifications of no more than 0.58 wt% sulfur and no more than 
0.15 wt% solids (equivalent to 0.1 Ib particulate/MBtu). The plant 
will utilize three different fuels; low Btu gas (LBG) produced in 
FLEXICOKING, C; LPG, and Illinois No. 6 coal. LBG is to be the 
main plant fuel utilized as onsite fuel and fuel to the offsite boilers. A 
rized Cs; LPG backup fuel system is to be provided in the steam 
reforming furnaces. C; LPG will be used when insufficient LBG is 
prey | pee yay and during startup. Besides LBG, Illinois No. 6 coal 
used in the offsite boilers to generate steam. The short-term 
onsite fuel system variability is to be accommodated by varying the 
coal firing rate in the offsite boilers. Longer-term variability in onsite 
fuel demands is to be accommodated by varying the operations in 
FLEXICOKING. The plant will utilize LBG for pilots to protect 
against flameout in all onsite process furnaces, except steam reform- 
ing. Pilots are not needed in steam reformers because of the multi- 
plicity of burners. Use of LBG for pilot gas avoids the consumption 
of high value LPG. 


14695 (FE—2893-37) EDS coal liquefaction process develop- 
ment, a4 IV. EDS commercial plant study pot age update, offsite 
design basis: Illinois coal market flexibility 

report. Epperly, W.R. (Exxon Research and Engi 

ham Park, NJ (USA)). Jul 1979. Contract EF-77-A-01-2893. 66p. 
Dep. NTIS, PC A04/MF AOl1. 

The Illinois Coal Market Flexibility Sensitivity Case will 
utilize partial oxidation of about one half of the vacuum pipestill 
bottoms for hydrogen generation and FLEXICOKING of t 
maining bottoms to make low Btu gas for use as plant fuel. Partial 
oxidation replaces steam reforming of methane, ethane and propane 
used in the Illinois Base Case to generate hydrogen. The methane/ 
ethane product released by elimination of steam a will be 
sold as high Btu gas. HBG will also serve as backup fuel for the 
onsite area. The offsite design will be developed in considerably less 
depth and detail than for the Illinois Base Case. Wherever possible, 
the Base Case design will be used to develop the offsite design for 
the Sensitivity Case. The offsite design effort will be concentrated 
on the fuel, steam, water and power systems and solid wastes 
transport facilities. There will be minimum design efforts (i.e., hold 
constant, prorate, or use judgement relative to the Base Case) on the 
remainder of the offsites. 


14696 (ORO—3054-T4(Pt.C)) SRC-I coal refinery. Task 3C. 
fuels and clean coke . (Southern Co. Services, Inc., 
Birmingham, AL (USA)). 31 Jul 1979. Contract ET-78-C-05-3054. 
194p. Dep. NTIS, PC A09/MF AO. 
This study summarizes the results of the technical and eco- 


nomic anal of the — design AM agg distillate liquids 


from Two-Stage Liquefaction of coal (TSL). The TSL Process for 
making distillate hydrocarbon liquids - by combining a thermal 
hydrocracking step, such as SRCH. with a catalytic —_- 
step - has some unique advantages: process flexibility; selectivity 
the desired liquid products; and minimal Spe consumption, as 
com to one-step coal liquefaction. CE-Lummus has conducted 
development work to determine the optimum conditions for conver- 
sion of SRC-I, as well as for desulfurization and denitrification. The 
work demonstrated that LC-Fining is capable of converting SRC-I, 
A. a heavy s ade, with conversion as high as 85%+. The’ 
LC-Fi correlations for processing petroleum residua 
pe “yo y applicable for processing coal-derived extracts. Stable 
operations have been achieved in both once-through and recycle 
tions. The distillate products would be lower in sulfur and 
nitrogen as compared to other coal liquefaction products. The 
production of liquid fuels by LC-Fining of SRC-I permits the 
switching of oil- boilers from low sulfur petroleum fuels to 
extremely low-sulfur coal-derived fuels without installing ive 
stack gas scrubbing equipment. The demonstrated utility of SRC-I as 
a base For formcoke augue 20 integration between the SRC- 
I and Clean Coke processes w y SRC-I supplants the hydroge- 
nation of Clean Coke. SRC-I processing would yield - in addition to 
fuel and binder - light-oil and naphtha fractions which could be 
processed, to; r with the corresponding carbonization oils, to 
produce the light aromatics and tar acids that result from conven- 
tional Clean Coke operation. The basic integrated processing scheme 
is shown in block flow form. 


14697 (ORO—3054-T5) SRC-I coal refinery. Task 4. Manage- 
ment plan. (Southern Co. Services, Inc., Birmingham, AL (USA)). 
31 Jul 1979. Contract ET-78-C-05-3054. 192p. Dep. NTIS, PC A09/ 
MF AOl. 
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The objective of this project is the first module (demonstra- 
tion plant) of a commercial scale plant which can be replicated 
without further scale-up of components to a multi-moldule commer- 
cial plant. The initial effort of the multi-phase project consists of the 
preparation of a preliminary demonstration plant design and cost 
estimates, economic assessment of a commercial plant, an analysis of 
the potential market for the products from a commercial plant, and a 
plan for final design, construction, operation and evaluation of the 
demonstration plant. The technical objective is the demonstration of 
the technical feasibility of producing solid SRC at a cost competitive 
with economic alternatives for such products. The technical prob- 
lems on the project can be broken down into two basic categories: 
(1) the substantial scale-up of the equipment used in the pilot plants; 
and (2) the processes/equipment required in an integrated commer- 
cial plant but not included in the pilot plants. The objective of the 
marketing studies is the assessment of the potential markets for the 
products from a commercial solid SRC plant (solid boiler fuel, liquid 
and gaseous hydrocarbon fuels, anode quality coke). The objective 
of the financial planning is the definition of a method for financing 
both the demonstration and commercial plants. The method must be 
practicable with capital charges which make SRC economically 
competitive. An important objective is the preparation of a cost- 
sharing proposal which will enable industrial organizations to par- 
ticipate with the DOE in the project. Possible difficulties in meeting 
scheduled July 31, 1979 phase zero completion dates are mentioned 
briefly. (LTN) 


14698 (SAND—79-1826C) Selectivity of catalysts towards coal- 
derived products. Thomas, M.G.; Sample, D.G.; Floyd, J.L. (Sandia 
Labs., Albuquerque, NM (USA)). 1980. Contract EY-76-C-04-0789. 
6p. (CONF-800303—5). Dep. NTIS, PC A02/MF AOI. 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

Reaction of coal, preasphaltene, asphaltene, and oil has been 
studied with and without CoMo and FeS, to identify the areas of 
coal liquefaction that can be affected by these catalysts. We have 
shown that, early in the reaction of coal and solvent, an intermediate 
product (preasphaltene) is produced which is soluble in the slurry. 
This reaction appears to eye to completion, so that all subse- 
quent reactions proceed from this intermediate, and not from the 


coal. This reaction does not appear to be sensitive to He in the gas 
phase, nor does it appear to be very sensitive to the amount of 
solvent as long as minimum quantity is present. The disappearance of 
this material is dependent upon He, and hydrogenation catalysts 


should be able to affect these reactions unless the He is only 
retarding cracking. Asphaltene conversion is dramatically affected 
by catalysts. Conversion of asphaltenes has been increased from 30 
to 70 percent in 15 minutes at 400°C by the addition of CoMo and 
FeS,. Although preasphaltene conversion was not effected by cata- 
lysts under these conditions, more oil, with the same gas production, 
was observed with catalyst -- this would mean a higher quality 
product. The production of gases, in general, from the classes of 
products formed in coal liquefaction is greatest for preasphaltene, 
less for asphaltene, and least for oils. Both CoMo and FeS: have 
been found to be active towards asphaltene conversion. Based upon 
og loading, unsulfided CoMo is ~ 2.5 times more effective than 
eS». 


PYROLYSIS AND CRACKING 


14699 (FE—2030-TR17) Kinetics of lignite pyrolysis in fixed 
bed and entrained flow reactors. Technical report No. 17. Scaroni, 
A.W.; Walker, P.L. Jr. (Pennsylvania State Univ., University Park 
(USA). Coal Research Section). Aug 1979. Contract EX-76-C-01- 
2030. 112p. Dep. NTIS, PC A06/MF AO1. 

A laminar flow isothermal furnace has been constructed and 
used to study lignite pyrolysis in nitrogen at temperatures between 
700° and 1000°C. Particles of a Texas lignite (Darco Seam) between 
41 and 201 microns in mean diameter, are found to flow down the 
furnace tube with velocities approximated by the summation of the 
gas plug-flow velocity and particle free-fall velocities. Some particle 
shrinkage and density changes occur during pyrolysis. Pyrolysis rate 
is particle size independent and increases with increase in tempera- 
ture over the range of operating conditions. Ultimate yield of 
volatiles in the isothermal furnace, which is calculated from the 
linear relationship between weight loss and change in proximate 
volatile matter, is 66% of the original dry-ash-free coal and is 

icle size ——— and relatively temperature independent. 
Itimate yields of volatiles from fixed beds of pulverized coal are 
smaller than for dispersed particles of the same size. Proximate 
volatile matter for the lignite is, for example, 51% of the original 
dry-ash-free coal. Heating rates drop from about 10,000°C/s in the 
isothermal furnace to about 20°C/s in the proximate volatile matter 
test. Pyrolysis rates decrease and display particle size dependency in 
fixed beds. This implication of physical rate control is attributed to 
heat transfer limitations. It is proposed that pyrolysis rate and 
therefore residence time of volatiles in the fixed bed are important 
parameters affecting the preponderance of secondary char forming 


ERA VOL. 5, NO. 10 


reactions.Also important is the total particle external surface area in 
the bed. Secondary char formation is considered responsible for 
yields of volatiles lower than the true volatile content of the lignite 
as measured in the isothermal furnace. 


PROPERTIES 


REFER ALSO TO CITATION(S) 14638, 14647, 14652, 14665, 
14676, 14687, 14688, 16236 


14700 (COO—4227-9) Coal anion structure and chemistry of 
coal alkylation. Ninth quarterly progress report, March 1-May 31, 
1979. Stock, L.M. (Chicago Univ., IL (USA)). 1979. Contract EF- 
77-S-02-4227. 24p. Dep. NTIS, PC A02/MF AO1. 

Five areas of research are discussed in this report. First, work 
on the synthesis of model compounds and on related control experi- 
ments is considered. Second, additional spectroscopic properties of 
tetrahydrofuran-soluble coal and butylated coal are discussed. Third, 
recent work with biphenyl as the electron transfer agent is examined. 
Fourth, more reductive alkylation reactions and some protonation 
reactions were carried out using potassium/liquid ammonia to gener- 
ate the coal polyanion. Fifth, the reactions of tetralin-di2 and diphen- 
ylmethane-d2 with coal and with other model compounds are inves- 
tigated. 


14701 (DOE/BETC/TPR—79/2) Thermodynamic properties of 
materials derived from coal liquefaction. Smith, N.K.; Lee-Bechtold, 
S.H.; Good, W.D. (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Jan 1980. 30p. Dep. NTIS, 
PC A03/MF AOI. 

Few measurements of the thermodynamic properties of mate- 
rials obtained from the liquefaction of coal have been reported. 
Because several sets of well-defined fractions of coal-derived materi- 
als existed that had been separated and characterized by the Charac- 
terization Branch of the Division of Processing and Thermodynam- 
ics of this Center, the expertise of the Thermodynamics Research 
Branch was utilized to measure enthalpies of combustion and heat 
capacities of these materials. The sets of fractions came from five 
sources: a synthetic crude oil derived from western Kentucky coal 
by the char-oil-energy development (COED) process, a synthetic 
crude oil derived from Utah A-seam coal by the COED process, 
material derived from West Virginia Pittsburgh seam coal by the 
Synthoil process, material derived from Illinois No. 6 coal by the H- 
Coal process and materials derived from subbituminous coal by the 
Conoco Colstrip zinc chloride hydrocracking process. 


14702 (FE—2030-TR16) Automated microscopical method for 
the characterization of pyrite in coal. Kuehn, K.W.; Davis, A. (Penn- 
sylvania State Univ., University Park (USA). Coal Research Sec- 
tion). Aug 1979. Contract EX-76-C-01-2030. 115p. Dep. NTIS, PC 
A06/MF AOl. 

The Rapid Scan system of automated reflectance microscopy 
is a line scanning device capable of characterizing the pyrite content 
of a coal. The system combines a sophisticated software base with 
standard hardware components to provide flexibility in analytical 
format. As a prepared coal sample is moved automatically beneath 
the microscope objective, reflectance values from adjacent 2 wm 
squares are sampled by the photomultiplier tube. These values are 
stored in computer memory for subsequent calculation of the volu- 
metric proportion of pyrite in the sample. Simultaneously, the Rapid 
Scan also accumulates a distribution of pyrite chord lengths. In a 
modification of the Rosiwal linear scanning technique, the number of 
consecutive readings on a pyrite particle are recorded and stored 
independently in computer memory. In order to determine the 
precision of pyrite volume estimates, a suite of coals with varying 
my content was analyzed at several sample-point densities. The 
evel of precision achieved was found to be a function of sample 
density and was always superior to the precision of the conventional, 
visual point counting technique. From these data, sampling plans to 
achieve a desired level of analytical precision were designed. The 
ability of the Rapid Scan system to quickly characterize many 
samples of a feed coal in this manner, makes it a potentially effective 
tool in helping to optimize preparation facility operation for the 
removal of pyrite. 


14703 (FE—2696-T3) Development and application of analytical 
techniques to chemistry of donor solvent liquefaction. Quarterly prog- 
ress report, December 1978-February 1979. Squires, A.M.; Dorn, 
H.C.; Taylor, L.T.; Dillard, J.G.; Rony, P.R. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA)). Aug 1979. Contract EF- 
77-G-01-2696. 22p. Dep. NTIS, PC A02/MF AOl. 

The present study indicates that elevated temperature ™*C 
FTnmr is a promising new method for spectral examination of the 
larger molecular systems present in coal mixtures. For the present 
samples under study, the anticipated drawbacks to this approach 
(e.g., signal-to-noise loss at elevated temperatures) are more than 
compensated by the greater concentration of sample present in the 
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volume of the '*C nmr receiver coil. The remaining drawbacks to 
this approach mainly involve matching appropriate experimental 
conditions (e.g., high temperature reference, examination of melts 
directly or with added high temperature solvents, etc.) to the partic- 
ular sample of interest. 


14704 (IS-T—874) Design, construction, and characterization of 

a facility for neutron capture gamma ray analysis of sulfur in coal 
using californium-252, Layfield, J.R. fo te Lab., IA oan Mar 
~ Contract W-7405-ENG-82. 132p. Dep. NTIS, PC A07/MF 
AOl. 

Thesis. 

A study of neutron capture gamma ray analysis of sulfur in 
coal using californium-252 as a neutron source is reported. Both 
internal and external target geometries are investigated. The facility 
designed for and used in this study is described. The external target 
geometry is found to be inappropriate because of the low thermal 
neutron flux at the sample location, which must be outside the 
biological shielding. The internal target geometry is found to have a 
sufficient thermal neutron flux, but an excessive gamma ray back- 
ground. A water filled plastic facility, rather than the paraffin filled 
steel one used in this study, is suggested as a means of increasing 
flexibility and decreasing the beackground in the internal target 
geometry. 


14705 (ISM—261) Estimation of average polynuclear aromatic 

ring size in an Iowa vitrain and a V' vitrain. Gerstein, B.C.; 

Ryan, L.M.; Murphy, P.D. (Ames Lab., LA (USA)). 1979. Contract 

N° ates 14p. (CONF-7904126—1). Dep. NTIS, PC A02/ 
AO0l. 

From Coal structure conference; Honolulu, HI, USA (Apr 
1979). 

High-resolution techniques for nuclear magnetic resonance 
(NMR) in solids have been used to obtain spectra of °C and 'H in 
an Iowa and a Virginia vitrain. The carbon spectrum separated into 
two well defined peaks from which an aromatic and aliphatic 
portion was estimated. A superposition of Lorentzian lines was used 
to represent the aliphatic and aromatic proton signals, which were 
not well separated under high-resolution techniques. The fractions of 
aromatic carbon and hydrogen thus obtained were used to estimate 
an average polynuclear aromatic ring size in the coals studied. 


14706 (ISM—267) Dielectric heating of coals at 27 MHz. 
Bluhm, D.D.; Fanslow, G.E.; Nelson, S.O. (Ames Lab., [A (USA)). 
1980. Contract W-7405-ENG-82. 7p. (CONF- -800501—1). Dep. 
NTIS, PC A02/MF AO1. 
From 15. annual IMPI symposium on microwave powers; 
Iowa City, IA, USA (6 May 1980). 
A number of studies have shown that the magnetic suscepti- 
— of pyrite can be enhanced by heating. The advantage in 
roducing this effect is the improved possibility of removing pyrite 
m coal by magnetic separation. However, the problem in heating 
pyrite in coal is that of wasting energy by also heating the coal. A 
possible solution is the selective dieletric heating of the pyrite. This 
may be accomplished if the dielectric properties of pyrite and coal 
differ sufficiently so the pyrite absorbs more electromagnetic energy 
and heats faster than the coal. The purpose of this paper is to present 
data on the dielectric properties of coal and pyrite at 27 MHz and to 
use these values to predict the dielectic heating of each and to 
compare predicted with actual dielectric heating. Results show that 
pyrite will heat faster in some coals than in others. 


14707 (ORNL/MIT—297) Surface properties of Texas lignite 
coal. Metsa, J.C.; Hart, R.P.; Mullins, M.E. (Massachusetts Inst. of 
Tech., Oak Ridge, TN (USA). School of Chemical Engineering 
Practice). Mar 1980. Contract W-7405-ENG-26. 28p. Dep. NTIS, 
PC A03/MF AOl. 

The physicochemical structure of Texas lignite coal was 
characterized by examining N2, CO2, and H2O sorption and aqueous 
heats of immersion. BET surface areas developed from the isotherms 
were 1.12, 192.2, and 355.4 m*/g for Nz, CO2, and H2O, respectively. 
Comparison indicated that Texas lignite behaved similarly to sub- 
bituminous Wyodak coal. Texas lignite char exhibited markedly 
different sorptions of Nz and H2O, while CO, uptake in the char was 
nearly the same. Disparity in gas sorptions were attributed to elastic 
micropores and induced electronic effects. Heats of immersion of 
108 J/g were found to be independent of outgassing temperature 
until plastic deformation of the coal structure occurred 


14708 (STUDSVIK/E4—79/73) Quality demands on coal for 
combustion, and methods to determine quality parameters. Fornham- 
mar, U.; Blomqvist, G. (Studsvik Energiteknik AB, Nyk ing 
(Sweden)). Jun 11979. 104p. (In Swedish). Dep. NTIS (US 
Only), PC A06/MF AO1. 

A review of methods for coal analysis (mostly the methods 
used in Swedish industry), classification of coal and methods in coal 
combustion are also treated. 


COAL AND COAL PRODUCTS 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 14662, 14722, 14742, 14743, 
14746, 14748, 16441, 16475, 16696, 16767 


14709 ag eg 5 Formation of calcium aluminates in the lime 
sinter process. Chou, K.S. (Ames Lab., IA USA). Mar 1980. 
Contes SE eee -82. 166p. Dep. NTIS, PC A08/MF AOI. 


A study of the formation of several calcium aluminates from 
pure components in the lime sinter process was undertaken to 
the kinetics of formation and subsequent leaching using a 
dilute sodium carbonate solution. The composition CaO 61.98%, 
SiO, 26.67%, and AleO; 11.53% was used. Isothermal sintering runs 
of 0.2 to 10.0 h were carried out at 1200, 1250, 1300, and 1350°C. 
When the sintering temperature was below the eutectic temperature 
(1335°C), the ternary mixture behaved like two binary systems, i.e. 
CaO-AlO; and CaO-SiO2. Only one compound, 3CaO.SiO2, was 
formed between CaO and SiO2. With lower sintering temperature 
and shorter sintering time, the B-phase was dominant. However, 
when both ne and time increased, more and more of the B- 
CS was transformed into the y-phase. Several different aluminates 
were formed during the sintering of CaO and AlO;. The com- 
pounds CaO.AkhO; and 3CaO.AlO; were observed at all tested 
sintering temperatures, while the 5CaO.3Al,O; phase was found 
only at 1200°C and 12CaO.7AlLO; at 1250°C or higher. The first 
compound formed between CaO and AlkO; was probably 
12CaO.7AlLOs, but the amount did not increase immediately with 
time. The first dominant compound between CaO and AlO; was 
CaO.3Al03. When the calcium ion diffused through the product 
layer of CaO.AlOs, 3CaO.AlbO; was formed. If unreacted AlO; 
were present after the formation of CaO.AlhOs, CaO.2AbO; would 
form. Finally, as the calcium oxide was consumed, the 5CaO.3AhLOs 
or 12CaO.7AlO; phase was formed at the expense of CaO.AbOs 
and 3CaO.AbO;. Activation energies for the formation of 
CaO.AbhO; and 3CaO.AlkO; are 89.8 and 45.6 kcal/mole, 
respectively.Subsequent leaching of the sinters showed that the 
extractable alumina in the products increased with both sintering 
temperature and time, reaching a max of about 90%. These extrac- 
tion data corresponded very well to the quantities of aluminates in 
the sinters. 59 figures, 13 tables. 


= (IS-T—880) Fluidization characteristics of power-plant fly 

ashes and fly ash-charcoal mixtures. Nguyen, C.T. (Ames Lab., IA 
(USA)). Mar 1980. Contract W-7405-ENG-82. 102p. Dep. NTIS, PC 
A06/MF AO1. 

Thesis. 

As a part of the continuing research on aluminum recovery 
from fly ash by HiChlor process, a plexiglass fluidization column 
system was constructed for measurement of fluidization parameters 
for power-plant fly ashes and fly ash-charcoal mixtures. Several 
bituminous and subbituminous coal fly ashes were tested and large 
differences in fluidization characteristics were observed. Fly ashes 
which were mechanically collected fluidized uniformly at low gas 
flow rates. Most fly ashes which were electrostatically precipitated 
exhibited channeling tendency and did not fluidize uniformly. Fluidi- 
zation characteristics of electrostatically collected ashes improve 
when the finely divided charcoal powder is added to the mixture. 
The fluidization of the mixture was aided initially by a mechanical 
stirrer. Once the fluidization had succeeded, the beds were ready to 
fluidize without the assistance of a mechanical action. Smooth fluidi- 
zation and large bed expansion were usually observed. The effects of 
charcoal size and aspect ratio on fluidization characteristics of the 
mixtures were also investigated. Fluidization characteristics of a fly 
ash-coal mixture were tested. The mixture fluidized only after being 
oven-dried for a few days. 


14711 (ISM—245) Processes to increase utilization of 

solid wastes. Murtha, M.J.; Burnet, G. (Ames Lab., [A (USA); Iowa 
State Univ. — Science and Technology, Ames (USA). Dept. of 
Chemical Engineering). 1979. Contract W-7405-ENG-82. 18p. 
(CONF- 7908 —3). Dep. NTIS, MF AO1. 

From American Society of Civil Engineers Power Research 
Council/Electric Power Research Institute workshop; San Diego, 
CA, USA (23 Apr 1979). 

Portions of document are illegible. 

The biggest near-future environmental concern is solid waste 
dis, . Anticipated increases in coal ash production will add to the 
difficulties to be encountered. While some coal ash is used today as a 
construction material in concrete, cement and stabilized fill, a large 
percentage must simply be disposed of. Current research on coal ash 
includes extraction of metals and discovery of uses for the process 
residues. Recovery of alumina and iron oxides by physical and 
chemical processing would permit large scale utilization of coal ash 
and help reduce dependency on other sources of ore. At the Ames 
eng ag two processes are being developed for extracting metals 
from fly ash and possibly other coal wastes. In one process, a 
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mixture of fly ash, limestone, and soda ash is sintered and the 
alumina extracted from the clinker using a dilute sodium carbonate 
solution. Recoveries of over 90% are obtained from both bituminous 
and subbituminous coal ashes, and the calcium silicate residue can be 
used as a raw material for cement. The Ames HiChlor process is the 
second metals recovery method and involves high temperature 
chlorination of the ash in the presence of a reductant in an equilibri- 
um fixed bed or fluidized bed reactor. Several metals are recovered 
as chlorides. Ash feed preparation for both processes includes mag- 
netic separation of an iron-rich fraction which shows promise as a 
heavy media material or an iron ore.It is expected that at least one of 
the processes will work on other coal wastes such as fluidized bed 
combustion residue, coal gasification and liquefaction wastes, and 
limestone scrubber sludge. 


14712 ae Evaluation of eight environmental controi 
systems for low-BTU coal gasification plants. Singh, S.P.N.; Fishev, 
J.F.; Peterson, G.R. (Oak Ridge National Lab., TN (USA)). Mar 
1980. Contract W-7405-ENG-26. 200p. Dep. NTIS, PC A09/MF 


AOl. 

Based upon the results of this study and the peripheral infor- 
mation assimilated, the following conclusions can be made regarding 
environmental controls for the production of clean low-Btu gas from 
coal: (1) While commercial processes are available for the remova! 
or destruction of many of the known contaminants likely to be 
present with the low-Btu gas, many of these processes have been 
proven in lications other than coal gasification (e.g., petroleum 
processes). i environmental control processes have not have 
proven for the removal of the particular contaminants from the 
complex product mixtures expected to be present in coal-derived 
gases or wastewater. (2) The estimated capital investment for the 
environmental control processes evaluated in this study varies from 

~ 10 to ~ 32% of the total direct onsite plant cost for the battery- 

limits plant. (3) The increase in the calculated product price for the 

low-Btu gas due to providing the environmental control oy 
varies from $0.37 to $2.39 per million Btu. (4) N 


correlations between treatment costs, gasifier type and size, and the 
degrees to which contaminants are controlled are discernible be 
cause of the limited number of cases evaluated. (5) The production 
of environmentally safe low-Btu gas and waste effluents from such a 
ification facility cannot be guaranteed because of reasons outlined 
im the report. (6) The design of the environmental control systems is 


com by lack of Tr performance data on coal-derived 
ucts and by the lack of contaminant loadings in the product 


gases and liquids. (7) The study was hampered by a lack of adequate 
process data. (LTN) 


= (ORNL—5620, pp 21-31) Earth sciences. Tamura, T. Ma: 


In Environmental Sciences Division. Annual progress repor 

for period ending September 30, 1979 

Included in this Section are reports on projects which suppor 
pr in other divisions, research areas which are unique or are 
roplicable to several programs, and projects which may lead to 
fess. gay status. One of the areas which is of growing interest and 
is the development of disposal methods which minimize ad 
verse impacts to the environment. The stored solids study was 
com with several other projects and is reported under thc 
Nonnuclear Solid Waste Technology section of this report. Another 
Kove growth area of research is in atmospheric geochemistry 
proposals were submitted to different agencies; the short 
On mercury partitioning is part of a more comprehensive 
ody of trace element biogeochemistry. Another potential growth 
area is physics-based mathematical model development and valida- 
tion. The report in this section emphasizes a mathematical technique 
Finally, a short report on the biological denitrification of high nitrate 
waste is provided; the unique aspect is the findings of a microbial! 
culture of estuarine origin which can denitrify waste with much 
~ f nitrate concentrations than previously possible with soil- 
tured microbes. 


14714 ei ts M-—-7071) Stabilization of coal wastes by crys- 
tallization. , R.J.; Federer, J.1; Tennery, V.J. (Oak Ridge Na- 
tional Lab., TN "(USA)). Mar 1980. Contract W-7405-ENG-26. 45p 
Dep. NTIS, PC A03/MF AO]. 

All bituminous coals contain minerals, which upon combus- 
tion result in residual matter, either ash or slag. Numerous conver- 
sion processes are now being investigated to determine the enginee: 

ing and economic potential for producing hydrocarbon gases or 


liewids from coal. An important aspect of this issue is the nature of 


the residual matter from the conversion process and the prospects 
for its safe disposal. The ash from the Hygas process was studied to 
its crystallization properties when cooled from the melt 
Leahey ash produced a melt primarily AlzO3-SiO2-Fe2O, with a 

i and alkaline earth content and a small amount of other 
imparts When this materials was cooled at various rates from 
C after different hold times at temperature, the only significant 


en crystallized from the melt was iron oxide in the form of 


Fe.Os, plus some magnetite, Fe:0,. Synthetic slag compo- 
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sitions containing from 9 to 31 wt % NazO were prepared to reduce 
the refractoriness of the Hygas slag, and these additions reduced the 
temperature for homogeneous melt development from about 1400°C 
to about 1100°C. Fluxing of the Hygas slag with sodium oxide 
additions increased the stability of the siliceous glass phase, but the 
only major crystalline phase developed was again Fe2O3. Extraction 
in boiling neutral water showed that use of sodium as a flux increases 
the leachability of Pb, Se, and Te from the cooled slag. These 
tentative results show that simple compositional alterations to wastes 
such as Hygas ash using NazO to reduce the temperature required to 
conveniently work the slag can increase the leachability of Pb, Se, 
and Te and that the cvoling history of the melt can significantly 
affect the ease of extraction of some trace elements. (LTN) 


14715 (PB—294471) Advanced concepts: SO? removal process 
improvements. Final report. Potts, J.M.; Jordan, J.E. (Tennessce 
Valley Authority, Muscle Shoals, AL (USA). Div. of Chemica! 
Development). Nov 1978. 168p. NTIS, PC A08/MF A0O1. 

Th he report gives results of a study of a potassium scrubbing 
system that recovers useful forms of sulfur from pollutants while 
using a low-energy process to regenerate the absorbing medium. The 
report also describes two versions of a new, regenerable process for 
SO2 scrubbing that show promise for further development; they are 
based on absorption in a melamine slurry, followed by low tempera- 
ture thermal or chemical regeneration. No solids requiring disposal 
are generated by the potassium scrubbing system. Laboratory tests of 
the scrubbing, thermal decomposition, and reduction steps show that 
the process (based on the precipitation of potassium pyrosulfite) is 
feasible. The absorbing solution is regenerated by thermal stripping 
of one-third of the pyrosulfite and chemical reduction of the remain- 
der to form hydrogen sulfide. Elemental sulfur is obtained via the 
Claus reaction. The report includes studies of the oxidation of 
various sulfite compounds produced in several different SO2 scrub- 
bing processes. Using laboratory, bench-scale equipment of new 
design, the sulfites of ammonia, potassium, zinc, and calcium were 
successfully oxidized with high efficiency. Such oxidation will be 
beneficial to the value of the products and to improve physical 
properties or reduce chemical oxygen demand of the waste. 


14716 (PB-—-295802) Gamma radiation treatment of waters from 
lignite mines, Final report September 1974-August 1976. Janiak, H 
(Central Research and Design Inst. for Opencast Mining, Wroclaw 
(Poland)). Feb 1979. Contract EPA-05-534-3. 105p. NTIS, PC A06/ 
MF Ao}. 

Discussed in this report are results of laboratory investiga- 
tions carried out with the application of gamma radiation for the 
purification of waters drained from surface lignite mines. These 
waters are polluted to a considerable extent with suspended matter 
of various sizes, a large quantity of which is colloidal particles, 
mainly clon, that create turbidity and colour. Moreover there is 
often a high oxygen demand and occasionally a high content of iron. 
The remaining chemical physical parameters of the mine water do 
not diverge from the ma required for waters discharged to surface 
flows and reservoirs. The investigations have shown a positive 
influence of Co-60 gamma radiation on the speed of suspended 
matter sedimentation, starting with an absorbed dose of 500 kRad. 
An optimal dose was found to be 1000 kRad. Above this dose the 
acceleration of velocity of settling particles was not proportional to 
the applied energy value. The investigations found relationship be- 
tween the absorbed dose and the reduction in turbidity, oxygen 

demand and iron content. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14645, 14712, 14713, 16445, 
16557, 16558, 16559, 16620, 16626, 16631, 16714, 16854 


14717 (CONF-791108—16) Consequences of increased coal utili- 
zation, Goldbert, A.J.; Hoover, L.J.; Surles, T. (Argonne Nationa! 
Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 42p. Dep 
NTIS, PC A03/MF AO1. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

The consequences of increasing coal use to meet the proposed 
goals of the National Energy Plan (1977), was discussed. Ten techni- 
cal areas were considered: siting, air quality, long-range transport of 
sulfur dioxide, water quality, availability, solid wastes, socioecono- 
mics, national economics, and occupational safety and health effects. 
Regional! analyses were made by ANL, BNL, LASL, LBL, ORNL, 
and PNL. The results are summarized. (DC) 


14718 (iS—-4733) Potential for gaseous and heavy metal contami- 
nation from energy extraction processes in the northern Great Plains 
and the consequent uptake and turnover in range ecosystems. Annual! 
report, O'Toole, J.J; Gordon, C.C. (Ames Lab., IA (USA)). Sep 
1978. Contract W-7405-ENG-82. 247p. Dep. NTIS, PC All1/MF 
AOL. 
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This report summarizes the progress of the participating 
laboratories in the interdisciplinary research program in southeastern 
Montana in and around the area of Colstrip. The interdisciplinary 
research team consists of investigators from the following institu- 
tions and laboratories: (1) Ames Laboratory, Iowa State University, 
Ames, Iowa, (2) Battelle Pacific Northwest Laboratories, Richland, 
Washington, (3) Reclamation Research Laboratory, Montana State 
University, Bozeman, Montana, and (4) Environmental Studies Lab- 
oratory, University of Montana, Missoula, Montana. The overall 
objectives of this ERDA-funded study are: (1) to evaluate the rate of 
generation and release of elemental pollutants from the two 350 MW 
coal-fired units at Colstrip, Montana; (2) to describe ihe chemica! 
characteristics of the pollutants, and (3) to measure the disper sion 
and subsequent accumulation of the pollutants and impacts upon 
components of the ecosystems. Separate abstracts were prepared for 
the five sections. 


14719 (LA—7988) ROCKY1: An qpengy-envivommme nt model of 
coal and electricity supply. Bivins, R.L.; Kolstad, C.D.; Loose, V.W. 
Pendley, R.E.; Stein, M.L. (Los Alamos Scientific Lab., NM 
(USA)). Feb 1980. Contract W-7405-ENG-36. 25p. Dep. NTIS, PC 
A02/MF AOl1. 

This report describes a linear programming model of coal 
supply and electricity generation called ROCKY!. ROCKY! is a 
national model built up from 57 coal demand (electricity supply) 
regions, 39 electricity demand regions, and 30 coal supply regions. 
The model satisfies a specified demand for electricity in each region 
by simulating coal production and transportation, electricity genera- 
tion, and electricity transmission to minimize total costs subject to 
physical and environmental constraints. The model is appropriate for 
a wide range of energy policy analyses. It can aid in the examination 
of the effects of national legislation governing air-quality standards 
and of restrictions on coal burning imposed by individual states. The 
method of incorporating restrictions on ambient concentrations of 
sulfur dioxide is unique to ROCKY! and provides a basis for 
examination of the effects of coal conversion on western air quality. 


14720 (LA—8240-MS) Trace element characterization and re- 
moval from coal and coal wastes. Wagner, P.; Williams, J.M.; Bertino, 
J.P.; Wangen, L.E.; Wanek, P.L.; Jones, M.M. (Los Alamos Scientif- 
ic Lab., NM (USA)). Feb 1980. Contract W-7405-ENG-36. 15p. 
Dep. NTIS, PC A02/MF AOl. 

The FY 1980 research in this program is broken down into 
four tasks: environmental control technology for trace elements in 
coal waste Crainages, assessment of trace element contamination in 
coal waste drainages in the Appalachian Region, assessment of trace 
element contamination and characterization of leaching potential of 
coal slurry wastes, and assessment of nature and magnitude of trace 
element contamination in drainages from western coal wastes. These 
tasks, objectives, and methods are discussed. 


14721 (ORNL—5620, pp 32-45) Environmenal Resources Sec- 
tion. Burgess, R.L. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 

The Environmental Resources Section (ERS) has been in- 
volved in the production of a number of technical scientific prod- 
ucts. Research activities in the areas of environmental data re- 
sources, system analysis and ecosystem modeling, and regional ecol- 
ogy and environmental assessment remain the thrusts of the ERS. 


14722 (ORNL—5620, pp 61-74) Synthetic fuels program, Gehrs, 
C.W. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 

The objective and major goals of the program include (1) to 
determine the form, source, and potential concentrations of trace 
contaminants to man and other components of the biosphere from 
environmental release of coal conversion materials, (2) to develop a 
data base for assessing effects of coal conversion technologies of 
biological populations, communities, and ecosystems, (3) to develop 
effects data bases which contain information useful for setting stand- 
ards for accepiable release of currently nonregulated pollutants 
generated by coal conversion processes, (4) to provide to process 
engineers and control technologists timely data on the potential 
hazards of effluents, products, and their constituents, and (5) to 
develop environmental assessments for coal conversion technol: ogies 
based on information obtained from previous objectives 


14723 (PB—294143) Policy alternatives for reclaiming surface 
mined land. Greenbaum, M.E.; Harvey, C.E. (Kentucky Univ., Lex- 
ington (USA). Inst. for Mining and Minerals Research; Northwest- 
ern Univ., Evanston, IL (USA). Dept. of Economics). Dec 1978. 
22p. NTIS, PC A02/MF AOI. 

This report addresses the issue of hcw best to internalize the 
external costs created by surface mining. Section II is an examination 
of the inherent difficulties of operationalizing a Pigouvian solution; 
Section III is a review of an example of actual regulation and policy; 
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and Section IV offers suggestions as to the advantages and disadvan- 
tages of alternative policy tools. 


14724 (PB—295797) The direct use of coal: prospects and prob- 
lems of production and combustion. (Office of Techno! Assess- 
ment (U.S. Congress), Washington, DC). Apr 1979. 426p. S, PC 
A19/MF AOl. 

The report assesses the benefits and risks of such a massive 
shift to coal and away from other fuels. It deals with the social, 
economic, physical, and biological impacts of such a shift. It exam- 

es the complete coal system from extraction to combustion includ- 

c policy can influence. The 

avironmental impacts and pos neat effects on the public health are 
jocumented. Occupational and community impacts are : 

Technologie s under development that might reduce cost, increase 
convenience of use, or mitigate negative impacts are reviewed. 


14725 (PB—298530) An environmental guide to western surface 
mining. Part two: impacts, mitigation and monitoring. Moore, R.; 
Mills, T. (Ecology Consultants, Inc., Fort Collins, CO (USA); 
Hittman Associates, Inc.. Columbia, MD (USA)). Dec 1977. Con- 
tract DI-14-16-0009-77-008. 467p. NTIS, PC A20/MF A011. 

This manual assembles information about the effects of sur- 
face mining in the Western United States on fish and wildlife 
resources and recommends ways to mitigate these effects through 
carefully planned lease and permit stipulations. Chapter 1 describes 
the content of the manual and provides guidance to the reader in 
how to use it most efficiently. Chapter 2 introduces the reader to the 
regional ecology, the distribution of minerals, and the surface mining 
techniques likely to be used within the three major 
regions. Chapter 3 provides a detailed list of impact activities associ- 
ated with surface mining and traces the way in which these activities 
iffect fish and wildlife resources. The effects of these activities are 
evaluated with respect to various ecosystem components. Chapter 4 
contains discussions of how the various mine-related effects may be 
mitigated at high, medium, and low levels of effort. It also provides 
an evaluation of existing stipulations which have been commonly 
used toward these same objectives. Chapter 5 contains a conceptual 
approach to development of a site-specific monitoring program and 
provides recommendations for monitoring of erie A ecosystem 
components. 


14726 (PNL—3300(Pt.5)) Pacific Northwest Laboratory annual 

report for 1979 to the DOE Assistant Secretary for Environment. Part 
5, Environmental assessment, control, health, and safety. Baalman, 
R.W.; Dotson, C.W. (eds.). (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Feb 1980. Contract EY-76-C-06-1830. 126p. Dep. 
NTIS, PC A07/MF AOl. 

Part 5S of the 1979 Annual Report to the Department of 
Energy Assistant Secretary for the Environment presents Pacific 
Northwest Laboratory's progress on work performed for the Office 
of Technology Impacts, the Office of Environmental 
and Overview, and the Office of Health and Environmental Re- 
search. The report is in four sections, corresponding to the program 
elements: technology impacts, environmental control ne 
operational and environmental compliance, and human health 
ies. In each section, articles describe progress made during FY 1979 
on individual projects. 


14727 (PNL—3300(Pt.5), pp 53) Assessment of environmental 
control technologies for Koppers-Totzek, Texaco, and Winkler coal 
gasification systems, Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

Commercial coal conversion processes employing Koppers- 
Totzek (K-T), Texaco, and Winkler gasifiers were reviewed to 
determine the availability of environmental control technologies for 
meeting current release standards. Information on material and 
energy flows in the conversion processes was obtained from manu- 
facturers of the gasifiers and from the literature. Technologies for 
control of releases to air, land, and water are commercially available 
and are adequate for meeting current environmental release stand- 
ards. The behavior of trace elements in the coal feed has not been 
adequately characterized. A final report has been completed that 
defines areas where improvements of technology would benefit the 
conversion processes. Construction of a demonstration plant employ- 
ing these technologies for ammonia production is ‘ 


RESERVES AND EXPLORATION 


14728 (DOE/IA~-0009-2, pp 45-67) Preliminary report on coal 
deposits of Peru. Olive, W.W.; Hobbs, R.G. Aug 1979. 

In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex I. 

Coal deposits are reported from 18 of Peru's 24 Department 
The deposits range in age from Late Jurassic to late Tertiary an 
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include coal that ranges in rank from lignite to anthracite. At most 


localities, particularly in departments south of the Department of 


Huancavelica, the deposits are generally considerably less than a 
meter thick, are of limited areal extent, and have little or no 
economic value. In central and northern Peru, coal beds with 
thicknesses greater than one meter are reported at numerous local- 
ities, some of which are sites of formerly active mines or are in areas 
of active exploration. Assessments of coal deposits in the Alto 
Chicama pom field, Santa Valley coal field, Oyon-Gazuna coal field, 
and Jatunhuasi coal field are made specifically. (MCW) 


14729 (DOE/TIC—11112) Evaluation of coking coals in Colora- 
do. Resource series 7. Goolsby, S.M.; Reade, N.B.S.; Murray, D.K. 
(Colorado Geological Survey, Denver (USA)). 30 Mar 1979. Con- 
tract EI-78-F-01-6230. 152p. Dep. NTIS, PC A08/MF AO1. 

Certain coals from the State of Colorado have long served as 
a major component for the manufacture of coke. However, decision- 
makers in both private industry and in all levels of government have 
been hampered by the lack of a comprehensive and detailed 
statewide coking-coal resource evaluation. To alleviate this problem 
a two-year project was initiated to evaluate the resources of cokin 
coal in Colorado. Based on a precedent set by workers in the U 
Bureau of Mines and Department of Energy, a classification system 
was established to evaluate coking-coal resources in Colorado. This 
classification system uses coal ash and sulfur content and ASTM 
rank designations to categorize coal resources as being either premi- 
um (0-1.0% S, 0-8.0% ash), marginal (1.1-1.8% S, 8.0-12.0% ash), or 
latent (1.9-3.0% S, 12.1-15.0% ash) grade coking coal. Using this 
classification system, coal regions were selected as areas containing 
potential coking-coal reserves. Identified original, in-place, coking- 
coal reserve estimates then were made utilizing the proposed — 
coal classification system, coal resource evaluation maps, and pu 
lished coal reserve estimates. In Colorado, the Raton Mesa region 
contains 2.05 billion short tons, the San Juan River region 1.78 
billion short tons, and the Uinta region 0.45 billion short tons of 
identified coking-coal reserves. The total identified original in-place 
coking-coal reserves for the State of Colorado are estimated at 4.3 
billion short tons. 


14730 (USGS-OFR—79-1) Colorado coal reserves depletion data 
and coal mine summaries. Final report. Boreck, D.L.; Murray, D.K. 
(Colorado Geological Survey, Denver (USA)). May 1979. Contract 
EI-78-F-01-6229-MOO. 80p. Dep. NTIS, PC A05/MF AOl1. 

Coal mining began in Colorado in the early 1860's. Since 
then, the 1667 mines located by the authors have produced a total of 
598,824,876 short tons of coal to January 1, 1977. This activity has 
depleted the reserve base of Colorado by 1,160,752,484 short tons. 
Most of the coal produced to date has been mined from beds ranging 
from 4-10 ft in thickness. Using original reserve base estimates 
calculated by the US Department of Energy (Matson, 1979), 6.67 
percent of the State’s demonstrated coal reserve base has been 
produced or lost in the process of mining. This leaves 93.33 percent 
of the original reserve base intact. Estimates of the remaining dem- 
onstrated coal reserve base for each coal-bearing region are given. 
During the two-year period, 1977-1978, the main producing region, 
the Green River, produced 15,405,488 short tons, or 58.62 percent of 
total two-year Statewide production of 26,279,491 tons. This high 
figure is the result of large surface mining operations in the area. 
Coal has been produced from all of the coal-bearing regions in 
Colorado. This report is an attempt to determine how much coal has 
been mined or otherwise rendered unavailable to mining and from 
what coal zones this production has been obtained. The data present- 
ed are preliminary in nature; however, this report does represent a 
concise summary of certain aspects of the coal mining history of 
Colorado The authors hope thst this project will result in more 
efficient future development and production of coal in this State. 


MINING 
REFER ALSO TO CITATION(S) 14730, 14758, 14759, 15928 


14731 (DOE/TIC—10249) Western coal development monitor- 
ing system: a survey of coal mining capacity in the West. (Department 
of Energy, Washington, DC (USA). Div. of Coal Production Tech- 
nology). Apr 1979. 33p. Dep. NTIS, PC A03/MF AOI. 

Western Coal Development Monitoring System is a 
periodic survey of all known operators of existing and planned large 
(200,000 tons or more annual production) coal mines in the Western 
United States. The purpose of the survey is to track progress and 
changes in productive capacity. Specifically, the survey seeks esti- 
mates of current and future productive capacity, of amounts of coal 
currently under contract, and of potential constraints to higher 
production. The report identifies 95 current western mines in oper- 
ation and a planned total of 170 mines in 1988. Fourteen existing 
mines are expected to be mined out or abandoned by 1988. The total 
1988 indicated capacity of 610 million tons for surveved states is 
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approximately 3.5 times the actual 1978 production of 179 million 
tons. 


14732 (FE—1231-17) Design optimization in underground coal 
systems. Interim report, April-June 1979. Haycocks, C.; Breeds, C.; 
Karmis, M. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). t. of oe and Minerals Engineering). Oct 1979. 
Contract -76-C-01-1231. 65p. Dep. NTIS, PC A04/MF AOl. 

A three-dimensional finite-element program, capable of mod- 
elling the pre- and post-yield characteristics of rock materials, has 
been completed and tests show it to be operating satisfactorily. 
Uniaxial, compression testing of coal samples is nearly complete and 
has been augmented by extensive field collections. Coal samples, 
both large and small, have been collected from numerous seams 
allowing data and conclusions to be interrelated for each seam. This 
should prove to be invaluable not only as an absolute data bank but 
also in congas results obtained by previous investigators. A 
comparison between the strength data of cylindrical and cubical 
specimens is now complete. This will allow the practicing engineer 
to employ data from core testing in existing pillar-design equations, 
which are based on strengths of cubical specimens. Additionally, 
new design equations may be critically compared to existing equa- 
tions. The completion of the three-dimensional, finite-element com- 
puter program, which can model rock behavior up to and beyond 
the failure point, has been a major step in the longwall research. It 
facilitates the analysis of the entire longwall area including the tail 
entry. This work will also be used to research the structural charac- 
teristics of coal, and it will mesh with the development of the 
longwall simulator. It was found that the length of a longwall panel 
is not a critical variable. The width of a panel - the length of a 
longwall face - however varies according to the objectives. A 
hypothetical case study indicated that the optimal face length varies 
between 270 and 550 feet. 


14733 (FE—9033-T1) Evaluation of alternate hydraulic trans- 
port concepts for coal haulage in underground mines. Szekely, S.M.; 
Kurz, M.G.; Yegulalp, T.M. (Transflux International Ltd., Fort Lee, 
NJ (USA)). Nov 1979. Contract ET-76-C-01-9033. 380p. Dep. NTIS, 
PC Al7/MF AOl. 

A cost data bank and two computer programs develo as 
part of this study allow the user to select an economical pipe 
configuration for a multi-panel underground coal slurry transport 
system. The feasibility and controllability of such a system had been 
proven in previous studies. The programs allow the user to update 
the data bank and vary otherwise the inputs to meet a wide variety 
of conditions. Using the programs and a set of predetermined condi- 
tions, a number of computer runs were made. These runs selected 
economic pipe, pump, and surge volume configurations for 2, 4, and 
8 section mines. It was assumed that one continuous miner operates 
in each section, with possibly simultaneous full output. One set of 
runs was based on a set miner cycle time while another on cycles 
developed by stochastic probability analysis. The first runs were 
using a system operated with fixed flow rates while the other with 
variable flows. The second set of conditions offered only insignifi- 
cant cost advantages for a given configuration. The results indicate 
considerable cost advantages toward larger and more complex sys- 
tems using a minimum number of pipe and pumps, since first cost is 
the overwhelmingly significant cost factor. The effect of size attri- 
tion on a coal preparation plant and on plant operations has also been 
addressed. It was found to increase both complexity and expenses 
but without significant increase in total mine mouth coal cost. 


14734 (FE—9089-T1) Results of the development and testing of 
a cable type flexible roof drill for low coal. Final report. Olavson, 
L.G.; van Kempen, C.J.H.B. (Envirotech Corp., Salt Lake City, UT 
(USA). Eimco Mining Machinery). Dec 1977. Contract ET-74-C-01- 
9089. 163p. Dep. NTIS, PC A08/MF AOl1. 

The results of the development and testing of a prototype 
flexible drill steel employed on a mining machine for the installation 
of longer than seam height roof bolts in low seam coal mines are 
given. The report includes engineering analyses, describes develop- 
ment steps, identifies performance potential and problems, draws 
conclusions based on work performed and makes recommendations 
for further work. A cost comparison with conventional drilling 
equipment is presented also. 


14735 (PB—295200) Cables for face equipment, standardization 
of requirements. Open file report (annual) 1 August 1977-31 July 1978. 
Stefanko, R.; Luxbacher, G.; Katen, K.; Bise, C. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mineral Engineering). 31 
Aug 1978. Contract H0377043. 35p. NTIS, PC A03/MF AO1. 

The report discusses the progress in the three areas of over- 
and short-circuit protection, cable ampacity research, and cable 
couplers. Field trips have established many facts related to circuit 
breaker settings and cable size. For example, the determination of 
cable sizes depends on the duty-cycle current determined by a 
particular piece of equipment, but the actual selection of the cable to 
be used is often a function of the maximum allowable circuit breaker 
instantaneous settings as specified in Title 30. To avoid nuisance 
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tripping as a result of instantaneous starting, current field, labora- 
tory, and analytical studies are being conducted to determine proper 
settings and cable sizes. Also an extensive program has been estab- 
lished to monitor the performance of high-voltage cable couplers 
and determine their modes of failure. Various equipments are being 
designed for laboratory testing, and an extensive reeled cable experi- 
ment is also under way. 


14736 (PB—295332) Existing and proposed surface and undergo- 
ing coal mines region VIII summary. Kimball, D.B. (Environmental 
Protection Agency, Denver, CO (USA). Office of Energy Activi- 
ties). Feb 1979. 44p. NTIS, PC A03/MF AOI. 

Coal mining is expected to increase three-fold between 1978 
and about 1985 in the EPA Region VIII States (Colorado, Montana, 
North Dakota, South Dakota, Utah and Wyoming). This report 
provides detailed information on existing, proposed, and speculative 
mines. The information includes location, mine operator, quantity of 
coal mined, and type of mine. 


14737 (SAND—80-0057C) Drilling horizontal holes in coal bed 
from the surface with water jets. Timmerman, M.; Barker, C.R. 
(Sandia Labs., Albuquerque, NM (USA)). 1980. Contract EY-76-C- 
04-0789. 14p. (CONF-800229—1). Dep. NTIS, PC A02/MF AOl. 

From 5. symposium of the Rocky Mountain Fuel Society; 
Salt Lake City, UT, USA (21 Feb 1980). 

This paper describes a project funded by the Department of 
Energy at Sandia National Laboratories to develop a drilling system, 
using high pressure water jets, which could have important applica- 
tions both in methane drainage and recovery and in well linkirg. 


14738 Shifting device connected with a longwall conveyor for a 
progressive timbering frame. Koppers, M.; Oppenlaender, H. (to 
Thyssen Industrie AG). US Patent 4,147,459. 3 Apr 1979. Priority 
date 8 Feb 1977, German, Federal Republic of (F.R. Germany), 4p. 
A timbering device connected to a longwall conveyor dis- 
posed toward the mining face of an excavation for progressively 
= frames from the gobbing side toward the mining face side 
rises first and second skids which are adapted to be shifted over 
the { joor. The guide piece is pivoted to one of the skids adjacent the 
gobbing side thereof and it has a guide slot extending toward the 
mining face. A push rod has one end connected to the longwall 
conveyor and an opposite end having a slide portion which is 
slidable in the guide piece guide slot. A thrust drive piston has a 
gobbing side end pivotally connected to the slide piece portion of 
the push rods and has an opposite mounting face end which is 
pivotally connected to a bracket carried under one of said skids. The 
sliding plane control device is carried by the pusher rod. 


14739 Directory of mining enterprises for 1978. Lawson, D.C. 
(comp.). Butte, MT; Montana Bureau of Mines and Geology (1979). 
58p. (NP—24272). 

Mining enterprises are listed systematically in categories in 
the main body of the Directory, either under Metal Mines or under 
Nonmetal Mines, Pits, and Quarries. In order, these categories are 
type of ore or mineral produced; county in which the mine is 
situated; and the name of the mine. Additional information includes 
location of the property based on legal subdivisions of land survey; 
type of ore mined; mining district in which the property is situated; 
number of employees; mill capacity, if any; operator's name and 
address; owner's name and address; and yearly status, i.e., whether 
the property produced ore during the year, is still producing, devel- 
oped ore without producing, or remained totally inactive. To facili- 
tate looking up a mining enterprise, an index of mines, mine owners, 
and operators is included at the back of the Directory. The rest of 
the Directory contains a list of Montana coal mines active in 1978 
and a report entitled The Mineral Production in Montana in 1978 by 
the US Bureau of Mines Liaison Officer, George Krempasky. 


TRANSPORT AND HANDLING 


14740 (CONF-791160—2) Coal/oil mixture pipeline: a viable 
alternative coal transportation system. Harkness, J.B.L.; Petrovic, 
L.J. (Argonne National Lab., IL (USA); Resource Engineering, Inc., 
Burlington, MA (USA)). 1979. Contract W-31-109-ENG-38. 23p. 
Dep. NTIS, PC A02/MF AO1. 

From 2. international symposium on coal-oil mixture combus- 
tion; Danvers, MA, USA (27 Nov 1979). 

Slurry pipeline systems have been promoted as minimizing 
the environmental and socio-economic impacts of rail transportation 
and as increasing competition in interstate coal transportation. How- 
ever, the scarce water resources of the coal rich western states may 
limit the number and/or capacity of these systems. Furthermore, 
these systems are not without their own operating and environmen- 
tal problems. In this paper, a coal transportation system which 
utilizes coal/oil mixture technology is compared to the coal/water 
system and to another alternative, coal/methanol system. The prima- 
ry considerations addressed are the system design considerations and 


COAL AND COAL PRODUCTS 1605 


trade-offs, the resource requirements (including capital) and the cost 
of delivered energy. Considerations such as the system environmen- 
tal impacts, the status of the technologies, oil quality and supply, and 
the potential system flexibilities are discussed qualitatively. This 
qualitative comparison shows that the coal/oil slurry pipeline is an 
attractive economic, environmental, and technical demaiine for 
transporting coal PROVIDED that oil is available in the region. 
Coal/water pipelines are a second choice based on economics and, 
furthermore, are limited by their demands on western water re- 
sources. The third choice is coal/oil slurry pipelines using oil gener- 
ated onsite. The main attraction is the saving of about 1/2 the water 
pep mang However, the capital costs will be high. Coal/metha- 
nol slurry pipelines do not appear to have any economic or environ- 
mental advantages. Further secondary considerations must be ad- 
dressed before a technically and economically viable coal/oil surry 
pipeline could be implemented. 


14741 (CONF-800128—1) Analysis of brokerage feasibility for 
unit coal train shipments to the Midwest. Knorr, R.; Vezeris, S.; 
Wilkie, K. (Argonne National Lab., IL (USA)). 1980. Contract W- 
31-109-ENG-38. 28p. Dep. NTIS, PC A03/MF AOI. 

From 59. annual meeting of the Transportation Research 
Board; Washington, DC, USA (Jan 1980). 

The purpose of this study is to determine the feasibility of 
aggregating industry and utility demand for coal and serving the 
demand through a local brokerage operation to reduce transporta- 
tion cost. This cost saving is associated with the economy of scale of 
unit train shipments. The delivered price of western coal is calculat- 

ed for local users in a given midwest subregion based on present 
stility and industrial coal demand. The broker operation would 
consist of unit train hauls from western mines, a receiving and 
storage terminal, local truck or rail transportation from the terminal 
to each user, and possible transshipment to distant waterfront users. 
The research focuses on the Green Bay, Wisconsin area. Applicabil- 
ity of this brokerage concept to other areas receiving western coal 
shipments is aso discussed. 


14742 (COO—4579-3) Final evaluation of PETC coal conversion 
solid and hazardous wastes. Final report, September 15, 1977-Novem- 
ber 30, 1979. Neufeld, R.D.; Shapiro, M.; Bern, J. (Pittsburgh Univ., 
PA (USA)). Aug 1979. Contract EY-77-S-02-4579. 128p. Dep. 
NTIS, PC A07/MF AO1. 

Hazards and pollutional impacts from residuals generated at 
the Pittsburgh Energy Technology Center are explained in the 
context of hazardous waste regulations proposed by the federal 
government (RCRA). Nine hazard characteristics are defined and an 
overview of their significance to PETC is presented. Pollutional 
impacts on air, water and land are discussed in the energy research 
perspective. Legislative and statutory relationships between the 
Center and local, county, state and federal enforcement agencies are 
listed and analyzed. Expected liability resting on the Center in this 
framework is outlined. One hundred seven different chemical and 
indeterminate wastes were reported in an inventory conducted as an 
earlier task of this project. All of these are tabulated, classified in 
accordance with the latest proposed federal regulations, with recom- 
mended treatment and disposal methodologies included. The existing 
residuals management system is described to establish baseline condi- 
tions in preparing the recommended system. Management policies as 
they are presently practiced are included in the presentation. A 
recommended residuals management plan is offered for considera- 
tion. It includes the organizational arrangement of PETC personnel, 
a description of authority and responsibilities of the various human 
elements of the plan, an information network with detailed data 
sheets and installation of a mandatory manifest system, a carefully 
designed hazardous chemical storage area, and short as well as long 
term choices. 


14743 (FE—2721-7) Utilization of coal associated minerals. 
Quarterly report No. 7, April 1, 1979-June 30, 1979. Slonaker, J.F.; 
Alderman, J.K.; Buttermore, W.H.; Gierl, D.B.; Grady, W.C.; 
McMillan, B.G.; Muter, R.B.; Simonyi, T A. (West Virginia Univ., 
Morgantown (USA). Coll. of Mineral and Energy Resources). 28 
Sep 1979. Contract EF-77-S-01-2721. 26p. Dep. NTIS, PC A03/MF 
AOl. 


Portions of document are illegible. 

This report continues the documentation of detailed charac- 
terization of both raw and prepared fractions of coal feeds, products, 
and refuse from the preparation plant in northern West Virginia. It 
also documents the installation and initial operation of two recently 
acquired instruments, i.e., a Scanning Electron Microscope and an 
X-Ray Powder Diffractomer. Other a-eas where significant work 
was achieved include froth flotation of the Pittsburgh sample and the 
quantitative determination of kaolinite using IR. ‘This work is docu- 
mented herein. Work was continued in the quarter to determine the 
utilization of Pope, Evans and Robbins ‘luidized bed combustion by- 
products in fired structural materials. 


14744 (FE—3242-8) Laminar flow «:yclone «ievelopment program. 
Quarterly technical progress report, April 1-June 30, 1979. Giles, 
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W.B.; Bekofske, K.L. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Dept.). Jul 1979. 
Contract ET-78-C-01-3242. 32p. Dep. NTIS, PC A03/MF AOI. 

The objective of this program is to develop a laminar flow 
cyclone concept which could have a marked reduction in collection 
cut size, improved efficiency, increased throughput per unit volume, 
and potentially low capital cost relative to more conventional high 
efficiency collectors. Due to the inherent risk of achieving laminar 
flow at high Reynolds numbers, the program is divided into two 
phases separated by a decision milestone. The decision to proceed 
into Phase 2 is subject to review following the conclusion of Phase 1, 
and is based on maintaining laminar flow to sufficiently high Reyn- 
olds numbers. An analysis of the radial inlet swirl flow including the 
effects of the free-stream velocity components has been completed 
and is contained in Appendix C. The principal constraint to high 
Reynolds number operation is due to boundary layer instability in 
the radial inflow region. Therefore, a modified model has been built 
to study the influence of inlet wall heating with the water flow 
model. The testing of this model is underway. Analysis of the radial 
inflow region continues. 


14745 (FE—3242-15) Laminar Flow Cyclone Development Pro- 
gram. ly technical pi report, October 1, 1979-December 
31, 1979. Giles, W.B.; Bekofske, K.L. (General Electric Co., Schen- 
ectady, NY (USA). Corporate Research and Development ay 2 
Jan 1980. Contract ET-78-C-01-3242. 6p. Dep. NTIS, PC A02/MF 
AOl. 

The principal constraint to high Reynolds number operation 
is due to boundary layer instability in the radial inflow region. 
Therefore, a modified model has been built to study the influence of 
inlet wall heating with the water flow model. Also, a higher facility 
flow capacity now allows experiments at higher Reynolds number. 


14746 (IS—4711) Fossil energy program. I. Mining research and 
development: coal preparation and analysis. I. Advanced research and 

development. Technical progress report, 1 April-30 June 
1979. (Ames Lab., [A (USA)). Sep 1979. Contract W-7405-ENG-82. 
69p. < NTIS, PC A0S/MF AOl1. 

‘ogress is reported in: coal preparation and analysis (micros- 
tructure of coal, selective enhancement of magnetic susceptibility of 
— in coal by dielectric heating, rapid analysis of mineral content 
of coals (on-line monitoring instrument for pyrite and ash in coal), 
and coal blending experiments). Developmental research of the 
chlorination and sintering processes for recovery of minerals from 
coal fly ash was continued. Low temperature, 500 to 700°C, chlorin- 
ation of fly ashes and of oxide mixtures shows that iron oxide is 
much more reactive than alumina at these temperatures and hence 
can be removed preferentially. Investigation of the lime-soda sinter 
process revealed that the sintering reactions occur by solid phase 
diffusion of the reacting oxides. For mixtures of lime, silica, and 
alumina, gees products resulted after sintering for two 
hours at 1350°C. Fly ash magnetic separation tests using a range of 
electromagnet power settings show that with increased power the 
mass of the magnetic fraction increases but the average iron content 
in this fraction decreases. Nonmagnetic fraction fly ash samples were 
divided into size fractions by a settling technique. Results of the 
analyses of these fractions indicate that the alumina concentration is 
highest in the small size fractions; silica and iron oxide concentra- 
tions are more independent of size. Design and operation of the 
chlorination reactor in the HiChlor process will be influenced by 
these results. 


14747 (PNL—3203) Hydrotransport plugging study. FY-1979 
progress report. Eyler, L.L.; Lombardo, N.J. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jan 1980. Contract EY-76-C-06- 
1830. 116p. Dep. NTIS, PC A06/MF AOI. 

The objective of the Hydrotransport Plugging Study is to 
investigate phenomena associated with predicting the onset and 
occurrence of plugging in pipeline transport of coal. This study 
addresses large particle transport plugging phenomena that may be 
encountered in run-of-mine operations. The project is being conduct- 
ed in four tasks: review and analysis of current capabilities and 
available data, analytical modeling, experimental investigations, and 
unplugging and static start-up. This report documents work complet- 
ed in FY-1979 as well as work currently in progress. A review of 
currently available prediztion methods was completed. Applicability 
of the methods to large particle hydrotransport and the prediction of 
plugging was evaluated. It was determined that available models 
were inadequate, either because they are empirical and tuned to a 
given solid or because they are simplified analytical models incapa- 
ble of accounting for a wide range of parameters. Complicated 
regression curve fit models lackinz a physical basis cannot be ex- 
trapolated with confidence. Several specific conclusions were 
reached: Recent clevelopments in mechanistic modeling, describing 
flow conditions at the limit of stationary deposition, provide the best 
basis for prediction and extrapolation of large particle flow. Certain 
modeled phenomeria require further analytical and experimental 
investigation to improve ccnfidence levels. Experimental work needs 
to be performed to suppo.t modeling and to provide an adequate 
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data base for comparison purposes. No available model permits 
treatment of solids mixtures such as coal and rock. 


COMBUSTION 


REFER ALSO TO CITATION(S) 14647, 14680, 14683, 14740, 
15681, 16334 


14748 (ANL/CEN/FE—79-8) Support studies in fluidized-bed 
combustion. Quarterly report, April-June 1979. Johnson, I.; Lenc, 
J.F.; Shearer, J.A.; Smith, G.W.; Swift, W.M.; Teats, F.G.; Turner, 
C.B.; Jonke, A.A. (Argonne National Lab., IL (USA)). 1979. Con- 
tract W-31-109-ENG-38. 42p. Dep. NTIS, PC A03/MF AOl1. 

This work supports the development studies for atmospheric 
and pressurized fluidized-bed coal combustion. Laboratory and proc- 
ess development studies are aimed at providing needed information 
on limestone utilization, removal of particulates and alkali metal 
compounds from the flue gas control of SO2 and trace pollutant 
emissions, and other aspects of fluidized-bed coal combustion. This 
report presents information on: (1) the removal of __— emis- 
sions from pressurized fluidized-bed combustion flue gas using a 
commercially available high-efficiency cyclone (TAN-JET), and (2) 
the results of laboratory and process development unit studies to 
determine the effects of CaCle, NazCOs, NaCl, and H2O treatments 
on increasing the utilization of limestone. 


14749 (ANL/CEN/FE—79-12) Limestone sorbent regeneration 
in externally fired rotary kilns. Moulton, D.S.; Nunes, F.F. (Argonne 
National Lab., IL (USA)). Dec 1979. Contract W-31-109-ENG-38. 
4lp. Dep. NTIS, PC A03/MF AO1. 

econlly fired rotary kilns were evaluated for use as regen- 
eration reactors for the spent limestone sorbent from a fluid-bed 
combustor. Coke and spent sorbent containing approximately 8 wt 
% sulfur were reacted at temperatures between 960 and 1060°C in 
two laboratory-scale externally fired rotary kilns to produce lime 
sorbent suitable for reuse, and concentrated SO. It was possible to 
achieve a high percent of sorbent regeneration, but the SO2 concen- 
tration in the off-gas was low. Different operating conditions were 
required to produce a higher concentration of SO: in the off-gas, and 
under these conditions, the percent of sorbent regeneration was low. 
Two empirical — and the shrinking-core reaction-rate model 
were examined for application to the experimentally determined 
kinetic data. The shrinking-core model appeared to fit the data better 
than the empirical equations, and could be a useful predictor of the 
conversion of sulfated limestone and of the SO2 concentration in the 
off-gas from a rotary-kiln regenerator. The materials used in the 
construction of one of the laboratory kilns were typical of commer- 
cially available production-size rotary kilns that are externally fired. 
However, the materials of construction were not sufficiently durable 
to withstand the high SO. concentrations and high temperatures 
involved in this reaction. 


14750 (ANL/EES-TM—78) Pulse combustion technology for 
heating applications. Quarterly progress report, October 1-December 
31, 1979. Ahrens, F.W.; Clinch, J.M. (Argonne National Lab., IL 
(USA)). Jan 1980. Contract W-31-109-ENG-38. 18p. Dep. NTIS, PC 
A02/MF AOl. 

The primary purpose of this research program is to develop 
and expand the technology base for fossil-fuel-fired pulse combustion 
heating systems. A major goal is to develop design data and design 
procedures for pulse combustion burners. This design es will 
contribute to the accelerated industrial development of cost-effec- 
tive, high-efficiency systems for a variety of heating applications. 


14751 (FE—2437-T1) Feasibility study of using a coal/water/oil 
emulsion as a clean liquid fuel. Addendum to final report. Dooher, J. 
(Adelphi Research Center, Inc., Garden City, NY (USA)). Feb 1980. 
Contract EX-76-S-01-2437. 43p. Dep. NTIS, PC A03/MF AO1. 

The main emphasis during this period was to compare the 
combustion, rheology, and settling of various concentrations of No. 
6 oil emulsions and slurries with various average particle sizes of 
coal. We were able to burn only the No. 6 oil and a slurry of 40% 
coal, 60% oil with an average coal particle size anti x = 56.6 p. 
Pendulum and viscosity data is presented on four different concen- 
trations of coal, oil and water with four different particle size 
distributions. Infrared radiation tests were performed on No. 6 oil 
and a coal/No. 6 oil slurry, and for a comparison on No. 4 oil and a 
coal/No. 4 oil emulsion. 


14752 (FE—2473-33) Industrial application of fluidized-bed com- 
bustion. Phases I and II. Quarterly technical progress report, April- 


June 1979. (Combustion Engineering, Inc., Windsor, CT (USA)). 
1979. Contract EX-76-C-01-2473. 83p. Dep. NTIS, PC A0S/MF 
AOl. 

The Sub-Scale Unit (SSU) planned test program was complet- 
ed, and the SSU was put in condition for long term storage. An 
outline of the final task report was prepared. DOE approval of the 
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Environmental Impact Assessment completed the requirements for 
site and plant approvals for the Great Lakes Demonstration Plant. 
This completes the requirements for Task 6, Plant Site and Appro- 
vals. Demo plant design activity included the issuance of about 20 
new or revised equipment specifications. Fabrication releases were 
issued for the coal drying system, and for equipment in the ignitor 
systems, the coal handling/preparation system, and the ash handling 
system. About a dozen schematic drawings and flow diagrams were 
issued or updated. An outline of the Performance Assurance Analy- 
sis was prepared. Progress was made in several areas of the cost 
comparison study between fluidized bed and pulverized coal firing. 
Plan arrangement drawings were completed. A draft of the final 
report was prepared and is being reworked. Excavation work for the 
demo plant was completed. About 25% of the concrete structures 
were poured. The startup and shakedown schedule was developed 
and equipment inspection procedures were prepared. An operator 
training program was developed. Operating manuals are being pre- 
pared. Plans for the parametric test program are nearly complete. 
Plans are underway for data acquisition and telephonic transmission 
to a computer in Windsor. A data reduction program is in prepara- 
tion. 


14753 (FE—2689-5) Investigation of fuels containing coal-oil- 
water emulsions. Fifth quarterly report, 1 October 1978-1 December 
1978. Cherry, N.H.; Stokes, C.S. (Germantow1 Labs., Inc., Philadel- 
phia, PA (USA)). Jan 1979. Contract EF-77-C-01-2689. 16p. Dep. 
NTIS, PC A02/MF AOl1. 

The assessment of five emulsifiers for the production of stable 
coal-oil-water emulsions and the determination of the practibility of 
their use in a boiler system is being investigated. Four emulsifiers are 
on hand, the fifth is yet to be chosen. Ancillary equipment has been 
set up and experiments completed on two units. Mounting fixtures 
have been designed and fabricated for the third and fourth units. The 
third unit has been evaluated using 45% coal, 50% number 6 Gulf oil 
and 5% water. The stability of the emulsions is being evaluated on 
the K-scan unit. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 14695, 14697, 14717 


14754 (ANL/EES-TM—75) Assessment of the relative socioeco- 
nomic effects of increased coal development in the United States. 
Stenehjem, E.J.; Santini, D.J. (Argonne National Lab., IL (USA)). 
Dec 1979. Contract W-31-109-ENG-38. 72p. Dep. NTIS, PC A04/ 
MF AOl. 

This report contains a description of the Social and Economic 
Assessment Model, which is used to analyze the social and economic 
effects of energy development at the regional and county levels. 
Using the SEAM, the effects of coal mines and coal-fired utilities 
projected for over 340 US counties are examined. The study utilizes 
a clustering algorithm to determine the assimilative capacity of a 
county, that is, the county’s ability to sustain the effects of an influx 
of population and thus an increased demand on its resources. The 
results of the clustering algorithm are used, together with county 
demographic data, as well as data on projected facility location, size, 
timing, and type, to estimate socioeconomic effects in terms of public 
costs that will be imposed on the affected populations. These results 
are aggregated to the regional level to give a rough estimate of the 
relative regional effects of coal development. The results indicate 
that 93% of the entire long-term, adverse impact from coal will be 
borne by states and counties of the Rocky Mountain area, whereas 
only 14% of the short-term impacts will be borne by this region. 
About 42% of the short-term costs will occur in the Southern region 
and 33% in the North Central region, but only 5% of the long-term 
costs are estimated for these two regions. Of the four major Census 
regions (Northeast, South, North Central, and West) only the North- 
east is expected to be relatively free of community growth problems 
caused by coal development. 


14755 (CONF-791204—24) Economic and social costs of coal 
gasification vs coal electricity for providing space heat to the Central 
US. Santini, D.J. (Argonne National Lab., IL (USA)). 1979. Con- 
tract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF AO1. 

From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

The possibility of using coal-electric power plants or coal 
gasification as a source of space heat for the Central US is consid- 
ered. Though the region generates substantial amounts of nuclear 
power, this power is not well suited to heating demands because of 
the cycling characteristics of nuclear vs coal-fired power plants. 
Coal is abundant in the region. Consequently its use in some hom is 
economically attractive. This paper demonstrates that the appropri- 
ate coal-based heating technology for the Central US can vary both 
in time and space, due to sensitivity to regional variations in climate 
and to teinporal variations in installation rates of heating and cooling 
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equipment. Fortunately, the paper indicates that the lower cost 
(which may be distinct from price as established by regulatory 

licy) alternatives also cause the lower socioeconomic impact. It is 
‘ound that, if coal gasification proves to be most economical as a 
back-up in a bivalent heat pump, then the alternative with the lesser 
cost and socioeconomic impact will always be the most efficient 
alternative. Previous research is cited to show that coal electric 
based heat using conventional heat pumps can be more economical 
(if specific pricing schemes are used) than coal-gasification-based 
heat if the coal-electric utility selling electricity for heat is summer 
peaking. In this situation, coal-electric-based heat causes lower so- 
cioeconomic (boom town) impacts than gasification because (1) it is 
more efficient and causes less coal mining and (2) duplicate gasifica- 
tion facilities are not built when electrical capacity is available. Most 
of the US is currently summer peaking. However, it is shown that 
present trends in electric heating/cooling appliance installation will 
cause all areas but the deep south to become winter peaking. 


14756 (PNL—3136) Water effects of the use of western coal for 
electrical Rogers, E.A. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Feb 1980. Contract EY-76-C-06-1830. 68p. 
Dep. NTIS, PC A04/MF A0O1. 

Water may be a constraint on the expanded development of 
coal resources in the semi-arid western United States. Water alloca- 
tion in the West has been determined by the appropriative rights 
doctrine which allows perpetual use of water sources by those who 
first claim it for beneficial purposes. This has had the effect of 
placing a dominative interest in water allocation in one economic 
sector: agriculture. New water sources are available to coal produc- 
pred gai and economic problems must be overcome. Water is 
required by every phase of coal development. Mines use water for 
dust control and land reclamation. Coal slurry pipelines would use 
water as a transport medium. Steam electric power plants use water 
for cooling, cleaning, and in the boiler. Coal gasification plants 
would use water for cooling, cleaning, and as a material input. In 
addition to these direct uses of water by coal development, the 
people who build and operate the development demand water for 
domestic and recreational purposes. The quantity of water required 
for a given element of a coal development is site specific and 
dependent on many factors. The available literature cites a range of 
estimates of the amount of water required for each type of develop- 
ment. The width of this range seems related to the stage of develop- 
ment of the particular technology. Estimates of water requirements 
for various schemes to provide an average electrical load of 9 GWe 
to a load center 1000 miles from western mines are shown in Table 5. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 14680, 14717, 14754, 16855 


14757 (DOE/ET/0222—2) Exploratory research on mutagenic 
i Progress 


activity of coal-related materials. report, November 1, 1979- 
February 29, 1980. Warshawsky, D.; Schoeny, R.S. (Cincinnati 
Univ., OH (USA). Dept. of Environmental! Health). 1980. Contract 
EW-78-S-22-0222. 8p. Dep. NTIS, PC A02/MF AO}. 

Samples ETTM-15 (coal liquefaction heavy liquids with 
solids) and ETTM-16 (coal liquefaction product - filtered) were 
mutagenic for strains TA1538, TA98 and TA100 when tested with 
Aroclor-induced S-9. Neither sample was mutagenic under the con- 
ditions of testing for strain TA1535. 


14758 (PB—296905) Mine health and safety in-house research, 

and demonstration in fiscal year 1979. Information circu- 
lar. (Bureau of Mines, Washington, DC (USA)). 1979. 36p. NTIS, 
PC A03/MF AOI. 

This publication summarizes, for all interested parties, the 
research, development, and demvunstration in-house projects pro- 
— by the Bureau of Mines for fiscal year 1979 (October 1978- 

tember 30, 1979) under its Mine Health and Safety Research 
program. The objectives of these projects is to provide an ordered 
and sequenced series of advances toward the Bureau's overall goal 
of providing the system technology required to create a healthier 
and safer working environment for the Nation's miners. 


14759 (PB—296911) Mine health and safety contract research, 
development, and demonstration in fiscal year 1979. Information circu- 
lar. (Bureau of Mines, Washington, DC (USA)). 1979. 55p. NTIS, 
PC A04/MF AOl1. 

This publication summarizes, for potential contractors and 
other interested parties, the research, development, and demonstra- 
tion contract projects programmed by the Bureau of Mines for fiscal 
year 1979 (October 1, 1978-September 30, 1979) under its Mine 
Health and Safety Research program. The objective of these pro- 
jects is to provide an ordered and sequenced series of advances 
toward the Bureau's overall goal of providing the system technology 
required to create a healthier and safer working environment for t 
Nation's miners. 





1608 ENERGY RESEARCH ABSTRACTS 


PETROLEUM 


REFER ALSO TO CITATION(S) 14618, 14619, 16705 


14760 (INKA-Conf—78-068-000) 26th DGMK meeting 
in Berlin, Octeber 4-6, 1978. (Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V., Hamburg (Germany, 
F.R.’). 1978. 18p. (In German). (CONF-7810224—(Absts.)). Dep. 
NTIS (US Sales Only), PC A02/MF AO}. 

From 26. DGMK general meeting; Berlin, F.R. Germany (4 
Oct 1978). 

The brochure contains the abstracts of the papers read at the 
26th general meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie (DGMK) in Berlin on 
October 4-6, 1978. 


RESERVES 


14761 (DOE/IA—0009-2, pp 11-44) Summary of Peru's hydro- 
carbon potential, estimated reserves, and projected production rates. 
Mattick, R.E.; Yenne, K.A. Aug 1979. 

In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1. 

This chapter presents an overview of Peruvian geology, 
reviews the history of development of hydrocarbons in Peru, and 
considers future prospects for hydrocarbon production. From dis- 
cussions with officials of Petroleos del Peru and foreign oil compa- 
nies Operating in Peru, the authors estimate that the total of Peru's 
measured, indicated, and inferred reserves of oil are about 1,095 
million bbl. If new exploratory ventures to locate undiscovered oil 
deposits are not initiated, Peru's oil production is expected to peak at 
about 81.9 million bbl/y in 1981, level off at about 70 million bbl/y 
in the middle 1880's, and then rapidly decline to about 10 to 15 
million bbl/y in the year 2000. (MCW) 


GEOLOGY AND EXPLORATION 


14762 (SAND—80-0253C) Recent developments in pressure 
coring. McFall, A.L. (Sandia Labs., Albuquerque, NM (USA)). Jan 
1980. Contract EY-76-C-04-0789. 15p. (CONF-800204—8). Dep. 
NTIS, PC A02/MF AOl1. 

From Energy-sources technology conference; New Orleans, 
LA, USA (3 Feb 1980). 

The current rapid growth in the number of enhanced oil and 
gas recovery projects has created a strong demand for reservoir data 
such as true residual oil saturations. The companies providing pres- 
sure coring services have moved to fill this need. Two recent 
developments have a with the potential of significantly im- 
proving the present performance of pressure coring. Coring bits 
utilizing synthetic diamond cutters have demonstrated coring rates 
of one-foot per minute while improving core recovery. It is also 
apparent that cores of a near-unconsolidated nature are more easily 
recovered. In addition, a special low invasion fluid that is placed in 
the core retriever has demonstrated reduced core washing by the 
drilling mud and a decrease in the complexity of preparing cores for 
analysis. This paper describes the design, laboratory, and field testing 
efforts that led to these coring improvements. Also, experience in 
utilizing these developments while recovering over 100 cores is 
discussed. 


14763 (USGS-CIRC—800, pp 74-92) Organic geochemistry. 
Miller, R.E.; Schultz, D.M.; Claypool, G.E.; Smith, M.A.; Lerch, 
H.E.; Ligon, D.; Gary, C.; Owings, D.K. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

The COST No. GE-1 well was drilled largely for the purpose 
of evaluating the petroleum potential of the Southeast Georgia 
Embayment. The USGS analyzed two sets of well cuttings samples 
from 570 to 10,370 ft (174 to 3161 m) for their Cis* hydrocarbon 
type, amount, and composition. 8 figures, 3 tables. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 16302 


14764 (DOE/BETC/RI—79/9) Description and operation of a 
mobile wellhead analyzer for the determination of unstable constitu- 
ents in oilfield waters. Hoke, S.H.; Collins, A.G. ( ment of 
Energy, Bartlesville, OK (USA). Bartlesville Energy Technology 
Center). Feb 1980. 28p. Dep. NTIS, PC A03/MF AOI. 
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A brine analyzer was designed which measures pH, Eh, On, 
conductivity, S*, HCO;~, COs*”, and COz in oilfield water at the 
wellhead. When brine samples are collected in the field and trans- 
ported to the laboratory for analysis, many of the unstable constitu- 
ents change in concentration. The amount of change depends on the 
sampling method, sample storage, ambient conditions, and the level 
of the constituents in the original sample. Thus, a wellhead analysis 
is necessary if reliable data are to be obtained on unstable constitu- 
ents in oilfield brines. 


14765 (DOE/ET/12057—5) Bodcau In Situ Combustion Project 
combustion tube tests. Topical report of January 1979. Pusch, W.H. 
(Cities Service Co., Tulsa, OK (USA)). Feb 1980. Contract EY-76- 
C-03-1189. 134p. (SAN—1189-5). Dep. NTIS, PC A0O7/MF AO1. 

A series of combustion tube tests were performed at the Cities 
Service Research Laboratory using Bellevue core samples and pro- 
duced oil. The objectives of the study were to obtain information 
concerning the basic in-situ combustion process that would aid in 
understanding the performance of the Bellevue fireflood. Also inves- 
tigated was the interaction of water with the burning process in 
order to determine the water/air injection ratio that should be used 
in field operations. Finally, the formation ignition temperature of the 
rock-oil system was approximated by means of laboratory oxidation 
tests. The following conclusions were determined from the labora- 
tory combustion tests: (1) Fuel deposit and air requirement of dry 
combustion were calculated by means of combustion tube tests to be 
2 #/f? and 17 MMSCF/A-f. (2) Injecting water increases the effi- 
ciency of the burning process by decreasing fuel deposit and air 
requirement. (3) Water rates as high as 500 B/MMSCF do not 
extinguish the combustion reaction in the laboratory system. (4) The 
ignition temperature of the Nacatoch formation is approximately 
500°F. 


14766 (DOE/MC/03260—4) Displacement of oil by carbon 
dioxide. Annual report, October 1978-September 1979. Orr, F.M. Jr.; 
Taber, J.J. (New Mexico Inst. of Mining and Technology, Socorro 
(USA). New Mexico Petroleum Recovery Research Center). Feb 
1980. Contract AC21-78MC03260. 72p. Dep. NTIS, PC A04/MF 
AOl. 

Good progress has been made on all aspects of the carbon 
dioxide (CO) research program at the New Mexico Petroleum 
Recovery Research Center. Construction of high pressure experi- 
mental equipment for measurements of CO: displacement efficiency 
in cores and slim tubes has been completed. A sophisticated appara- 
tus for measurements of phase behavior and fluid properties of 
mixtures of CO. and crude oils has been designed and built. The 
experimental setup permits a variety of multiple contact phase be- 
havior experiments which explore mixture compositions which real- 
istically model displacement processes at temperatures and pressures 
of interest. Gas chromatography techniques previously used to char- 
acterize crude oils have been extended to allow analyses of mixtures 
containing CO2 and hydrocarbons ranging from methane to mole- 
cules as heavy as tetracontane (C,o). A series of displacements with 
alcohol-oil-water mixtures, which are analogue systems with useful 
similarities tu CO2-hydrocarbon systems have been completed. A 
one-dimensonal CO, flooding simulator has been developed which 
gives excellent agreement between simulated and experimental re- 
sults for the analogue alcohol-oil-water displacements. Finally, a 
qualitative analysis is given for the complex phase behavior observed 
for mixtures of CO, and crude oils at temperatures below 50°C and 
the effects of phase behavior on expected displacement efficiency are 
calculated. The results indicate that relatively small changes in 
pressure can be expected to have a strong influence on the efficiency 
of CO» displacements of crude oils. 


14767 (DOE/MC/05301—49) Oil recovery by carbon dioxide 
injection. Annual report, July 1978-June 1979. King, P. (Pennzoil 
Co., Vienna, WV (USA); Department of Energy, Morgantown, WV 
(USA). Morgantown Energy Technology Center). Feb 1980. Con- 
tract AC21-76MC05301. 49p. Dep. NTIS, PC A03/MF AO1. 

This is the 47th report on the Rock Creek carbon dioxide 
project in Roane County, West Virginia. The reservoir response to 
waterflood has been evaluated, several problems resolved, and 
carbon dioxide injection initiated. Carbon dioxide production 
through the Big Lime thief zone in Shaffer No. 1 is a problem, but it 
should not affect the overall results of the project. Currently, the 
major difficulty is keeping an adequate carbon dioxide supply. When 
this supply is maintained, the project should proceed successfully. 
There is no evidence to indicate that carbon dioxide injection will 
fail to provide a profitable method of oil recovery. 


14768 (METC—8392-T1) Enhanced recovery by injection of 
treated exhaust gases from existing engines. Phase I report, September 
21, 1978-July 31, 1979. Worthen, R.A.; Pirtle, W.F.; Dussan, B.I. V.; 
Treible, E.; Gavigan, W. (Ingersoll-Rand Research, Inc., Princeton, 
NJ (USA)). Jul 1979. Contract EW-78-C-21-8392. 345p. Dep. NTIS, 
PC A15/MF AOl1. 

The inert gas system being developed under DOE contract 
produces a non-corrosive gas consisting of approximately 88% nitro- 





MAY 31, 1980 


gen, 12% carbon dioxide, to be used for oil and gas field enhanced 
recovery programs. The system treats the engine exhaust of oil field 
engines which power the compressors for injecting the inert gas into 
the underground formations. In Phase I the potential of the system 
to increase oil and gas production was studied, a technical feasibility 
study done, and the designs of the component and pilot plant test 
stands developed. The major components of the system were evalu- 
ated and a thermal reactor designed for testing. In addition, a study 
of the system economics was made in order to estimate the cost of 
the inert gas. It is concluded that inert gas has the potential to add 
3.3 billion barrels of oil to reserves and to increase production of 
natural gas by 10 trillion cubic feet. Technically, it is concluded that 
there are no significant barriers to development of the system. It is 
recommended that the program proceed to Phase II so that operat- 
ing data can be developed to provide the basis for further evalua- 
tions of the commercial attractiveness of the system with regard to 
economics and reliability. 


14769 (SAN—1189-3-T1) Bodcau In Situ Combustion Project: 
ignition. Topical report of May 1977. Joseph, C. (Cities Service Co., 
Jackson, MS (USA)). Feb 1980. Contract EY-76-C-03-1189. 40p. 
Dep. NTIS, PC A03/MF AOI. 

The five patterns of the Bodcau In Situ Combustion Project 
were successfully ignited between August 7 and September 24, 1976. 
Electric heaters were used to ignite the formation. Cities Service 
Company personnel operated the equipment and monitored the 
process to ignition confirmation. Operational problems encountered 
were handled in an expeditious manner enabling operations to con- 
tinue without appreciable delays. 


14770 (SAN—1189-4) Bodcau In Situ Combustion Project pres- 
sure transient testing. Topical report of January 1978. Bandyopad- 
hyay, P.; Joseph, C. (Cities Service Co., Tulsa, OK (USA)). Feb 
1980. Contract EY-76-C-03-1189. 126p. Dep. NTIS, PC A07/MF 
AOl. 

The objectives of the falloff tests conducted prior to ignition 
in August and September 1976 and again in February 1977, were to 
determine the injection wellbore conditions and pattern flow capaci- 
ties and to determine how or if the burning process affects them. 
Pulse tests were conducted to determine directional permeabilities 
within patterns in order to assist in predicting the combustion front 
movement. The tests were conducted by shutting off injection into 
the central injector and subsequently monitoring the tubinghead 
pressure at that injector, as well as the gas production rates at the 
offset producing wells. Injection was then restarted and the offset 
wells’ gas production monitored until it was near the initial rate. 
Analysis of the falloff tests indicates that the advance of the firefront 
results in large increases in the formation flow capacity and average 
permeability around the injection wells. Pulse tests analysis, on the 
other hand, is not so simply understood. The dip of the formation is 
responsible for generally higher gas mobility (low lag times) toward 
the south. However, notable deviation occurs in certain patterns due 
to local anomalies in rock character, saturations and even possibly 
dip. The lag time measurements on each well defines its particular 
degree of connectedness to the offset injector. These lag times 
should be directly connected to the time required for breakthrough 
of the firefront at that well.While local variations in reservoir 
properties must be considered in looking at the behavior of a 
particular well, the overall average behavior should be considered 
when selecting pattern configuration. The generally increased gas 
flow toward the south, previously mentioned, indicates that elonga- 
tion of the patterns toward the south was indeed justified even 
though some premature breakthrough toward the north will occur 
due to local variations in geology. 


14771 (SAND—79-1745C) Examination of techniques for ther- 
mally efficient delivery of steam to deep reservoirs. Johnson, D.R. 
(Sandia Labs., Albuquerque, NM (USA)). 1980. Contract EY-76-C- 
04-0789. 15p. (CONF-800411—1). Dep. NTIS, PC A02/MF AOIl. 

From SPE/DOE symposium on improved oil recovery; 
Tulsa, OK, USA (20 Apr 1980). 

The thermal simuiation test facility at General Electric/ 
Tacoma has been utilized to successfully evaluate a variety of 
insulated injection strings in conjunction with state-of-the-art ther- 
mal packers. The test series has effectively demonstrated that the 
facility is capable of revealing a whole range of problems which may 
not be readily apparent from theoretical analysis or from laboratory 
bench testing. This series of tests has indicated a need for further 
development ir virtually every area of the technology involved in 
the thermally efficient delivery of surface generated steam for eco- 
nomic recovery of heavy oil. This is especially true if the ultimate 
requirements of Project DEEP STEAM (700°F, 3000 psi) are to be 
met. 


14772 (SAND—80-0278C) Recovery of heavy oils from deep 
reservoirs, Stoller, H.M.; Fox, R.L. (Sandia Labs., Albuquerque, NM 
(USA)). 1980. Contract EY-76-C-04-0789. 21p. (CONF-800204—7). 
Dep. NTIS, PC A02/MF AO. 
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From Energy-sources technology confere::ce; New Orleans, 
LA, USA (3 Feb 1980). 

The objective of Project DEEP STEAM is to develop the 
technology required to economically produce heavy oil from deep 
reservoirs. Two approaches are being pursued: improving the ther- 
mal efficiency of injection string components and the development 
of downhole steam generators to achieve steam injection. The first 
approach has seen the testing of commercially available components 
at a high temperature (650°F)/high pressure (2100 psi) simulation 
facility. Promising components will be tested shortly in a field test 
conducted by Husky Oil at Lloydminster, Canada. The second 
approach has seen the prototype development and laboratory testing 
of low-pressure and high-pressure hydrocarbon-fueled downhole 
steam generators. Concurrently, a modified high pressure steam 
generator has undergone extensive laboratory combustion studies 
and is currently being employed in a field test at Chevron’s Kern 
River field. This field test is examining the effects of simultaneous 
injection of steam and combustion products on the reservoir and oil 
recovery. 9 figures. 


14773 Apparatus and method for re-entering and cementing an 
underwater well. Cole, F. (to Davis-Lynch, Inc.). US Patent 
4,171,019. 16 Oct 1979. Filed date 12 Jan 1978. 10p. 

A re-entry cementing float shoe for use with sonar/TV 
underwater guide systems is a short inner and outer cylindrical 
housing mem! in concentric spaced relationship forming an annu- 
lar space therebetween with a cementing core filling the annular 
space. The inner housing has its top below the top of the outer 
housing. The upper inner surface of the cement forms a taperal 
lining cone. The bottom of the cone ends at the top of the inner 
housing, and the top of the cement cone ends at the inner surface of 
the outer housing below an inner top portion of the outer housing. 
This top portion has an attachment means for accepting and attach- 
ing io a casing pipe. The top inner surface of the inner housing has 
an inner diameter capable of receiving and holding a cementing pipe 
string, followed by a first circular shoulder means sloping inwardly 
and downwardly, and a plurality of threads capable of of receiving 
and holding a latch plug are on the inner surface of the inner housing 
below the first shoulder means. Below the threads are a locating 
means and an anti-rotation and/or orientation means for a sonar/TV 
locating camera. Below the locating means and the anti-rotation 
means is a second circular shoulder means sloping outwardly and 
downwardly adapted to sealingly receive a ball valve. Below the 
second shoulder is a side pocket valve housing with a ball valve. The 
valve housing extends downwardly and outwardly from the bore of 
the irner housing to a depth at least equal to the diameter of the ball 
valve. The diameter of the ball valve is such that it will when in 
contact with the second shoulder means form a seal. 


14774 Tubing hanger assembly and method of landing and lock- 
ing. Walker, R.W. (to Deep Oil Technology, Inc.). US Patent 
4,171,018. 16 Oct 1979. Filed date 20 Mar 1978. 10p. 

A tubing hanger assembly is described that is adapted to carry 
a tubing string suspended therefrom and to be connected to a landing 
tool for lowering of the tubing hanger assembly and tubing string 
into a well casing means, and landing the tubing hanger assembly on 
the casing means and simultaneously locking the assembly to the 
casing means without relative rotation of the landing tool and tubing 
hanger assembly. A tubing hanger assembly is adapted to be releas- 
ably connected to a landing tool under conditions where the weight 
of the landing string is imposed upon the tubing hanger assembly 
whereby the connection between the landing tool and the tubing 
hanger assembly is releasable by relative rotation of the landing tool 
with respect to the tubing hanger assembly in one direction only. 


14775 Offshore platforms. Wood, E. US Patent 4,170,431. 9 Oct 
1979. Filed date 29 Dec 1977. 6p. 

An offshore platform support structure having a column 
structure includes at least two sections, each section being joined to 
a vertically adjacent section by a plurality of circumferentially 
arranged joints defining a plurality of hinge axes lying in a plane 
substantially normal to the vertical axis of the column structure, to 
permit yielding tilting about any one of the hinge axis in response to 
excessive lateral forces exerted against the column structure, and the 
structure further includes damping means arranged to control the 
rate of return of the sections to the initial position from a relatively 
tilted position. 5 claims. 


14776 Apparatus for generating a shock wave in a well hole. 
Scott, H.W. (to Oil Recovery Corp.). US Patent 4,169,503. 2 Oct 
1979. Filed date 22 Dec 1977. 4p. 

A method and apparatus are provided for recovering oil from 
an oil bearing soil by means of an electrohydraulic shock wave 
generated in a liquid by capacitor electrical discharge means. 


14777 Kick-over apparatus. Neal, W.C. US Patent 4,169,505. 2 
Oct 1979. Filed date 10 Oct 1978. 8p. 

A kick-over tool is for installing or removing sidepocket- 
located gas-lift valves is described. The kick-over tool incorporates, 
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describing it from the upper end, a detent mechanism which locks a 
sliding sleeve, the sleeve extending over a deflectable knuckle per- 
mitting the tool to bend and thereby extend into a sidepocket, and a 
set of bow springs extending longitudinally of the tool. The sleeve 
has lengthwise windows cut in it, permitting the bow springs to 
extend outwardly or to be collapsed. The bow springs are collapsed 
by the sleeve when the sleeve strikes them in the center portion. 
They are mounted at each end on support anchor devices which 
slide along a mandrel. Coil springs urge the bow springs to a bowed 
sosition. The apparatus functions on jarring movement which iner- 
tially upsets the sleeve downwardly to uniock the knuckie and 
cxtend the bow springs outwardly. The bow springs are confined by 
the wall of the drill string, except adjacent to a sidepocket which 
deflects the lower portion of the tool into the sidepocket and thereby 
positions equipment for installation or retrieval of a gas-lift valve 
into or out of the sidepocket. 


14778 Underwater well apparatus. Szymczak, E.J. (to Cameron 
Iron Works. Inc.). US Patent 4,169,507. 2 Oct 1979. Filed date 5 Jun 
1978. 10p. 

A riser pipe that is a part of underwater well apparatus is 
described. The pipe has telescoping sections which are held in 
retracted position by a part which is adapted to sever upon applica- 
tion of a predetermined tensile load and a fluid-actuated connector at 
its lower end which is adapted to be released from connection with a 
blowout preventer stack at the upper end of an underwater wellhead 
automatically in response to extension of the sections upon severance 
of the part. 


14779 Fluid introduction unit for wells. Scott, R.L. (to Wellhead 
Control Systems, Inc.). US Patent 4,169,504. 2 Oct 1979. Filed date 
12 Jan 1978. 6p. 

A fluid introduction unit adapted to be mounted in a well 
production flow assembly, sometimes referred to as a christmas tree, 
for the introduction of highly corrosive fluids into high pressure 
wells without damaging the production tubing is described. The unit 
includes a housing having a central bore extending longitudinally 
through the production tubing which extends into the well. The 
housing has external mounted means positional! radially outwardly 
with respect to the longitudinal axis of the unit. This external 
mounted means is adapted to receive and mount flow control 
valving for the introduction of well treatment fluids. Extending from 
the external mounted means to the central housing bore and opening 
tangentially at the bore wall is a fluid introduction bore. This bore 


facilitates the tangential injection of the corrosive fluid which is 
directed downward into the casing without impinging on the pro- 
duction tubing. (BLM) 


14730 High vertical conformance steam drive oil recovery 
method. Brown, A.; Huang, W.S.; Shum, Y.M. (to Texaco Inc.). US 
Patent 4,166,504. 4 Sep 1979. Filed date 24 Aug 1978. 22p. 

The vertical conformance of a steam drive process is im- 
proved and steam override reduced by penetrating the zone between 
me injection well and one producing well, with an infill well which 
is in fluid communication with the bottom half or less of the 
formation, and producing petroleum from the infill well after steam 
channeling has occurred at the production well; then converting the 
infill well from a producer to an injector and injecting steam into the 
lower portion of the formation via the infill wel! and recovering 
fluids from the production well. Two separate communication paths 
are established, one between the surface and the upper half or less of 
the formation, and one between the bottom half or less of the 
formation in the producing well, or in the infill well, or injection 
well, or combination of two or more thereof. A fluid having lower 
mobility than steam is injected into the upper part of the formation 
via one or more of the communication means after steam override 
has begun, to resaturate the steam swept zone with the low mobility 
fluid to prevent further steam flow therethrough and force steam to 
flow into unswept portions of the formation 


14781 High vertical conformance steam drive oil recovery 
method. Hall, W.L.; Brown, A.; Korstad, R.J. (to Texaco Inc.). US 
Patent 4,166,502. 4 Sep 1979. Filed date 24 Aug 1978. i4p 

The vertical conformance of a steam drive process is im 
proved and steam override reduced by penetrating the zone between 
me injector and one producer, with an infill well located between 
the injector and producer which is in fluid communication with no 
more than the bottom half of the forrnation. Steam is injected into 
the injection well in the first phase with production of fluids from 
the upper 1/3 or less of the formation via the production well. A 
separate flow path in communication with the bottom 1/3 or less of 
the formation is provided in the producing well. and is used during 
the first phase for push-pull treatment of the formation with solvent 
and steam or hot water. After production via the production well is 
terminated, petroleum is produced via the infill well until the fluid 
being produced from the infill well reaches 95 percent water cut 
after which the infill well is converted from a producer to an 
injector and hot water is injected into the lower portion of the 
formation via the infill well and fluids are produced from the 
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production well. After water breakthrough at the production well, 
steam is injected into the infill well and fluids are recovered from the 
lower 1/3 of the production well. 


14782 High vertical conformance steam drive oil recovery 
method. Hall, W.L.; Brown, A.; Korstad, R.J. (to Texaco Inc.). US 
Patent 4,166,503. 4 Sep 1979. Filed date 24 Aug 1978. 12p. 

The vertical conformance of a steam drive process is im- 
proved and steam override reduced by penetrating the recovery 
zone between one injection well and one producing well, with ai 
least one infill well which is in fluid communication with no more 
than the bottom half of the formation. Steam or a mixture of steam 
and hydrocarbon is injected into the injection well and fluids includ- 
ing oil are recovered from the producing well until live steam 
production occurs at the producing well. Petroleum production is 
then begun at the infill well and continued until the water cut of the 
fluids being produced from the infill well reaches 95 percent. The 
infill well is converted from a producer to an injector and hot water 
or cold water followed by hot water is injected into the lower 
portion of the formation via the infill well and fluids are produced 
from the production well. By this means, oil is recovered from the 
lower portions of the formation between the infill well and the 
production well. After water breakthrough occurs at the production 
well, steam is injected into the infill well and fluids are recovered 
from the production well. Hydrocarbon solvent is injected either as 
a slug prior to steam injection into the infill well or comingled with 
the steam being injected into the infill well. By this multistep process 
involving the infill well, the amount of oil recovered from the 
portion of the formation in the recovery zone defined by the 
injection and production well is increased significantly. 


14783 High vertical conformance steam drive oil recovery 
method. Korstad, R.J.; Hall, W.L.; Wu, C.H.; Brown, A. (to Texaco 
Inc.). US Patent 4,166,501. 4 Sep 1979. Filed date 24 Aug 1978. 12p. 

The vertical or both vertical and horizontal conformance of a 
steam drive process is improved and steam override reduced by 
penetrating the zone between one injector and one producer, with 
one or more infill wells in fluid communication with the bottom half 
or less of the formation, and producing petroleum from the infill 
well after steam channeling has occurred at the production well. 
After the water cut of the fluids being produced from the infill well 
reaches 95 percent, the infill well is converted from a producer to an 
injector and steam is injected into the infill well and fluids are 
recovered from the production well. When one infill well is em- 
ployed in a more or less aligned arrangement between injection and 
production wells, the vertical conformance is improved. When one 
or more infill wells are positioned in an offset or nonaligned arrange- 
ment relative to each injector and producer, conformance in both 
the horizontal and vertical planes is improved. By this multi-step 
process involving the infill wells, the amount of oil recovered from 
the portion of the formation in the recovery zone defined by the 
injection and production well is increased significantly. 


14784 Protective guide cage construction for subsea well oper- 
ations. Franks, N.S. (to Deep Oil Technology, Inc.). US Patent 
4,155,672. 22 May 1979. Filed date 1 May 1978. 4p. 

A cage construction for protection of well equipment at a 
subsea wellhead and during descent to or ascent from a subsea well 
is described. The cage construction comprises an open frame cage 
body means defining a longitudinal axis, an intermediate cage por- 
tion of selected lateral and vertical dimension to encompass well 
equipment supported from a wellhead at the sea floor, and end cage 
portions extending upwardly and downwardly from the intermediate 
cage portion serving as guidance means. Each cage end portion 
includes coaxial receptor members. The receptor member at the 
lower end portion is adapted to receive and to be supported from a 
wellhead part, and the receptor member at the upper cage end 
portion is adapied to align, receive, and pass therethrough the lower 
end of a pipe string into the cage body means. 


PROCESSING 
REFER ALSO TO CITATION(S) 14686 


14785 (ORO—5262-6) Refinery energy profile: User's Guide. 
Maier, R.W.; Olivent, W.P.; Brandt, D.L.; Golden, T.G. (Gulf 
Research and Development Co., Pittsburgh, PA (USA)). Jan 1979 
Contract EY-77-C 05-5262. 18ip. Dep. NTIS, PC A08/MF A01 

Energy profiles are essentially detailed energy balances of 
refineries showing all inputs and losses for the total refinery and for 
each of the individual processing units. By showing the losses from 
each individual heater, exchanger, etc., the items with the greatest 
potential for saving energy are pinpointed for further evaluation 
This User's Guide contains the step-by-step procedure that has been 
developed for preparing energy profiles at any refinery. The guide is 
written for people familiar with refinery equipment and operations 
and should provide sufficient guidance so that problems in preparing 
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an ay profile at any refinery can be resolved. The technique is 
as four parts covering preparation, data gathering, per- 
forming calculations, and preparing the profiles. Section 2 on prepa- 
ration gives the steps to take in starting the project and the proce- 
dures to follow in making preparations for gathering the raw data 
needed to calculate the various energy balances that are used in 
developing refinery energy profiles. Section 3 gives the procedures 
for gathering the raw data at a refinery. Section 4 gives the proce- 
dures for calculating the various energy balances. Section 5 gives the 
rocedures for preparing the profiles once the various calculations 
ve been completed. 


14786 process for reforming or production of 
hydrocarbons. Ham, P.; Huin, R. (to Institut Francais du Petrole). US 
Patent 4,172,027. 23 Oct 1979. Priority date 31 Jan 1977, France, 


28p. 

Catalytic process is disclosed for reforming or production of 
aromatic hydrocarbons at a temperature from 480° to 600° C, where 
a charge of hydrocarbons ak tetientn is passed through two 
reaction zones, of the moving bed type, whose catalyst continuously 
flows downwardly and is withdrawn at the bottom thereof, is 
regenerated, treated with hydrogen and then with a sulfur com- 
pound, at respective temperatures lower than the reaction tempera- 
ture, and thereafter fed back continuously to the reaction zone. 


14787 Petroleum distillate upgrading process. O’Rear, D.J.; 
Mayer, J.F. (to Chevron Research Co.). US Patent 4,171,257. 16 Oct 
1979. Filed date 23 Oct 1978. 4p. 

A petroleum distillate feed is upgraded and a substantial C3- 
C, olefin product fraction produced by contacting the feed with H- 
ZSM-S zeolite at (1) a temperature in the 500 to 800°F range, (2) a 
pressure below about 13 atmospheres gauge, and (3) a liquid hourly 
= velocity in the 0.1 to 15 vol/vol/hr range, and fractionating 
the effluent product stream. 7 claims. 


14788 Hydrocracking process including upgrading of bottoms 
fraction of the product. Miller, S.J. (to Chevron Research Co.). US 
Patent 4,170,544. 9 Oct 1979. Filed date 12 Jun 1978. 8p. 

An improved hydrocarbon hydrocracking process is dis- 
closed wherein residual nitrogen-containing and/or polycyclic hy- 
drocarbon impurities are extracted from bottoms of the resulting 
hydrocrackate by contacting the bottoms under liquid-liquid extract- 
ing conditions with a furfural solution of ferric chloride. 14 claims. 


14789 Multistage residual oil hydrodesulfurization process with 
an interstage flashing step. Frayer, J.A.; Stauffer, H.C.; Yanik, S.J. 
(to Gulf Research and Development Co.). US Patent 4,170,545. 9 
Oct 1979. Filed date 20 Oct 1977. 10p. 

In the hydrodesulfurization of residual oi] the amount of 
hydrogen consumed per atom of sulfur removed is relatively low 
until the desulfurization becomes deep, whereupon the amount of 
hydrogen consumed per atom of sulfur removed becomes relatively 
high. The present invention provides a multistage catalytic 
hydrodesulfurization process capable of producing products of low 
sulfur level while avoiding deep desulfurization of the heavy portion 
of the residual oil so that hydrogen consumption is diminished. The 
feed oil and hydrogen are passed through an upstream 
hydrodesulfurization stage and the upstream stage effluent is flashed 
to separate a distillate oil fraction from a concentrated residual oil 
fraction. A portion of the concentrated residual oil fraction is 
diverted from the process for use as refinery fuel, and the remaining 
portion of the flash residue and hydrogen are charged to an wi 
stream stage together with the flash distillate. Since the sulfur in 
distillate oil is less refractory than the sulfur in residual oil, removal 
of a portion of the concentrated residual oil fraction provides a 
nonaliquot distillate-residual oil downstream stage feed stream which 
is easier to desulfurize to a low sulfur level than an aliquot distillate- 
residual oil stream. The dilution of the high sulfur residue in the 
downstream stage diminishes the — of hydrodesulfurization re- 
quired for residul components in the downstream stage, thereby 
reducing the level of hydrogen consumption required to produce a 
product having a low sulfur level. 6 claims. 


14790 Multistage residual oil hydrodesulfurization process. 
Frayer, J.A.; Stauffer, H.C.; Yanik, S.J. (to Gulf Research and 
Development Co.). US Patent 4,170,546. 9 Oct 1979. Filed date 20 
Oct 1977. 10p. 

In the hydrodesulfurization of residual oil the amount of 
hydrogen consumed per atom of sulfur removed is relatively low 
until the desulfurization becomes deep, whereupon the amount of 
hydrogen consumed per atom of sulfur removed becomes relatively 
high. present invention provides a multistage 
hydrodesulfurization process capable of producing products of low 
sulfur level while avoiding deep desulfurization of the heavy portion 
of the residual oil so that hydrogen consumption is diminished. The 
feed oil is fractionated to provide distillate and residual fractions. 
The residual fraction and hydrogen are charged to an upstream 
catalytic hydrodesulfurization ~~ « A portion of the upstream stage 
effluent stream is diverted from the process for use as refinery fuel, 
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and the remaining portion of the upstream stage effluent stream is 
—_ to a downstream catalytic stage together with the feed 
isti we eels ty ome Sead to age ree pl pwede prem 
oil fraction provides a non-aliquot distillate-residual oil second stage 
feed stream which is relatively enriched in distillate oil. Since 
sulfur in distillate oil is considerably less refractory than the sulfur in 
residual oil, the resulting dilution of the residual content of the 
downstream stage feed stream reduces hydrogen consumption by 
diminishing the depth of residual oil kedvodecilarieation required in 
the downstream stage to produce a low sulfur product. 6 claims. 


14791 Cracking process and catalyst for same containing 
um. McKay, D.L. (to Phillips Petroleum Company). US 
4,169,042. 25 Sep 1979. Filed date 13 Mar 1978. 10p. 

A process is described for cracking hydrocarbon feedstock 
which is heavy oil in the absence of added hydrogen in the presence 
of a cracking catalyst under elevated temperature conditions. The 
feedstock contains from 40 to 800 ppM metals. The cracking catalyst 
is a conventional cracking catalyst of the alumina-silica type which 
has been contacted with at least one treating agent selected from the 
group consisting of elemental tellurium, oxides of tellurium, and 
compounds convertible to elemental tellurium or tellurium oxide 
during cracking or catalyst regeneration. (BLM) 


14792 Control system for a furfural refining unit receiving light 

sweet charge oil. Sequeira, A. Jr.; Begnaud, J.D.; Barger, F.L. (to 

Pe aad Inc.). US Patent 4,169,016. 25 Sep 1979. Filed date 5 Jun 
. 12p. 

A furfural refining unit treats light sweet charge oil with a 
furfural solvent in a refining tower to yield raffinate and extract mix. 
The is recovered from the reaffinate and from the extract 
mix and returned to the refining tower. A system controlling the 
refining unit includes a gravity analyzer, a flash point temperature 
analyzer, a sulfur analyzer, and viscosity analyzers; all analyzing the 
light sweet charge oil and providing correspondin _ Sensors 
sense the flow rates of the charge oil and the furfa flowing into 
the refining tower and the temperature of the extract mix and 
provide corresponding yer One of the flow rates of the light 
sweet charge oil and the furfural flow rates is controlled in accord- 
ance with the signals from all the analyzers and all the sensors, while 
the other flow rate of the light sweet charge oil and the furfural flow 
rates is constant. 


14793 Process for the preparation of synthetic lubricating oils. 
Petrillo, V.; Peditto, A. (to Liquichimica Italiana S.p.A.). US Patent 
4,167,534. 11 Sep 1979. Priority date 11 Jun 1975, italy, 6p. 

The invention relates to a synthesis process for preparing 
lubricating oils, according to which a n-olefin cut is subjected to 
catalytic autocondensation, under controlled conditions, and the 
reaction mixture is distilled. The bottom product, possibly stabilized 
to eliminate unsaturations, is the desired lubricating oil having out- 
standing properties of viscosity index and pour point. 3 claims. 


14794 Co-production of ethylene and benzene. Raymond, R.F. 
(to UOP Inc.). US Patent 4,167,533. 11 Sep 1979. Filed date 7 Apr 


telluri- 
Patent 


1978. 8p. 

Ethylene and maximum benzene are co-produced via a com- 
bination process involving (1) thermal cracking, or pyrolysis, (2) 
aromatic hydrocarbon separation, or extraction, and (3) dealkylation 
of alkyl-substituted aromatics to yield additional benzene. Uncon- 
verted feed paraffins are recycled to thermal cracking for additional 
ethylene and benzene production. 10 claims. 


14795 Purification of hydrocarbons. Potts, M.F. (to Phillips Pe- 
troleum Co.). US Patent 4,167,531. 11 Sep 1979. Filed date 12 Aug 


1977. 6p. 
In the purification of hydrocarbon streams containing HF by 


chemical reaction with potassium hydroxide, a small portion of the 
hydrocarbon stream containing HF is passed through a small test 
bed of solid KOH; and when excess HF is present in the hydrocar- 
bon stream to be purified, the temperature of the test bed increases 
significantly and rapidly and the flow of hydrocarbon is discontin- 
ued to the main treater responsive to the temperature in the test bed 
thereby preventing the treater temperature from exceeding a prese- 
lected maximum allowable value. In one embodiment, the main 
hydrocarbon charge is by-passed around the main KOH treater and 
introduced into the effluent from the treater; and in another embodi- 
ment, the hydrocarbon charge is returned to a settling zone follow- 
ing alkylation and prior to separation facilities utilized to process the 
hydrocarbon phase. 7 claims. 


14796 Process for the disproportionation of petroleum hydrocar- 
bons. Bertolacini, R.J.; Kim, D.K.; Lehmann, G.M. (to Standard Oil 
Co. (Indiana)). US Patent 4,167,530. 11 Sep 1979. Filed date 8 Nov 
1977. 20p. 

A process for disproportionation of petroleum hydrocarbons 
comprises containing in a reaction zone the petroleum hydrocarbon 
under suitable disproportionation conditions with a catalytic compo- 
sition comprising a tungsten/molybdenum component. The tung- 
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sten/molybdenum component is deposited upon an acidic cracking 
component comprising a mordenite large pore c’ ine aluminosi- 
licate material and a refractory inorganic oxide. 12 claims. 


Process for hydrogenized reconditioning of crude oil or 
residues derived therefrom into saturated light hydrocarbons. Dorn, 
R.; Koch, C.; Reiter, K.; Kuenstle, K. (to Kraftwerk Union Aktien- 

esellschaft). US Patent 4,159,936. 3 Jul 1979. Priority date 6 Oct 
976, German, Federal Republic of (F.R. Germany), 10p. 

A process is described for refining of crude petroleum by 
fractionally distilling the crude into lighter cuts and distillate bot- 
toms constituting more than 50% of crude. Hydrogenating the 
distillate bottoms at a temperature above 700°C in a tubular reactor 
produces saturated hydrocarbons, some gas and a solid carbonaceous 
material. The solid material is separated in a cyclone, and the 
hydrogenated oil is returned to the fractionating column. The solid 

us material is passed by an extruder to a second tubular 
reactor in contact with a mixture at a temperature above 750°C of 
steam, 1 and 2 carbon atom gases, and combustion products of a 
third separator containing CO2, O2 and CO to produce as reaction 
products a reduced amount of solid carbonaceous material, con- 
sumption of the O2, reduction in H2O content, with production of Hz 
and increased amounts of CO and CO2. The gaseous products are 
separated from the solid, and Hz is recoverd and passed to the first 
reactor tube. Heat is extracted from the gaseous reaction products to 
superheat the steam entering the second tubular reactor and to 
preheat the distillate bottoms prior to entrance in the first tubular 
reactor. The remaining solid carbonaceous material is passed by an 
extruder together with excess O» into a third tubular reactor to effect 
substantially complete combustion. The unburned solid residue and 
combustion gases are discharged into a third cyclone from which the 
combustion are sent to the second tubular reactor and the 
residue containing ash is discharged from the system. 


14798 Process for separation of hydrocarbon mixture. Seko, M.; 
Miyake, T.; Takeda, K.; Saeki, T. (to Asahi Kasei Kogyo Kabushiki 
Kaisha). US Patent 4,159,284. 26 Jun 1979. Priority date 16 Oct 1974, 


Japan, 32p. 

A letvecstben mixture is fed to a system of adsorbents in a 
plug flow so as to form at least one displacement boundary in the 
system to accumulate the composition in the vicinity of the bound- 
ary. The process is simple to operate and suitable for separation of a 
hydrocarbon mixture containing components with similar physical 
and chemical properties such as a mixture of hydrocarbon isomers. 


14799 Catalytic process for treating light gasoline stocks. Ber- 
uet, J. (to Societe Nationale Elf Aquitaine). US 


nard, J.R.; Bousq 
Patent 4,157,949. 12 Jun 1979. Priority date 30 Dec 1976, France, 8p. 


rocess is described for treating ve line stocks, 
mixtures of n- and iso-paraffins containing from 5 to 7 carbon atoms, 
under hydrogenolysing condis (temperature 150 to 450°C, pressure 1 
to 80 bars, molar ratio of hydrogen to hydrocarbon comprised 
between 2 and 20), in the presence of a catalyst comprising Ir and 
another metal selected from the group consisting of Fe, Co, Ni, Ru, 
Rh, Pd, Os, and Pt on a porous refractory oxide — in order to 
obtain an ethane rich gaseous fraction and a liquid fraction consisting 
of a high octane gasoline. 


14800 Method of preparing base stocks for lubricating oil. Iwao, 
Y.; Yamamoto, S.; Kunihiro, T. (to Idemitsu Kosan Co., Ltd.). US 
Patent 4,157,294. 5 Jun 1979. Filed date 18 May 1978. 6p. 

Base stocks for lubricating oil with excellent thermal stability 
are produced by hydrofinishing a mixture consisting of 10 to 60 
percent by volume of a neutralized extract and 90 to 40 percent by 
volume of an unextracted intermediate distillate product of low total 
acid value, in which the neutralized extract is prepared by alkaline 
treating and vacuum distillation of a extract obtained by solvent 
extraction of the intermediate distillate product by a solvent having 
affinity for aromatic compounds. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 15922 


HEALTH AND SAFETY 


14801 (COO—4758-2) Synthetic crude oils carcinogenicity 
screening tests. report, February 15-September 15, 1979. 
Calkins, W.H.; Deye, J.F.; King, C.F.; Hartgrove, R.W.; Krahn, 
D.F. (Du Pont de Nemours (E.1.) and Co., Wilmin, , DE (USA)). 
1979. Contract EP-78-C-02-4758. 34p. Dep. S, PC A03/MF 


AOl. 

Four crude oils (Southern Louisiana Crude Petroleum, H 
Coal Syncrude, Paraho Crude Shale Oil and Geokinetics in situ 
Shale Oil) which were distilled into four fractions (naphtha, mid- 
distillate, gas oil and residue) for analysis and biological screening 
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testing during the first report period were tested for mutagenicity by 
the Ames test and for tumor initiating activity by an initiation/ 
promotion (skin painting) test. Substantial agreement exists between 
Ames and skin painting results. Low boiling fractions of the 4 crude 
oils showed little or no mutagenicity or tumor activity by the two 
tests used. The } og boiling fractions (mid gas oils and residues) 
and the crude oils themselves showed positive mutagenicity and 
tumor initiation activity. The coal derived fractions were more 
potent by both tests while the shale oil fractions showed greater 
activity than the petroleum fractions but considerably less than the 
coal syncrude. 


14802 (PNL—3300(Pt.5), pp 29) Liquefied petroleum gas (LPG) 
safety and environmental research and development (R and D). Feb 
1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The project's objective is to assist the Department of Energy 
Environmental Control Technology Division in developing a pro- 
gram plan that addresses safety and environmental concerns relating 
to the production, transportation, and storage of Liquefied Petro- 
leum Gas (LPG). Contributions to the preliminary report included 
descriptions of production, import/export, and peakshaving plants, 
together with pipeline, barge, ship, rail, and truck transportation 
systems. Summaries of the current status of LPG Safety Research 
and Development were provided in vapor generation and dispersion, 
fire hazards, release prevention, and release control. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 14814, 14815, 14818 


14803 (DOE/EIA—0184/29) Impact of the entitlements pro- 
gram on the market for residual fuel oil on the east coast. Analysis 
report. Hewlett, J.G. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Feb 1980. 53p. Dep. 
NTIS, PC A04/MF AOl1. 

This paper presents the results of an econometric analysis of 
the market for residual fuel oil in the East Coast. The impacts of the 
Entitlements Program on the supply, market price, and market 
quantity of residual fuel oil sold in this market are estimated. The 
evidence suggests that the Entitlements Program had, at best, a small 
impact on the supply of residual fuel oil. 


14804 (DOE/EIA/8556—1) Analysis of petroleum company in- 
vestments in nonpetroleum energy sources. Book I. Ryan, P. Jr.; 
Ryan, T.C. (Ryan (Paul), Houston, TX (USA)). 12 Dec 1979. 
Contract EM-77-C-01-8556. 183p. Dep. NTIS, PC A09/MF AOl. 
The pu of this report is to analyze the investment 
strategies of US oil companies and the depth of their present and 
future investments in nonpetroleum energy sources. For purposes of 
this study, the nonpetroleum energy sources to be discussed are coal, 
uranium/nuclear, synthetics from coal, oil shale, geothermal, and 
solar. To gather necessary subjective data, the authors interviewed 
the managements of more than forty companies, the majority of 
which are directly involved in the production of various forms of 
energy. Others are substantial energy users. Interviews were also 
held with various federal and state regulatory agencies, with federal 
legislative groups, and with representatives of industry associations. 
ese interviews were not intended to be a survey; their purpose 
was rather to explore the perceptions of petroleum company man- 
agements concerning nonpetroleum energy sources and the reasons 
for their company’s participation, or lack of participation, in the 
development of these resources. Quantitative data came from reports 
prepared by federal investigative and regulatory agencies, from 
testimony given before investigative and regulatory bodies, from 
ee blic company reports (annual reports, quarterly reports, 10-K’s, 8- 
's, registration statements, press releases, etc.), from industry, re- 
search and investment organizations, from universities, and from a 
variety of publications. 


14805 (DOE/EIA/8556—2) Analysis of petroleum company in- 
vestments in nonpetroleum energy sources. Book II. Appendices. 
Ryan, P. Jr.; Ryan, T.C. (Ryan (Paul), Houston, TX (USA)). 12 Dec 
a Contract EM-77-C-01-8556. 161p. Dep. NTIS, PC A08/MF 
AOl. 

Financial data from the analysis of investment strategies of 
US oil companies and the depth of their present and future invest- 
ments in nonpetroleum energy sources are tabulated in these appen- 
dices. The nonpetroleum energy sources included in the study are: 
coal, oil shale, geothermal, and solar. 


14806 (DOE/ERA—0051-3) Analysis of refiners’ No. 2 distil- 
late costs and revenues: July 1979-October 1979. (Department of 
Energy, Washington, DC (USA). Economic Regulatory Administra- 
tion). Feb 1980. 132p. Dep. NTIS, PC A07/MF AO1. 
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The Department of Energy (DOE) and its predecessor agen- 
cies have been reviewing and analyzing No. 2 distillate prices since 
distillates were deregulated on July 1, 1976. In late 1978, the Office 
of Fuels Regulation, now the Office of Petroleum Operations 
(OPO), of the Economic Regulatory Administration undertook a 
detailed study to calculate costs and revenues of nine leading heating 
oil refiners in the period since deregulation. The results of that study 
were contained in a report published in March 1979, Analysis of 
Refiners’ No. 2 Distillate Costs and Revenues: July 1976-December 
1978. In September 1979 OPO updated the March study with an 
update through June 1979. This report, entitled Analysis of Refiners’ 
No. 2 Distillate Costs and Revenues: July 1976-June 1979 covered 
the period from deregulation through the latest month for which 
cost and revenue data were available (June 30, 1979). A public 
hearing was held on September 26, 1979, in Washington, DC during 
which the study methodology and report findings were considered. 
This report further updates the September 1979 study and takes into 
consideration several suggestions provided at the hearing for addi- 
tional analyses. 


14807 (NP—24324) Impact of Mexican oil on the world oil 
market. Creasey, J.D.; Langston, V.C. (Texas Univ., Austin (USA). 
Center for Energy Studies). Oct 1979. 89p. Dep. NTIS, PC A05/MF 
AOl. 


In recent years, since the quadrupling of oil prices in 1973- 
1974, much of the world’s attention has been focused on the avail- 
ability of petroleum resources, the price of those resources, and the 
viability of the Organization of Petroleum Exporting Countries 
(OPEC), whose unilateral actions have so drastically affected the 
prices. Mexico has now surged to the forefront of these issues. It is 
the intent of this report to weigh the impacts of Mexico’s new role as 
a major supplier of petroleum resources on OPEC in particular and 
world energy markets in general over the next 20 years. 


14808 (PB—297722) Alaska OCS socioeconomic studies pro- 
gram. Technical report number 34. Northern Gulf of Alaska petroleum 
development scenarios: economic and demographic impacts. Final 
report. (Peat, Marwick, Mitchell and Co., Anchorage, AK (USA); 
Alaska Univ., Anchorage (USA). Inst. of Social and Economic 
Research). Jun 1979. Contract DI-AA550-CT6-61. 367p. NTIS, PC 
A16/MF AOl1. 

This report contains an analysis of the historic growth of the 
Alaskan economy. It describes not only the change in the magnitude 
of growth but also the structural change experienced between 1965 
and 1976. The report also uses a model of the Alaskan economy, 
developed in the Man in the Arctic Program by the Institute of 
Social and Economic Research, to project the economic, fiscal, and 
population effects of three alternative OCS scenarios. The impacts of 
each of these scenarios are described in terms of the change in 
aggregate indicators, the structure of the economy, and the impact 
on the state’s fiscal position. 


WASTE MANAGEMENT 


14809 Waste oil recovery unit. Honour, D. (to The British 
Petroleum Company Ltd.). US Patent 4,170,551. 9 Oct 1979. Priority 
date 18 Nov 1976, United Kingdom of Great Britain and Northern 
Ireland (UK), 4p. 

Waste oil on board ship is disposed of usefully by burning in 
the ship's steam raising boiler. Apparatus for rendering the waste oil 
burnable comprises a tank with waste oil and fuel oil and fuel oil 
inlets, a tank heater, a drain pipe and filter for separated water, an 
agitator, an external pipe and pump and pump for recirculation of 
waste oil and fuel oil through the turn and a bleed off pipe from the 
external pipe to the ship's boiler fuel supply line. Other liquid or 
finely powdered organic waste (e.g., kitchen waste) may also be 
disposed of in the system. 8 claims. 


14810 Re-refining used lube oil. Crowley, R.P. (to Phillips Pe- 
troleum Co.). US Patent 4,169,044. 25 Sep 1979. Filed date 28 Sep 
1978. 6p. 

Process for re-refinirg used lubrication oil by contacting the 
used lube oil in a first extraction zone with a light hydrocarbon 
solvent, for example, propane, yieiding a first extract and raffinate. 
The solvent is removed from the first extract to recover desired 
lubrication stock base. The first raffinate is then solvent-extracted, 
using the same solvent to produce a second extract and raffinate. 
The solvent is then removed from this second extract to yield an oil 
which can be further refined for separation of valuable constituents 
or burned as fuel oil. The second raffinate is flashed to remove any 
aes solvent and leave an easily discardable solid residue. 9 
claims. 


14811 Recovering useful oil from wax filter hot washings and 
dumped slurry. Bushnell, J.D. (to Exxon Research and Engineering 
Co.). US Patent 4,169,039. 25 Sep 1979. Filed date 27 Dec 1977. 6p. 


PETROLEUM 1613 


In a DILCHILL, a registered service mark of the Exxon 
Research and Engineering Company, dewaxing process employing 
rotary drum wax filters, the waxy slurry in the filters must be 
periodically dumped and the filters washed with hot solvent to 
remove wax fines which plug the cloth. The dumped slurry contains 
useful oil which can be recovered, with no detriment to the subse- 
quent filter rate, by mixing the dumped slurry with the hot filter 
washings and recycling this mixture back into the DILCHILL 
dewaxing zone at one or more points therein wherein the tempera- 
ture of the recycled mixture is from about 5° to 50°F lower than the 
bulk temperature of the oil in the dewaxing zone and in an amount 
—s rom about 0.02 to 0.4 volumes of recycle per volume of 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14726, 14802, 15788, 16548, 
16652, 16714 


14812 Oil absorbers and method of using them. Akiyama, T. (to 
Ikeda Bussan Co., Ltd.). US Patent 4,172,039. 23 Oct 1979. Priority 
date 14 Mar 1975, Japan, 8p. 

A container has, in an upper part thereof, a body of an 
oleospecific absorbing material, composed mainly of a vegetable 
substance, preferably coir dust, minutely particulated, having an 
abundance of fine pores on the surface thereof, impregnated with 
hydrophobic material to provide a water repellent property and 
advantageously coated with oil permeable and oil-absorptive materi- 
als. This material, in the container, is exposed to mineral oil, floating 
on the ocean or on industrial waste water or the like. The oil 
ultimately drains into the container below the material, and is 
removed therefrom. 


14813 Floating oil skimmer. Morris, D.E. US Patent 4,172,036. 
23 Oct 1979. Priority date 12 Jan 1977, Canada, 6p. 

An apparatus is claimed for removing oil floating on the 
water comprising: floats for floating the apparatus on the water; at 
least one set of rotatable discs comprising a plurality of spaced apart, 
generally parallel, vertically oriented discs having generally collin- 
ear centers. The sets of discs are mounted on the floats so that the 
discs are partly submerged when the apparatus is floating on the 
water. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 15923, 16703, 16704, 16706, 
16707, 16708, 16709, 16716 


14814 (NP—24330) Pricing and crude oil self-sufficiency. (On- 
tario Ministry of Energy, Toronto (Canada)). Nov 1979. 17p. Dep. 
NTIS (US Sales Only), PC A02/MF A0O1. 

How Canada should go about achieving crude oil self-suffi- 
ciency and who should develop Canada’s petroleum resources are 
discussed. The degree of urgency and the level of commitment 
required by government, industry, and consumers are evaluated. 
What the price should be of Canadian crude oil and who should 
establish this price are also discussed. The economic aspects of 
investment, return, and taxation are also included. (DC) 


14815 (PB—294075) Oil and gas royalty collections--serious fi- 
nancial management problems need congressional attention. Report to 
the congress. (General Accounting Office, Washington, DC (USA). 
Financial and General Management Studies, Div.). 13 Apr 1979. 71p. 
NTIS, PC A04/MF AO!. 

This report discusses serious financial management problems 
with the system used to collect royalties from entrepreneurs for oil 
and gas removed from Federal and Indian lands. 


TRANSPORT, PIPELINES, AND HANDLING 


14816 (ORNL/TM—7154) Comparison of operational energy 
intensities and consumption of pipelines versus coastal tankers: US 
Gulf coast to northeast coast routes. Hooker, J.; Rose, A.B.; Bertram, 
K.M. (Oak Ridge National Lab., TN (USA); Argonne National 
Lab., IL (USA)). Jan 1980. Contract W-7405-ENG-26;W-31-109- 
ENG-38. 53p. (ANL/CNS-TM—6). Dep. NTIS, PC A04/MF AOl1. 

This report is a comparative analysis of operational energy 
intensities and consumption for pipeline shipments versus coastal 
tanker and tanker-barge movements of light petroleum products 
from the US Gulf Coast to US East Coast Mid-Atlantic states. It has 
been prepared for the Office of Transportation Programs of the US 
Department of Energy (DOE) as part of a project designed to 
develop energy conservation strategies in the areas of modal shifts 
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and energy materials transport. It also answers an expressed interest 
of DOE's Office of Competition as to whether energy penalties are 
being paid in this region by the shipment of this oil by tanker rather 
than pipeline. Detailed estimates are made of the 1977 energy 
intensities (EIs) for tankers and the two major pipelines serving these 
routes; these are the Colonial pipeline (from Houston) and the 
Plantation pipeline (from Baton Rouge). Estimates of potential oper- 
ational energy savings gained from diverting these shipments from 
tankers to pipelines are figured from these Els plus 1977 tanker 
short-ton volumes for these products. Also estimated for these 
diversions are additional savings of petroleum available through 
shifts from the fuel oil used to power tankers, to the other energy 
sources used by pipelines (e.g., coal, which is burned by the utilities 
serving them). Table 1 indicates that these tanker volumes have been 
large and steady as a whole; however, individual origin ports have 
had substantial variations since the 1973 Arab oil embargo. Indirect 
energy requirements of the two modes are not included in this 
analysis because the methodology for calculating them is still an 
unresolved research area (e.g., diagreements exist as to how much 
supporting-infrastructure energy usage should be included for a 
mode). 


PROPERTIES 


14817 (N—79-21217) Dependence of the pour point of diesel 
fuels on the properties of the initial components. Ostashov, V.M.; 
Bobrovskiy, S.A. Apr 1979. Translated from Zavisimost, Report 
Number 87, pp124-126 (1971). 8p. NTIS, PC A02/MF AOI. 

An analytical expression is obtained for the dependence of the 
pour point of diesel fuels on the pour point and weight relationship 
of the initial components. For determining the pour point of a 
multicomponent fuel mixture, it is assumed that the mixture of two 
components has the pour point of a separate equivalent component, 
then calculating the pour point of this equivalent component mixed 
with a third component, etc. 


STORAGE 
REFER ALSO TO CITATION(S) 16218 


14818 (DOE/RA—0047) Strategic Petroleum Reserve annual 
report. (Department of Energy, Washington, DC (USA). Assistant 
Secretary for Resource Applications). 16 Feb 1980. 86p. Dep. NTIS, 
PC A05/MF AO1. 

Progress on implementing the Strategic Petroleum Reserve 
(SPR) program is reported. The volume of crude oil in storage 
through 1979 is 91.7 million barrels, the average cost of which was 
$14.00 per barrel. Phase I facilities development is described. The 
total reserve storage capacity is 226 million barrels and will be 
increased to 248 million barrels by the time phase I is complet. Phase 
II construction goods are described. Changes in the world crude 
market has forced changes in realistic goals for 1979. Development 
of improved geotechnical capability for the SPR by interagency, 
laboratory and contractor support is discussed. The cost control and 
program management was improved and management disciplines 
were emphasized in 1979. The Distribution Plan for the SPR utiliz- 
ing methods of allocation or competitive sale are described. DOE 
seeks to minimize the effects of SPR purchases on world oil prices 
and on the availability of supplies for domestic consumption. 


14819 (SAND—79-1414) Analysis of West Hackberry interim 
withdrawal system. Goin, K.L.; Linn, J.K.; Lyle, W.D. Jr. (Sandia 
Labs., Albuquerque, NM (USA)). Jan 1980. Contract EY-76-C-04- 
0789. 18p. Dep. NTIS, PC A02/MF AO1. 

An analysis of the West Hackberry interim withdrawal 
system has been conducted to determine if the interim raw water 
system and the ESR portion of the site were capable of meeting the 
200 MBPD peak and 125 MBPD sustained interim withdrawal 
criteria. Results indicate that this withdrawal criteria can be met 
subject to correction of some discrepancies in the valve schedule. 


14820 (SAND—80-0189) Napoleonville cavern usability in the 
SPR: a preliminary geotechnical assessment. Tillerson, J.R.; Gubbels, 
M.H. (Sandia Labs., Albuquerque, NM (USA)). Jan 1980. Contract 
EY-76-C-04-0789. 49p. Dep. NTIS, PC A03/MF AO1. 

One conclusion drawn from this preliminary analysis is that 
the web between the Georgia-Pacific cavern and Clifton cavern # 1 
at Napoleonville should be stable if the pressure integrity of each 
cavern is maintained and the pillar width is not less than 100’, but 
some spallation may occur if the pressure head cannot be maintained. 
The second conclusion drawn is that the creep closure of cavern # 6 
at Napoleonville is not significantly different from that anticipated in 
cavern number 6 at West Hackberry. The primary recommendation 
which results from this evaluation is that prior to site acceptance a 
thorough program of field and laboratory investigations should be 
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designed and conducted to assure cavern integrity and usability. In 
addition, the test procedures and results from the recertification tests 
on West Hack cavern # 6 should be carefully reviewed to aid 
in the evaluation of the Napoleonville caverns. 


COMBUSTION 


REFER ALSO TO CITATION(S) 14740, 14750, 14751, 14753 


NATURAL GAS 


REFER ALSO TO CITATION(S) 14618, 14619, 14760 


RESERVES 


14821 (GRI—79/0010) Unconventional gas sources: character- 
ization and assessment. Final report for 1979. (Bechtel National, Inc., 


San Francisco, CA (USA)). Oct 1979. 180p. NTIS, PC A09/MF 
AOl. 


This report presents the results of a resource assessment for 
each of the major unconventional natural gas resources: coalbed 
methane, geopressured methane, eastern gas shales, and western gas 
sands. A suitable conservative quantity for the gas in place for 
further evaluation was recommended as follows: coalbed methane, 
300 Tcf; geopressured methane, 5700 Tcf; eastern gas shales, 300 
Tcf; and western gas sands, 400 Tcf. 


GEOLOGY AND EXPLORATION 


14822 (MLM—2690(OP)) Characterization and assessment of 
the gas potential in the eastern interior basins: norhwestern Appala- 
chian Basin. Zielinski, R.E.; Dixon, J.A.; Nance, S.W.; Mclver, 
R.D.; Hunt, A.E. (Mound Facility, Miamisburg, OH (USA); Geo- 
chem Research, Inc., Houston, TX (USA); Department of Energy, 
Morgantown, WV (USA). Morgantown Energy Technology 
Center). 1980. Contract EY-76-C-04-0053. 15p. (CONF-800204—6). 
Dep. NTIS, PC A02/MF AOl1. 

From Energy-sources technology conference; New Orleans, 
LA, USA (3 Feb 1980). 

The assessment and characterization of Upper Devonian 
shales of the Illinois and Appalachian Basin is being used to acceler- 
ate the exploitation of this unconventional source of natural gas by: 
determining total and recoverable reserves, identifying key source 
and reservoir rock parameters, and selecting basin regions with high 
producing potential. Analysis of pressure-cores recovered from two, 
EGSP wells suggests that the current estimates of total gas reserves 
[> 500 trillion cubic feet (TCF), 14 x 10'*m‘] are conservative. The 
impermeable nature of the rocks in the Upper Devonian interval 
results in source rocks which are also reservoir rocks. The total and 
potential gas content of these rocks is primarly dependent on the 
organic carbon content, thermal maturation, and organic matter 
type. The high potential source rocks of the western Appalachian 
Basin have gas contents similar to the more mature but lower 
potential source rocks to the east. Similarity in gas content makes the 
shallower, western shales a preferential exploration target. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 14737, 14773, 14774, 14777, 
15554, 16302 


14823 (GRI—78/0001) Overview of research and development 

activities in unconventional natural gas recovery. (Booz-Allen Ap- 
lied Research, Inc., Chicago, IL (USA)). Aug 1978. 4lp. Dep. 
TIS, PC A03/MF AO1. 

This overview covers industry and government research ac- 
tivities in the four areas of unconventional gas: western tight sands, 
Devonian shale, coal seams which contain methane, and geopressur- 
ized aquifers which contain dissolved methane. Major concentra- 
tions of activity are identified, as well as areas which thus far have 
attracted little attention. 


14824 (SAND—79-2157C) Use of glow discharge techniques to 
improve the environmental resistance and lubricity of elastomers for 
use in deep sour gas wells. Arnold, C. Jr.; Bieg, K.W. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 4p. 
(CONF-800303—7). Dep. NTIS, PC A02/MF AO1. 





MAY 31, 1980 


From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

An a age ape ag elastomer treated with TFE and 
argon, separately, in a glow discharge exhibited improved environ- 
mental resistance to sour gas and steam at 275°C at ambient pres- 
sures. Enhanced lubricity and wear of Buna N O-rings was achieved 
with glow discharge polymerized TFE. In this case, a polymeric 
fluorocarbon coating was deposited on the surface of the rubber. 


14825 Floating island for ex or processing gas. Poeppel, 
F.O. (to Preussag AG). US Patent 4,168,673. 25 Sep 1979. Priority 
date 26 Jan 1976, German, Federal Republic of (F.R. Germany), 6p. 

The described floating island for the extraction of from 
the sea a plurality of buoyancy units positioned on a base plate with 
columns extending upward therefrom at a height approximately the 
wave height expected. A platform containing gas liquefaction appa- 
ratus is positioned on the top of the columns. The buoyancy units are 
selected so that when the island is free floating, the columns project 
more than half way from the water. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 15675, 15922 


14826 Ethylene production with utilization of LNG refrigeration. 
Baker, C.R.; Cheung, H. (to Union Carbide Corp.). US Patent 
4,121,917. 24 Oct 1978. vp. 

Union Carbide Corp. suggests using the cold energy available 
in LNG as a source of refrigeration in an ethylene plant of the type 
featuring a front-end depropanizer and a forecooling recovery sec- 
tion. The forecoolig section operates at lower than conventional 
temperature and pressure levels, the final separation section at con- 
ventional operating conditions. LNG is heat-exchanged with the 
recovered depropanizer-column overhead gas in the forecooling 
section and with overhead of the demethanizer and C, splitter 
columns to condense the reflux, closely matching the cooling curve 
of the ethylene plant with the LNG warming curve for a highly 
efficient utilization of the LNG refrigeration. 


HEALTH AND SAFETY 


14827 (GRI—78/0019) Development of new gas odorants. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). Dec 1978. Contract GRI 
5010-352-0047. 65p. Dep. NTIS, PC A04/MF AOI. 

The main objective of the program was the development of 
new odorants for natural gas which would be more resistant to 
adsorption by soils and to pipeline fading. It was understood that any 
new odorant developed should exhibit warning characteristics simi- 
lar to or better than those currently used. While last year’s work was 
concerned primarily with adsorption, this year’s effort was directed 
toward the oxidation and pipeline fading of odorants. A test was 
developed which simulated pipeline fading and allowed the relative 
stability of existing and candidate odorants, to be measured. Seven 
odorants (six of which were tertiary mercaptans) were evaluated for 
stability, using the simulated pipeline fading test. Dimethyl sulfide, 
tetrahydrothiophene, and the butyl mercaptan isomers were also 
examined. These compounds in order of decreasing pipeline stability 
are: dimethy! sulfide, tetrahydrothiophene, 3-methyl-3-pentanethiol, 
2,3-dimethyl-2-butanethiol, 2,2-dimethyl-3-butanethiol, 2-methyl-2- 
pentanethiol, 2-methyl-2-butanethiol, tertiary butyl mercaptan, 1- 
methylcyclopentanethiol, 1-methylcyclobutanethiol, isobutyl mer- 
captan, 2-buty! mercaptan, and n-butyl mercaptan. 


14828 (PNL—3300(Pt.2), pp 153) Assessment of environmental 
and safety aspects for the enhanced recovery of gas from unconven- 
tional sources. Riedel, E.F.; Brenchley, D.L.; Mellinger, P.J.; Eth- 
ridge, L.J. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Efforts during FY 1979 were focused on tight western sands 
and methane associated with coal seams. We the environ- 
mental, health and safety problems of the commercialization of 
obtaining natural gas from these unconventional sources. We found 
environmental, health and safety problems to be minimal. The major 
environmental concerns are road construction, well pad construc- 
tion, drilling pits and diesel engine exhaust. The most serious occu- 
pational safety problems are noise (in excess of 100 dBa at 4.5 m) and 
accidents from use of heavy equipment. 


14829 (PNL—3300(Pt.5), pp 27-28) Liquefied natural gas (LNG) 
safety studies. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 
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The objectives of this project are (1) to conduct research and 
development in _—_ areas of the Department of Energy (DOE) 
Integrated Lique Natural Gas (LNG) Safety and Environmental 
Control Program and (2) to provide assistance to the DOE Environ- 
mental Control Technology Division in planning and technical sur- 
veillance of the program. Scoping assessments in the release preven- 
tion and control task were completed. The model comparison and 
evaluation task progressed in the areas of analysis procedure devel- 
opment and selection of test cases. Literature surveillance and the 
development of an LNG library continued. In addition, assistance 
was provided in the preparation of the DOE Liquefied Gaseous 
Fuels Program Status Report and in the planning of the Ammonia 
Safety and Environmental Control Assessment Program. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 14768, 14831, 15924, 16046 


14830 (GRI—78/0005) Evaluation of natural gas supply/demand 
models. Final for 1979. (Booz, Allen and Hamilton, Inc., 
Bethesda, MD (USA)). Dec 1979. 187p. NTIS, PC AO09/MF AOI. 

The study included an initial identification and screening of 
numerous natural gas supply, demand, and integrating models. After 
personal interviews with the model developers and selected users, 
and a review of existing documentation, a detailed analysis of 17 
models was performed. The model reviews were summarized in a 
brief chapter and sent to thee model developers for review and 
comment. In addition to th model reports, recommendations were 
developed for GRI’s programs in this arcu. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 14726, 14828 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 15923, 15924 


14831 (EPRI-EA—1215(Vol.1)) Evaluating energy and capacity 
: the 1976-77 natural gas shortage. Final report. Mosbaek, J. 
(Faucett (Jack) Associates, Inc., Chevy Chase, MD (USA)). Nov 
1979. 149p. Dep. NTIS, PC A07/MF AO. 
This report provides (1) a methodology for estimating short- 
age costs and (2) an estimate of the shortage cost for the 1976-77 
winter shortfall in natural gas supply. The methodology shows how 
to develop a comprehensive estimate of the willingness-to-pay to 
avoid shortages - the producers’ plus employees’ plus consumers’ 
plus the general public's willingness-to-pay to avoid the losses result- 
ing from shortages. The 1976-77 experience indicates that total costs 
per million Btu's of shortage (i.e., the cost for every Mcf of curtail- 
ment to users who are not normally curtailed) are $54 for capacity 
and $5 for energy shortages. 


TRANSPORT, PIPELINES, AND HANDLING 


14832 (NTIS/PS—79/0755) Natural gas: marine transportation 
(a bibliography with abstracts). Report for 1964-June 1979. Haber- 
com, G.E. Jr. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1979. 144p. NTIS PCNO1/MF N01. 

Abstracts are presented of studies on various aspects of 
marine transportation of liquefied natural gas. This includes reports 
on forecasts, cargo tank design, terminal facilities, spills, safety 
aspects, special tanker design, and handling equipment. (This updat- 
ed bibliography contains 135 abstracts, 32 of which are new entries 
to the previous edition.) 


14833 (PB—295941) Custody transfer systems for LNG-ships: 
tank survey techniques and sounding tables. Jackson, R.H.F.; Collier, 
R.S.; Haber, S.; Tryon, P.V. (National Bureau of Standards, Wash- 
ington, DC (USA). Applied Mathematics Div.). May 1979. 84p. 
NTIS, PC A05/MF AOl. 

Static measurements of liquefied natural gas (LNG) for custo- 
dy transfer purposes require an accurate and precise knowledge of 
the container volume and the volume-height relationship. The ex- 
tremely low temperatures of LNG (less than 150K) preclude in situ 
surveys; however, the increasing value of the cargo requires more 
precise and accurate measurements than previously used for bulk 
marine cargoes. A description and assessment of the application of 
photogrammetric techniques to the ambient temperature survey of a 
35-meter diameter spherical aluminum container are presented. 
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Sample sounding tables (height-volume) are calculated, and an esti- 
mate of error is given. 


14834 Method of producing a barrier in a thermally insulated 
container, Collins, M.H.; Le Hardy Guiton, J.D. (to Shell Interna- 
tionale Research Maatschappij B.V.). US Patent 4,120,418. 17 Oct 


1978. vp. 

Phe Netherlands’ Shell Internationale Research Maatschappij 
B.V. has developed an essentially pinhole-free barrier for LNG 
storage/transport tanks. The barrier consists of layers of an expoxy- 
resin formulation and a glass-fiber material, applied in a special 
sequence to produce a barrier of superior quality. 


COMBUSTION 
REFER ALSO TO CITATION(S) 16340 


14835 (SAND—79-8288) Laser spark ignition and extinction of 
a methane-air diffusion flame. Schmieder, R.W. (Sandia Labs., Liver- 
more, CA (USA)). Jan 1980. Contract EY-76-C-04-0789. 22p. Dep. 
NTIS, PC A02/MF AOl1. 

Laser sparks have been used to ignite and extinguish a meth- 
ane/air diffusion flame. Simple shock models of strong explosions 
and convective transport appear capable of accounting for the 
probabilities of ignition and extinction as a function of the position of 
the spark. 


STORAGE 


REFER ALSO TO CITATION(S) 14834 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 14618, 14619 


14836 (LBL—8619, pp 245-271) Oil shale research. 1978. 

In Energy & Environment Division annual report, 1978. 

Thirteen research summaries on oil shale included here are: 
Strategies for the Abandonment of In Situ Oil Shale Reports, P. 
Persoff et al.; Leaching of Organics from In Situ Spent Shale, W.G. 
Hall et al.; Geochemical Studies of an Oil Shale Deposit, B. Bran- 
stetter et al.; Partitioning of Major, Minor, and Trace Elements 
During In Situ Oil Shale Retorting, J.P. Fox et al.; Mobilization of 
Volatile Trace Elements During In Situ Oil Shale Retorting, A.T. 
Hodgson and D.C. Girvin; On-Line Measurement of Mercury in Oil 
Shale Offgas Using Zeeman Atomic Absorption Spectroscopy, D.C. 
Girvin and T. Hadeishi; The Biological Treatment of Oil Shale 
Process Waters, J.P. Fox et al.; Spent Shale as an Adsorbent for 
Organics, D.E. Jackson et al.; Effect of Retort Water on Attached 
Microorganisms, P.P. Russell et al.; Potential Toxicants from In Situ 
Oil Shale Processing, M.J. Kland and J.P. Fox; Intercomparison 
Studies of Oil Shale Materials, J.P. Fox et al.; Advances in Soft X- 
Ray Fluorescence Spectrometry for Oil Shale Analyses, S. Flexser 
et al.; Methods for the Measurement and Analysis of Dissolved 
Gases in Complex Aqueous Mixtures, S.P. Lubic and A.S. Newton. 


RESERVES AND EXPLORATION 


14837 (DOE/IA—0009-2, pp 84-85) Miscellaneous sources of 
energy. Miller, R.L. Aug 1979. 

In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1. 

As far as is known, there are not any reports of oil shale 
deposits in Peru, but with considerable sections of the country still 
very little known geologically, oil shale deposits may exist. Also, no 
known deposits of tar sands exist in Peru. The potential for the 
development of OTEC in Peru does not seem to be viable. A 
differential greater than 20°C is considered to be possibly favorable 
from a temperature standpoint for energy from this source, and the 
waters around Peru have a differential of less than 15°C. (MCW) 


14838 (LETC/RI—79/2) Oil shale resources of the Naval Oil 
Shale Reserve No. 1, Colorado. Smith, J.W.; Beard, T.N.; Trudell, 
L.G. (Department of Energy, Laramie, WY (USA). Laramie Energy 
Technology Center). Jun 1979. 67p. Dep. NTIS, PC A04/MF AO1. 

The resource of potential oil represented by Green River 
Formation oil shale on Naval Oil Shale Reserve No. 1 (NOSR No. 
1) in the southeast corner of Colorado’s Piceance Creek Basin is 
evaluated in detail. NOSR No. | is the site of intensive long-term oil- 
shale development studies and is the source of innumerable oil-shale 


ERA VOL. 5, NO. 10 


samples for all manner of testing. A brief history of these studies is 
presented. This oil-shale resource is defined from oil-yield assay data 
on 33 cores plotted as histograms and correlated into cross sections. 
Contour maps of thickness, richness and oil resource in place are 
presented for the Mahogany Zone, the rich zone in the Mahogany 
zone, and for 2 units beneath and 5 units above the Mahogany zone. 
Total oil shale resource on NOSR No. 1 is 20.4 billion barrels of 
which 17.4 billion barrels are particularly suitable for development 
by vertical modified in-place processes. A previously unknown 
Mahogany zone outcrop providing much additional development 
access is described. Now under sole control of the US Department 
of Energy (DOE), NOSR No. | offers DOE a unique site for oil 
shale testing and development. 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 14822 


DRILLING, FRACTURING, AND MINING 


(PB—297605) Prototype underground demonstration mine 
in oil shale its. Open file report (final), July 1976-February 1979. 
Raymond, H.D.; Skelly, W.A.; Hoe, H.L. (Cleveland-Cliffs Iron 
Co., Rifle, CO (USA). Western Div.). Mar 1979. Contract J0265020. 
227p. NTIS, PC All/MF AOl. 

This report contains a summary of designs, specifications, 
costs, and schedules developed for a prototype oil-shale demonstra- 
tion mining program to be undertaken at the Horse Draw site in the 
Piceance Creek Basin, Rio Blanco County, Colo. The objective of 
the program is to assess the feasibility of extracting oil shale and 
associated saline minerals from deep, rich oil shale zones that occur 
within the central portion of the basin. Four mining systems were 
specified for demonstration. These include (1) chamber and pillar 
mining with backfill, (2) sublevel stoping with backfill, (3) sublevel 
stoping with full subsidence, and (4) block caving. The report also 
contains a detailed breakdown of projected capital and operating 
costs for the program. 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 14620 


14840 Numerical solutions of chemically reacting flows in porous 
media, Chin, R.C.Y.; Braun, R.L. (University California, Lawrence 
Livermore Laboratory, Livermore, California 94550). W-7405- 
ENG-48. J. Comput. Phys.; 34: No. 1, 74-93(Jan 1980). 

We discuss the computational aspects of a porous flow past a 
reacting solid undergoing pyrolysis. We present governing equations 
and develop an accurate numerical method for their solution. The 
algorithm accurately calculates the rapidly varying component and 
uses a fixed step size commensurate with the smoothly varying 
component of the solution. The resulting nonlinear equation is 
solved with Newton's method; the linear system is solved using a 
discrete analog of the invariant-imbedding method for second-order, 
linear, two-point boundary-value problems. We also develop a crite- 
rion for truncating the computational domain to minimize the calcu- 
lational effort, and we present some typical calculations showing 
that the scheme is accurate and efficient. 


IN SITU METHODS, TRUE AND MODIFIED 


14841 (FE—2346-53) Energy from in situ processing of antrim 
oil shale. Quarterly technical progress report, July-September 1979. 
Washington, L.J. Jr. (Dow Chemical Co., Midland, MI (USA). 
Process Development Dept.). 19 Oct 1979. Contract EX-76-C-01- 
2346. 32p. (DOW/SRPR—S3). Dep. NTIS, PC A03/MF AO1. 
Several logging, permeability and well communication tests 
were completed on wells in the 100 and 300 series. These included 
air permeability, spinner surveys, the use of Sandia’s downhole 
television system and Sandia's tracer gas studies using **Kr. Both 
regions were found to have far greater permeability than was present 
in the first extraction trial on the existing Dow site. Because the 
interwell communication was somewhat better and because it ap- 
ared somewhat easier to keep the system dewatered, the explosive- 
y fractured — including Wells # 301, 305 and 306 was chosen 
to be the site for the next extraction trial. All preparations for this 
trial were completed. Approval to proceed was received from the 
Department of Energy and the trial will begin as soon as the 
personnel required to operate the downhole ignition service can be 
made available. The target date for beginning operations is now 
October 12, 1979. 


14842 (SAN—1848-T3(Vol.1)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: technical feasibility demonstration 
unit. Volume 1. Summary operating cost estimate and capital cost 
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estimate. (Parsons (Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. 
Contract ET-78-C-03-1848. 89p. Dep. NTIS, PC AO5S/MF AOl. 

This volume presents 4 definitive capital cost and operating 
cost estimate for a nominal 2500-bbi/d technical feasibility demon- 
stration unit for the treatment of shale oil. The estimate includes 
both mine and processing plant costs. Geology, hydrology, mine, 
process systems, water management, and general facilities are dis- 
cussed. (DLC) 


14843 a i ge 2)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, : technical feasibility demonstration 
unit. Volume 2. Seaet ont eniaat haitis t baa ae (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C-03-1848. 305p. Dep. NTIS, PC A14/MF AO1. 

These areas include the following mine items: equipment, 
temporary gas shaft, air level, intermediate levels, production level, 
retort module A-1, and process/products recovery system. (DLC) 


14844 (SAN—1848-T3(Vol.3)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: technical feasibility demonstration 
unit. Volume 3. Capital cost estimate, Areas 27, 29, and 34. (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C-03-1848. 352p. Dep. NTIS, PC A16/MF AO1. 

Portions of document are illegible. 

These areas of the 2500-bbl/day design are mine dewatering, 
mine general facilities, and surface water facilities. (DLC) 


14845 (SAN—1848-T3(Vol.4)) Modified in situ oil shale 
ess, Occidental Oil Shale, Inc.: technical feasibility demonstration 
unit. Volume 4. Capital cost estimate, Area 36, Part 1. (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C-03-1848. 366p. Dep. NTIS, PC A16/MF AOl1. 

This volume covers surface process facilities of the 2500-bbl/ 
d unit: packaged plants, hoists, columns, vessels, heat exchangers, 
furnaces, pumps, boilers, compressors/blowers, storage tanks, sepa- 
ration equipment, agitators, transfer/rolling stock, concrete work 
and piling, and pipes, valves, and fittings. (DLC) 


14846 (SAN—1848-T3(Vol.5)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: technical feasibility demonstration 
unit. Volume 5. Capital cost estimate, Area 36, Part 2. (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C-03-1848. 181p. Dep. NTIS, PC A09/MF A0O1. 

This volume for the 2500-bbI/d capacity design covers the 
cost of structural steel, instruments and controls, printing, electrical 


ore insulation, buildings, various pipes and lines, and ducts. 
) 


14847 (SAN—1848-T3(Vol.6)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: technical feasibility demonstration 
unit. Volume 6. Capital cost estimate, Area 43. (Parsons (Ralph M.) 
Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 
336p. Dep. NTIS, PC A15/MF AOl. 

This volume covers the capital costs of the following surface 
facilities and work of the 2500-bbI/d capacity design: emergency 
generators, packaged plants, hoists, vessels, exchangers, pumps, boil- 
ers, cooling towers, compressors, tanks, separation equipment, con- 
crete work and piling, piping, structural steel, instruments and con- 
trols, painting, electrical equipment, insulation, roads, buildings, 
drains, site preparation, and other civil work. (DLC) 


14848 (SAN—1848-T3(Vol.7)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: technical feasibility demonstration 
unit. Volume 7. Operating cost estimate. (Parsons (Ralph M.) Co., 
Pasadena, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 83p. 
Dep. NTIS, PC A0S/MF AOl1. 

This volume presents the backup calculations used to derive 
an annual operating cost. The backup calculations cover under- 
ground, process, and surface non-process aspects. (DLC) 


14849 (SAN—1848-T3(Vol.8)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: technical and commercial feasibility 
demonstration units. Volume 8. Drawings. (Parsons (Ralph M.) Co., 
Pasadena, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 363p. 
Dep. NTIS, PC A16/MF AOl1. 

The drawings in this volume represent the design of the 5000- 
bbl/d CFDU and the 2500-bbI/d TFDU at the time that the defini- 
tive estimates were completed. (DLC) 


14850 (SAN—1848-T4(Vol.2)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: 50,000 BPD commercial plant. Volume 
2. Capital cost estimate details, w nd facilities. (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C-03-1848. 297p. Dep. NTIS, PC A13/MF AO1. 

This volume covers the following mine facilities: production 
shaft, service shaft, gas shaft, ventilation/escape shaft, air level, 
intermediate level, production level, gas level, retorts, dewatering, 
ventilation intake and exhaust shafts, products recovery system, 
general facilities, and mine equipment. (DLC) 
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14851 apne a tlle ne Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: 50,000 BPD commercial plant. Volume 
3. ig tom cost estimate details, surface facilities. (Parsons (Ralph M.) 
, Pasadena, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 
s80p. a PC A21/MF AOl. 
volume covers the following surface facilities: process 
gas system, process steam system, process luct recovery, raw 
shale disposal, mine support facilities, equipment-mine sup- 
port, fuel/service station, support facilities, utilities, sitework, and 
water facilities. (DLC) 


14852 (SAN—1848-T4(Vol.4)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: 50,000 BPD commercial plant. Volume 
4. Operating cost estimate details. (Parsons (Ralph M.) Co., Pasade- 
na, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 318p. Dep. 
NTIS, PC Al4/MF AO1. 

The cost details in this volume covers: cost under- 
ground for year 1, 2, and 3; process operating cost ‘on materi- 
als, labor); and surface nonprocess operating costs (maintenance, 
labor, equipment, fuel, electric power). (DLC) 


14853 barge ne egy 1)) Modified in situ oil shale proc- 
Oil Shale, Inc.: commercial demonstration 


ess, Occidental 

unit. Volume 1. Summary operating cost estimate and capital cost 
estimate. (Parsons (Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. 
Contract ET-78-C-03-1848. 99p. NTIS, PC AOS/MF AOl1. 

This volume presents a definitive capital cost and operating 
cost estimate for a nominal 5000-bbi/d commercial feasibility demon- 
stration unit for the treatment of shale oil. The estimate includes 
both mine and processing plant costs. (DLC) 


14854 (SAN—1848-T5(Vol.2)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: commercial demonstration 


C-03-1848. 332p. Dep. NTIS, PC A15/MF AOI. 
These mine areas include mine equipmen' 


A-2, and process/products recovery system. (DLC 
14855 (SAN—1848-TS(Vol.3)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: commercial demonstration 
unit. Volume 3. cost estimate, Areas 27, 29, and 34. (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C03, <~ 362p. Dep. NTIS, PC A16/MF AO1. 
ae te areas are mine dewatering controls), 
mine Pee facilities (vessels, pumps, filters, venti equipment, 
concrete and steel structures, instruments and ae electrical, 
buildings, ducts), and surface water facilities. (DLC) 


14856 (SAN—1848-T5(Vol.4)) Modified in situ oil shale proc- 
Occidental Oil Shale, Inc.: commercial feasibility demonstration 


ess, 

unit. Volume 4, Capital cost estimate, Area 36, Part 1. 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-7 
C-03-1848. 405p. Dep. NTIS, PC A18/MF AOl1. 

This velente covers surface facilities such as packaged plants, 
hoists, columns, vessels, heat exchangers, pumps, boilers, 
compressors and boilers, storage tanks, separation equipment, agita- 
tors and mixers, other major equipment, transfer/rolling stock, con- 
crete work and piling, and pipes, valves, and fittings. (DLC) 


14857 (SAN—1848-TS(Vol.5)) Modified in situ oil shale proc- 
ess, Occidental Oil Shale, Inc.: commercial demonstration 
unit. Volume 5. Capital cost estimate, Area 36, Part 2. (Parsons 
(Ralph M.) Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78- 
C-03-1848. 304p. Dep. NTIS, PC Al4/MF AOl1. 

This volume covers structural steel, instruments and controls, 
painting, electrical, insulation, buildings, and ducts. (DLC) 


14858 carp tg bee 6)) Modified in situ oil shale proc- 

ess, Occidental Oil Shale, Inc.: commercial demonstration 
unit. Volume 6. Capital cost estimate, Area 43. (Parsons Sass ) 
Co., Pasadena, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 
363p. Dep. NTIS, PC Al6/MF A0Ol1. 

Area 43 is the surface utilities including electric power, 
communications, air supply, ancillary emergency power generation, 
fire protection, utility steam distribution, and sewage disposal, all 
north of plant grid north 11,000. (DLC) 


14859 (SAN—1848-T5(Vol.7)) Modified in situ oil shale proc- 
ital Oil Shale, Inc.: commercial demonstration 


unit. Volume 7. cost estimate. (Parsons (Ralph M.) Co., 
Pasadena, CA (USA)). Mar 1979. Contract ET-78-C-03-1848. 13ip. 
Dep. NTIS, PC A07/MF AOl. 

This volume presents the backup calculations used to derive 
an annual operating cost for the CFDU. The calculations cover 
underground, process, and surface nonprocess aspects. (DLC) 


14860 (SAND—79-1998) Preliminary study of the remote sens- 
ing of a modified in situ oil shale retort by electromagnetic methods. 
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Warne, L.K.; Uhl, J.E. (Sandia Labs., Albuquerque, NM (USA)). 
Mar 1980. Contract EY-76-C-04-0789. 97p. Dep. NTIS, PC A0S/MF 
AOl. 

A preliminary study has been conducted to ascertain the 
feasibility of oe a vertical modified in situ oil shale retort 
by high frequency electromagnetic methods. The study is focused on 
determining the distribution of void and particle size after rubbliza- 
tion within the retort zone. The ability to map void fraction distribu- 
tion by this method shows promise; however, oil shale anisotropy 
along with variations in oil shale electrical prepeeees with e, 
moisture content, and mineral content, will somewhat limit the 
accuracy of such a technique. Laboratory measurements of oil shale 
electrical properties indicate that frequencies high enough to observe 
scattering effects are feasible with typical source to receiver separa- 
tion distances. However, computer simulation shows that the scatter- 
ing effects are primarily dependent on void dimensions rather than 
rock sizes. Recommendations are given for future laboratory and 
theoretical studies as well as a field test with existing equipment. 


14861 In situ retorting of oil shale and energy recovery. Berry, 
K.L. (to Standard Oil Co. (Indiana)). US Patent 4,169,506. 2 Oct 
1979. Filed date 15 Jul 1977. 10p. 

Disclosed is a process for the in situ retorting of oil shale and 
energy recovery from generated off gases. An underground retort 
containing rubblized oil shale is subjected to retorting, thereby 
forming shale oil and off gases. The off gases are purified and burned 
in a gas turbine. Commonly this process comprises forming a subter- 
ranean in situ retort containing rubblized oil shale having a void 
yay of about 5 to about 40 percent; passing a retorting gas through 
the in situ retort to effectively retort the oil shale and produce a 
mixture of shale oil and off gases; subjecting the mixture of shale oil 
and off gases to a preliminary separation to remove gross quantities 
of shale oil from the off gases; passing a portion of the off gases to a 
purification zone so as to remove off gas impurities which would be 
detrimental to the environment or the operation of downstream 
equipment; and passing a portion of the purified off gases to a gas 
turbine where said off gases are burned and power is generated. 


14862 Method for determining the position and inclination of a 
flame front during in situ combustion of a rubbled oil shale retort. 
Stoltz, R.A.; Metrailer, A.C. (to Standard Oil Co. (Indiana)). US 
Patent 4,167,213. 11 Sep 1979. Filed date 17 Jul 1978. 10p. 

A passive method is claimed for locating the position and 
inclination of a flame front, within an oil-shale retort of known 
dimensions and location during an in situ combustion of the retort 


involving detecting the sound generated by the flame front, by two 
matched detectors separated by a fixed known distance. The pair of 
matched detectors are —— vertically in a liquid-filled well 
which was drilled essentially parallel to the side wall of the retort. 
The outputs of the two detectors are fed directly to a differential 
amplifier and the resulting difference signal is monitored as a func- 
tion of depth as the pair of detectors are raised and/or lowered in 
the well. The minimum in this signal corresponds to the position of 
the flame front within the retort. Repeated measurements in various 
observation wells establish the inclination of the flame front. 


14863 Determining the locus of a processing zone in an oil shale 
retort by off gas composition. Cha, C.Y. (to Occidental Oil Shale 
Inc.). US Patent 4,166,721. 4 Sep 1979. Filed date 19 Oct 1977. 14p. 

A processing zone advances through a fragmented permeable 
mass of particles containing oil shale in an in situ oil shale retort in a 
subterranean formation containing oil shale. The retort has an efflu- 
ent gas passing therefrom. The effluent gas contains a constituent 
which is formed, by advancement of the processing zone through 
the fragmented mass, from a precursor contained in the formation. 
To determine the locus of the processing zone, formation is assayed 
at selected locations in the retort for content of the precursor before 
processing the selected locations, and effluent gas from the retort is 
monitored for concentration of the selected constituent. For exam- 
ple, kerogen can be the precursor and effluent gas from the retort 
can be monitored for the concentration of methane produced by 
retorting of kerogen in the oil shale. 


SURFACE METHODS 


14864 Device for recovering oil products from oil sands. Gottsch- 
lich, H.; Koch, C.; Kuenstle, K. (to Kraftwerk Union Aktiengesells- 
chaft ). US Patent 4,161,428. 17 Jul 1979. Priority date 6 Oct 1976, 
German, Federal Republic of (F.R. Germany), 6p. 

A system is disclosed for recovering of products from oil 
sands in which superheated steam from a nuclear reactor is mixed 
with water in a chamber under high superatmospheric pressure to 
obtain hot water at a temperature near the boiling point at the 
prevailing pressure. The hot water enters a reaction tube which has 
an input screw conveyor for feeding oil sands into the reaction tube 
in contact with the hot water to effect release of the oil from the 
sands. The outlet of the reaction tube opens into a hydrocyclone into 
which the reaction products of oil and sand and water are dis- 
sharged. A screw conveyor at the bottom of the hydrocyclone 
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discharges separated sand and some water which passes into a 
settling tank to settle the sand and the clarified water is filtered and 
returned to the pressure chamber. The separated oil together with 
some water from the yo bagge flows to an oil separator where 
the oil separates from the water, which latter is also returned to the 
ressure chamber. The oil — be separated into fractions in a 
ractionating column and the column bottoms may be hydrogenated 
and returned to the fractionating column. Better oil recovery from 
the oil sand can be achieved and more efficient operation attained. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 14801, 16855 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 14867 


14865 (COO—5107-2) Predicted costs of environmental controls 
for a commercial oil shale industry. Volume II. A subjective self- 
assessment of uncertainty in the predicted costs. Jovanovich, A.P.; 
Stone, M.L.; Taylor, G.C. (Denver Research Inst., CO (USA)). Jul 
1979. Contract EP-78-S-02-5107. 108p. Dep. NTIS, PC A06/MF 
AOl. 

The uncertainties in Volume I without extensive additional 
engineering effort were identified and quantified. Substantial uncer- 
tainty was found in several critical variables, allowing a broad range 
of ible values. Calculations of the cost impact associated with 
such broad ranges, however, did not always result in significant 
differences. Seven major areas of pollution control activity were 
judged to warrant the assessment effort. Three of these areas were 
found to contain significant uncertainty and additional research is 
suggested. These areas are: H2S removal from the retort gas stream 
(Stretford process); organic removal from process wastewaters (bio- 
oxidation or other annadiverk and slurry backfilling of spent 
Modified In Situ (MIS) retorts. The overall results of the assessment 
and analysis process are summarized in Table 1-1 in terms of total 
cost for pollution control. The distributions have been divided into 
three ranges in this table. A center range is given which contains 
80% to 90% probability, and the costs outside this range with 
probabilities are given. The full distributions can be found in Section 
5.0. The subjective probability distributions are a quantification of 
opinion. The ey of encountering costs below the low figure 
or above the high figure for each process and scenario is judged to 
be nearly zero. 


WASTE RESEARCH AND MANAGEMENT 


14866 (LETC—3096-1) Removal of ammonia and alkalinity from 
oil shale retort waters. Harding, B.L.; Linstedt, K.D.; Bennett, E.R. 
(Colorado Univ., Boulder (USA). Dept. of Civil, Environmental, 
and Architectural Engineering). Apr 1979. Contract ET-78-S-03- 
1769. 102p. Dep. NTIS, PC A06/MF AOI1. 

The ibility of removal and recovery of ammoniacal nitro- 
gen from in-situ oil shale retort waters with weak acid cation 
exchange resins was investigated. The performance of several resins 
were compared and one resin selected for detailed evaluation. In this 
evaluation, the effect of various operating parameters on the effec- 
tiveness of the weak acid cation exchange system for NH,*-N 
removal was researched. Resin regeneration with both strong acids 
and CO: was evaluated. The results indicated some potential for the 
treatment of stripped retort waters with weak acid cation exchange 
resins in the sodium form. Recovery of NH,*-N from the resins and 
its separation from metals heavier than magnesium was accom- 
plished by the use of dissolved COs. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 14726, 14865, 16561, 16714, 16854 


14867 (COO—5107-1) Predicted costs of environmental controls 
for a commercial oil shale industry. Volume 1. An engineering analy- 
sis. Nevens, T.D.; Culbertson, W.J. Jr.; Wallace, J.R.; Taylor, G.C.; 
Jovanovich, A.P.; Prien, C.H.; Hicks, R.E.; Probstein, R.F.; Doma- 
hidy, G. (Denver Research Inst., CO (USA); Water Purification 
Associates, Cambridge, MA (USA); Stone and Webster Engineerin 
Corp., Denver, CO (USA)). Jul 1979. Contract EP-78-S-02-5107. 
47lp. Dep. NTIS, PC A20/MF AO1. 

The pollution control costs for a commercial oil shale indus- 
try were determined in a joint effort by Denver Research Institute, 
Water Purification Associates of Cambridge, and Stone and Webster 
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Engineering of Boston and Denver. Four commercial oil shale 
processes were considered. The results in terms of cost per barrel of 
syncrude oil are — to be as follows: Paraho Process, $0.67 to 
$1.01; TOSCO II Process, $1.43 to $1.91; MIS Process, $2.02 to 
$3.03; and MIS/Lurgi-Ruhrgas Process, $1.68 to $2.43. Alternative 
pollution control equipment and integrated pollution control strate- 
gies were considered and optimal systems selected for each full-scale 
gas A detailed inventory of equipment (along with the rationale 
or selection), a detailed description of control strategies, itemized 
costs and predicted emission levels are presented for each process. 
Capital and operating cost data are converted to a cost per barrel 
basis using detailed economic evaluation procedures. Ranges of cost 
are determined using a subjective self-assessment of uncertainty 
approach. An accepted methodology for probability encoding was 
used, and cost ranges are presented as subjective probability distribu- 
tions. Volume I presents the detailed engineering results. Volume II 
presents the detailed analysis of uncertainty in the predicted costs. 


14868 (PNL—3220) Hydrologic monitoring Rifle Oil 
Shale Facility Site, Colorado. report. Ecker, R.M.; Walters, 
W.H.; Ska RL (Battelle Pacific Northwest Labs., Richland, 
WA (USA) Oct 1979. Contract EY-76-C-06-1830. 62p. Dep. NTIS, 
PC A04/MF AOl1. 

A hydrologic monitoring and assessment program is being 
developed to investigate the hydrologic characteristics of surface 
and ground waters in the region of the Anvil Points, Colorado, Rifle 
Oil Shale Facility. The objectives of the program are to: evaluate 
ground-water contributions to study streams; assess contaminant 
transport capability of surface and ground waters; determine peak 
discharge magnitude and frequency relationships for use in designing 
possible spent oil shale disposal works; and assess the impact of 

ified hypothetical problems, events, or scenarios. To accomplish 
ese Objectives, seven major tasks have been identified: (1) literature 
review of existing studies dealing with the regional, hydrological, 
physiographical, geological, and climatological characteristics; (2) 
ground-water characterization; (3) drainage basin characteristics and 
channel geometry; (4) streamflow and sediment transport; (5) stream 
travel times; (6) analysis of spent shale disposal; and (7) support of 
water quality sample collection. 


14869 (PNL—3300(Pt.2), pp 33-39) Terrestrial effects of oil 
= development. Wildung, R. E: Garland, T.R.; Bean, R.M. Feb 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Field studies of the stability and movement of trace metals 
and organic residuals in retorted shale have been underway since 
1977 at the Department of Energy’s Rifle Oil Shale Facility, operat- 
ed by Development Engineering, Inc. at Anvil Points, Colorado, the 
Occidental Oil Shale Corporation Site at Logan Wash, Colorado and 
in the Piceance Creek Basin, Colorado, in conjunction with Colora- 
do State University. Planning is underway with DOE and industry 
to develop similar studies on sites in Colorado and Utah where 
modified in situ and in situ methods are being used. The results of 
these investigations will be used to validate laboratory models of the 
mobility of residuals in the oil shale region. The results of laboratory 
and field studies have led to new concepts of the long-term nature of 
leachates from retorted shales. 


NUCLEAR FUELS 


RESERVES 


14870 (DOE/IA—0009-2, pp 79-83) Uranium. Noble, E.A. Aug 
1979 


In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1. 

Peru is part of a subcontinent-size region that has not been 
adequately assessed for its uranium potential. Past exploration has 
been neither comprehensive nor intensive and has almost ay me I 
lacked coverage by modern aeroradiometric reconnaissance. Peruvi- 
an geologists and other competent explorationists have made local 
investigations throughout readily accessible parts of the country but 
have hardly scratched the surface of the large, poorly accessible area 
that they all believe most favorable for uranium. No economic 
deposits have been found. 


14871 Review of nuclear resources. Gabelman, J.W. San Fran- 
3233) CA; Utah International, Incorporated (1975). 200p. (NP— 
4 , 

Being the first of an anticipated series of annual reviews, the 
establishment and growth of the nuclear resource industry as deter- 
mined by the p wm get of research, development, and industrializa- 
tion, are descri riefly to provide a background and reference 
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framework for annual supplements. The status of resource supply 

analysis of current problems and future 
trends are then summarized. The review is aimed at the general 
public but its technical quality has been maintained as high and close 
to the frontier as possible to maximize its usefulness to the uranium 
resource industry and the policy-making branches of government. 


EXPLORATION 


14872 (GJBX—10(80)(Vol.1)) Aerial gamma ray and magnetic 
survey: Idaho Project, a a See, Rs ES Se ees 
Idaho/Montana and Boise quadrangle, Oregon/Idaho. Final report. 
(EG and G GeoMetrics, Sunnyvale, CA (USA)). aT 1979. Contract 
EY-76-C-13-1664. 74p. Dep. NTIS, PC E11/MF Ell 

During the months of July and August, 1979, geoMetrics, Inc. 
collected 11561 line mile of high sensitivity airborne radiometric and 
magnetic data in Idaho and adjoining portions of Oregon and 
Montana over four 1° x 2° NTMS quadrangles (Boise, Hailey, Idaho 
Falls, and Elk City) as part of the apeseuiet of Energy's National 
Uranium Resource Evaluation ye ps All radiometric and mag- 
netic data were fully corrected and interpreted by geoMetrics and 
are presented as five volumes (one Volume I and four Volume II's). 
Approximately 95 percent of the surveyed areas are occu) by 
exposures of intrusive and extrusive rocks. The Cretaceous-Tertiary 
Idaho Batholith dominates the Elk City and Hailey quadrangles. The 
Snake River volcanics of Cenozoic Age dominate the Idaho Falls 
quadrangle and southeast part of the Hailey sheet. Teri: wy Colum- 
bia River basalts and Idaho volcanics cover the Boise q 
There are only two uranium deposits within the four q 
The main uranium producing areas of Idaho lie adjacent to the 
surveyed area in the Challis and Dubois quadrangles. 


14873 (GIBX—10(80)(Vol. = Aerial gamma ray and 
magnetic survey: Idaho Project, Boise quadrangle, Oregon/Idaho. 
Final report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). Oct 
~q Contract EY-76-C-13-1664. 276p. Dep. NTIS, PC Al3/MF 
AOl. 

The Boise quadrangle in southwestern Idaho and eastern 
Oregon lies at the juncture of the Snake River and Harney Plateaus 
and the Idaho Batholith. Cenozoic igneous rocks cover 90% of the 
surface of the quadrangle, but rocks of the Idaho Batholith dominate 
the Boise Mountains. Magnetic data apparently show contributions 
from both deep and shallow sources. The volcanics are relatively 
well defined, but deeper-lying structural boundaries are largely 
masked by the younger igneous rocks in the area. Some boundary 
faulting in the Snake River Plain appears to have some representa- 
tion in the magnetics. The Boise quadrangle has been unproductive 
in terms of uranium mi . Some claims are present in Tertiary 
volcanics to the north and east of the quadrangle. A total of 163 
groups of sample responses in the uranium window qualify as 
anomalies as defined in Volume I. These anomalies are largely 
scattered throughout the quadrangle. One large group is associated 
with the northern Snake River Plain. Some 1 groups are scat- 
tered throughout the Harney Plateau and the Boise Mountains. 


14874 Syn ts 2xeEIk) Aerial —_ ray and mag- 
netic survey: Idaho Project, Elk City quadrangle of Idaho/Montana. 
Final report. (EG and G Gustaae Sunnyvale, CA (USA)). Nov 
1979. Contract EY-76-C-13-1664. 320p. Dep. NTIS, PC Al4/MF 
A0l. 

The Elk City quadrangle in north central Idaho and western 
Montana lies within the Northern Rocky Mountain province. The 
area is dominated by instrusives of the Idaho and Sawtooth Batho- 
liths, but contains significant exposures of Precambrian metamor- 
phics and Tertiary volcanics. Magnetic data apparently show some 
expression of the intrusives of the Idaho Batholith. Areas of faulted 
Precambrian and Tertiary rocks appear to express themselves as well 
defined regions of high frequency and high amplitudes wavelengths. 
The Elk City quadrangle has been unproductive in terms of uranium 
mining, though it contains significant exposures of the Challis For- 
mation, which has been productive in other areas south of the 
quadrangle. A total of 238 anomalies are valid eonmnee, 2° to - 
criteria set forth in Volume I of this report. These anomalies 
scattered throughout the quadrangle. The most distinctive So eM of 
anomalies with peak apparent uranium concentrations of 1 
eU or greater. 


14875 Cee 2ytiailey)) Aerial gamma ray and 
Idaho Pro; of Idaho. Final 


survey: Hailey 

report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). Dec 1979. 
Comme EY-76-C-13-1664. 292p. Dep. NTIS, PC A13/MF AOl. 

The Hailey quadrangle in central Idaho lies at the boundary 
between the Northern Rocky Mountains and the western Cordil- 
leran Physiographic Provinces. The area is dominated by intrusives 
of the Idaho and Sawtooth Batholiths, but contains considerable 
exposures of Tertiary and Quaternary volcanics, and Paleozoic sedi- 
mentary rocks. Magnetic data apparently show some expression of 
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the intrusives of the Idaho Batholith. Areas of faulted Paleozoic and 
Tertiary rocks appear to express themselves as roughly defined 
regions of high frequency/high amplitude wavelengths. The Hailey 
—- has been unproductive in terms of uranium mining, 


gh some prospects do exist south of the town of Hailey. The 


contains significant exposures of the Tertiary Challis 
Feumaiien (primarily volcanics) which has been productive in other 
areas to the north. A total of 161 anomalies are valid according to 
the criteria set forth in Volume I of this report. These anomalies are 
scattered throughout the quadrangle. The most distinctive — of 
anomalies are associated with Tertiary igneous rocks in the moun- 
tainous areas. 


(GJBX—10(80)(Vol.2)(Ida)) Aerial gamma ray and mag- 
netic survey: Idaho Project, Idaho Falls quadrangle, Idaho. Final 
report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). Oct 1979. 
Contract EY-76-C-13-1664. 364p. Dep. NTIS, PC Al6/MF AOI. 

The Idaho Falls quadrangle in southeastern Idaho lies at the 
juncture of the Snake River Plain, the Northern Rocky Mountains, 
and the Basin-Range Province. Quaternary basalts of the Snake 
River Plain occupy 70% of the quadrangle. The rest of the area is 
covered by uplifted Paleozoic, Mesozoic, and Cenozoic rocks of the 
Pre-Late Cenozoic Orogenic Complex. Magnetic data p apeceed 
show contributions from both shallow and deep sources. The appar- 
ent expression of intrusive and extrusive rocks of late Mesozoic and 
Cenozoic age tends to mask the underlying structural downtrap 
thought to exist under the Snake River Plain. The Idaho Falls 
pee = pe been unproductive in terms of uranium mining. A 
single claim exists in the Sawtooth Mountains, but no information 
was found concerning its present status at the time of this study. A 
total of 169 anomalies are valid according to the criteria set forth in 
Volume I of this report. These anomalies are scattered throughout 
the quadrangle, though one large group a to relate to unnatu- 
ral radiation sources in the Reactor Test Site area. The most distinc- 
tive anomalies occur in the Permian Phosphoria Formation and the 
Starlight Volcanics in the Port Neuf Mountains. 


14877 (GJBX—13(80)(Vol.2)(Fargo)) Aerial gamma ray and 
magnetic survey: Minnesota Project, Fargo quadrangle of Minnesota/ 
North Dakota. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Dec 1979. Contract EY-76-C-13-1664. 138p. Dep. NTIS, 
PC A07/MF AOl. 
The Fargo 1:250,000 scale quadrangle of Minnesota and 
North Dakota is almost everywhere covered with Wisconsin age 
ial deposits (drift, lake sediments, etc.) of variable thickness. 
exposed, bedrock is Late Cretaceous age marine deposits. 
There are no uranium deposits (or occurrences) known within the 
uadrangle. Eighty-two (82) groups of uranium samples were de- 
as anomalies and are discussed briefly in this report. None of 
them are considered significant. 


14878 (GJBX—13(80)(Vol.2)(GrandForks)) Aerial gamma ray 
and magnetic survey: Minnesota Project, Grand F q of 

orth Dakota. Final (EG and G GeoMetrics, 
Sunnyvale, CA (USA)). Dec 1979. Contract EY-76-C-13-1664. 136p. 
Dep. NTIS, PC A07/MF AO1. 

The Grand Forks 1:250,000 scale quadrangle of Minnesota 
and North Dakota is almost everywhere covered with Wisconsin 
Lge deposits (drift, lake sediments, etc.) of variable thickness. 

e exposed, bedrock is Late Cretaceous age marine deposits. 
There are no uranium its (or occurrences) known within the 
uadrangle. Seventy-eight (78) groups of uranium samples were 
defined as anomalies and are discussed briefly in this report. None of 
them are considered significant. 
14879 (GJBX—13(80)(Vol.2)(Milbank)) Aerial gamma ray and 
survey: Minnesota Pro Milbank of South 
Dakota, North Dakota, and Minnesota. Final (EG and G 
GeoMetrics, Sunnyvale, CA (USA)). Nov 1979. Contract EY-76-C- 
13-1664. ra Dep. NTIS, PC A07/MF AO1. 

The Milbank 1:250,000 scale quadrangle of South Dakota, 
Minnesota and North Dakota is completely covered by variable 
thicknesses of Wisconsin age glacial deposits (drift). Bedrock is 
exposed only in tiny, scattered outcrops and is composed of Creta- 
ceous sediments and Precambrian rocks. There are no known urani- 
um deposits (or occurrences) within the quadrangle. Seventy-four 
(74) groups of uranium samples were defined as anomalies and are 

i in the report. None of them are considered to be signifi- 


(GIBX—13(80)(Vol.2)(ThiefRiver)) Aerial gamma ray 
and magnetic survey: Minnesota Project, Thief River Falls quadrangle 
of Minnesota/North Dakota. Final report. (EG and G GeoMetrics, 
Sunnyvale, CA (USA)). Nov 1979. Contract EY-76-C-13-1664. 142p. 
Dep. NTIS, PC A07/MF AOI. 

The Thief River Falls 1:250,000 scale quadrangle of Minneso- 
ta and North Dakota is almost everywhere covered with Wisconsin 
Egy deposits (drift, lake sediments, etc.) of variable thickness. 

exposed, bedrock is Late Cretaceous age marine deposits. 
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There are no uranium deposits (or occurrences) known within the 
quadrangle. Sixty-six groups of uranium samples were defined as 
anomalies and are discussed briefly. None of them are considered 
significant. 


14881 (GJBX—13(80)(Vol.2)(Watertown)) Aerial gamma ray 
and survey: Minnesota Project, Watertown quadrangle of 
South Dak report. (EG and G GeoMetrics, 
Sunnyvale, CA (USA)). Oct 1979. Contract EY-76-C-13-1664. 144p. 
Dep. NTIS, PC A07/MF AOl1. 

The Watertown 1:250,000 scale quadrangle of South Dakota/ 
Minnesota is everywhere covered by variable thicknesses of Wiscon- 
sin age glacial deposits (drift). Bedrock is nowhere exposed, but is 
thought to be composed of primarily Cretaceous sediments. There 
are no known uranium deposits (or occurrences) within the quadran- 
gle. Sixty-seven (67) groups of uranium samples were defined as 
anomalies and are dhianed ia the report. None of them are consid- 
ered significant. 


14882 (GJBX—16(80)(Vol.1)) NURE aerial gamma-ray and 
magnetic reconnaissance survey: Colorado-Arizona area, Marble 
Canyon NJ12-11 q . Volume I. Narrative report. (LKB Re- 
sources, Inc., Huntingdon Valley, PA (USA)). Nov 1979. Contract 
EY-76-C-13-1664. 123p. Dep. NTIS, PC E04/MF E04. 

As part of the Sapurinent of Energy (DOE) National Urani- 
um Resource Evaluation Program, LKB Resources, Inc. has per- 
formed a rotary-wing reconnaissance high sensitivity radiometric 
and magnetic survey of the Marble Canyon quadrangle NJ 12-11 
located in northern Arizona. The surveyed area consisted of approxi- 
mately 3246 line miles. The radiometric data were corrected and 
normalized to 400 feet terrain clearance. The data were identified as 
to rock type by correlating the data samples with existing geologic 
maps. Statistics defining the mean and standard deviation of each 
rock type are presented as listings in Volume I of this report. The 
departure of the data from its corresponding mean rock type is 
computed in terms of standard deviation units and is presented 
graphically as anomaly maps in Volume II and as computer listings 
in microfiche form in Volume I. Profiles of the normalized averaged 
data are contained in Volume II, and include traces of the potassium, 
uranium and thorium count rates, corresponding ratios, and several 
ancillary sensor data traces, magnetometer radio altimeter and baro- 
metric pressure height. A description of the local geology is pro- 
vided and a discussion of the magnetic and radiometric data is 
presented together with an evaluation of selected uranium anomalies. 


14883 (GJBX—18(80)) Engineering report on the drilling in the 
Sonora Pass area of California. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA)). Jan 1980. Contract EY-76-C-13-1664. 
30p. PC E02/MF E02. 

The Sonora Pass Drilling Project was conducted in support 
of the US DOE NURE Program. This project consisted of nineteen 
drill holes, ranging in depth from 127 feet (38.7 m) to 597 feet (181.9 
m). A total of 6573 feet (2003.4 m) were drilled, of which 5993 feet 
(1826.6 m) of core was recovered. Objective was to locate and 
evaluate several tertiary fluvial channels for lithology compatible to 
uranium mineralization. These channels were considered possible 
analogs to the Juniper channel which hosts significant uranium 
reserves. The project began on June 4, 1979 and was concluded on 
September 19, 1979 with final site restoration and cleanup. 


14884 (GJBX—23(80)) Aerial radiometric and magnetic survey: 
Winchester National topographic map, Kentucky. Southeast US proj- 
ect. (Geodata International, Inc., Dallas, TX (USA)). 1980. Contract 
EY-76-C-13-1664. 222p. Dep. NTIS, $18.50/MF $7.85. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Winchester National Topographic Map NJ16-9 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth's surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all 
surveyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus magnet- 
ic field data as measured at a base station. A general description of 
the area, including descriptions of the various geologic units and the 
corresponding airborne data, is included also. 


14885 (GJBX—24(80)) Aerial radiometric and magnetic survey: 
Liano National Topographic Map, Texas. (Geodata International, 
Inc., Dallas, TX (USA)). 1980. Contract EY-76-C-13-1664. 302p. 
Dep. NTIS, PC $27.50/MF $12.20. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Llano National Topographic Map NH14-5 are presented. The air- 
borne data gathered are reduced by ground computer facilities to 
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yield profile plots of the basic uranium, thorium and potassium 
equivalent radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of auteae 
units. The distribution of data within each geologic unit, for all 
surveyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus magnet- 
ic field data as measured at a base station. A general description of 
the area, including descriptions of the various geologic units and the 
corresponding airborne data, is included also. 


14886 (GIBX—25(80)(Vol. ms Aerial gamma ray and magnetic 
survey: Nebraska/Texas Project, the Alliance and Scottsbluff quad- 
rangles of Nebraska. Final report. (EG and G GeoMetrics, Sunny- 
vale, CA (USA)). Dec 1979. Contract EY-76-C-13-1664. 57p. Dep. 
NTIS, PC $8.50/MF $4.55. 

During the months of September and October 1979, EG & G 
geoMetrics collected 3156 line miles of high sensitivity airborne 
radiometric and magnetic data in the state of Nebraska in two 1 by 2 
degree NTMS quadrangles. This project is part of the Department 
of Energy's National Uranium Resource Evaluation Program. All 
radiometric and magnetic data were fully corrected and interpreted 
by geoMetrics and are presented as three Volumes (one Volume I 
and two Volume II's). Both quadrangles are dominated by Tertiary 
nonmarine strata, though the Sand Hills in the eastern central 
portion of the area is covered by Quaternary dune sand. Some Late 
Cretaceous marine shales are exposed in the northwest quadrant of 
Alliance quadrangle. No uranium deposits are known in this area, 
but outcrops of shales thought to be uraniferous outcrop in the 
Alliance quadrangle (Schnabel, 1955). 


14887 (GJBX—25(80)(Vol.2)(Alliance)) Aerial gamma ray and 
magnetic survey: Nebraska/Texas survey, Alliance quadrangle of Ne- 
braska. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Jan 1980. Contract EY-76-C-13-1664. 172p. Dep. NTIS, PC 
A08/MF AO1. 
The Alliance Quadrangle of northwestern Nebraska lies on 
the northeast rim of the Denver Basin. Underlying sediments are 
redominantly Mesozoic, but surface exposures are almost exclusive- 
y Middle to Late Tertiary and Quaternary. Part of the largest 
concentration of sand dunes in North America occurs in the map. 
There are no known uranium deposits in the quadrangle, but the 
radioactive Sharon Springs Member of the Pierre Shale does occur. 
One-hundred six groups of uranium samples were defined as anoma- 
lies and are discussed. Only a few are considered due to actual 
uranium occurrences. 


14888 (GJBX—25(80)(Vol.2)(Scottsbluff)) Aerial gamma ray 
and magnetic survey: Nebraska/Texas survey, Scottsbluff quadrangle 
of Nebraska. Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Jan 1980. Contract EY-76-C-13-1664. 156p. Dep. NTIS, PC 
A08/MF AOl. 

The Scottsbluff quadrangle of western Nebraska lies in the 
northeastern Denver Basin. Underlying sediments are predominantly 
Mesozoic, but surface exposures are almost exclusively Middle to 
Late Tertiary and Quaternary. Much of the quadrangle is covered 
with a mantle of soil. There are no uranium deposits (or occur- 
rences) known within the quadrangle. Eighty-one groups of uranium 
samples were defined as anomalies and are discussed briefly. None of 
them are considered significant and nearly all appear to be of 
cultural origin. 


14889 (GJBX—27(80)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Hot Springs NTMS Quadrangle, South 
Dakota. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 31 Dec 
1979. Contract EY-76-C-13-1664. 269p. (K/UR—132). Dep. NTIS, 
PC $14.50/MF $3.50. 

Results of a reconnaissance geochemical survey of the Hot 
Springs Quadrangle, South Dakota are reported. Field and labora- 
tory data are presented for 340 groundwater and 394 stream sedi- 
ment samples. Statistical and areal distributions of uranium and 

ible uranium-related variables are displayed. A generalized geo- 
logic map of the survey area is provided, and pertinent geolo 
factors which may be of significance in evaluating the potential for 
uranium mineralization are briefly discussed. The groundwater data 
indicate potential for uranium mineralization in the north central 
part of the quadrangle. Groundwaters with high uranium concentra- 
tions form a ring around the Black Hills. The ring crosses many 
geological formations, implying that the location of any existing 
deposits in this area are structurally controlled and that the sources 
of the uranium are rock units in the Black Hills. Ash-bearing 
Tertiary units that have since been removed by erosion are thought 
to have been a source of ——- in this area. The Pierre Shale, a 
black, marine shale, also produces groundwaters with relatively hi 
uranium concentrations. ieee groundwaters may only appear to 
anomalously high in uranium due to the lithology of black shales. 
The sediment data indicate that the highest potential for uranium 
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mineralization occurs in and around the Black Hills. Uranium and 
thorium in stream sediments are concentrated in heavy and resistate 
minerals. Sediments with uranium concentrations appear to be 
derived from igneous rocks in the Black Hills. Sediments with hi 
to-moderate uranium values are also derived from the Niobrara 1 
and Carlile Shale, but the apparently high values may be due to 
lithology rather than anomalous uranium concentrations. 


14890 (GIBX—29(80)(Pt.1)) ag ate and stream sedi- 
ment detailed geochemical survey for Trans-Pecos, Texas. Terrell 
poe rig ag Bh Payne, A.G.; Grimes, J.G.; poo ye 
Bard, C.S. (Oak Rid, e Gaseous Diffusion Plant, TN (U |A)). 15 Nov 
1979. Contract EY-76-C-13-1664. 7lp. (K/UR—29(Pt.1)). Dep. 
NTIS, PC $12.50/MF $3.50. 

Results of the Terrell survey area portion of the detailed 
awe survey for Trans-Pecos, Texas are reported. Field and 

ratory data are presented for 36 groundwater and 158 stream 

sediment samples. Statistical and areal distributions of uranium and 
possible uranium-related variables are given. A generalized geologic 
map of the survey area is provided, and pertinent geologic factors 
which may be of significance in evaluating the potential for uranium 
mineralization are briefly discussed. Groundwaters reflecting con- 
centrations of uranium = 5.0 ppB occur in three wells north of 
Dove Mountain in the western portion of the survey area and two 
wells west of Dryden Crossing in the eastern portion, all producing 
from Lower Cretaceous units. Groundwater collected in the western 
portion of the survey area compared to those collected in the eastern 
portion are being influenced by conate and saline waters. Ground- 
waters in the eastern portion of the survey area show a relative 
abundance of uranium which is i dent of variables indicative 
of increased salinity and total dissolved solids. Stream sediments 
containing = 2.57 ppM soluble uranium are located in the Indian 
Creek Catchment and streams entering Sanderson Canyon in the 
eastern portion of the survey area. These sediments are derived from 
the uppermost Comanchean and lowermost Gulfian rocks of the 
Cretaceous System. Above background concentrations of arsenic, 
selenium, vanadium, copper, nickel, and strontium are observed for 
samples containing above background concentrations of soluble ura- 
nium. This association provides the best indication of possible urani- 
um mineralization in the Terrell survey area. 
14891 (GIBX—29(80)(Pt.2)) gg a ey and stream sedi- 
ment detailed survey for Trans-Pecos, Texas. Solitario 
survey area. Butz, T.R.; Payne, A.G.; Grimes, J.G.; poy yes 
Bard, C.S. (Oak Ridge Gaseous Diffusion Plant, TN U A)). 15 Nov 
1979. Contract EY-76-C-13-1664. 249p. (K/UR—29(Pt.2)). Dep. 
NTIS, PC $14.50/MF $3.50. 

Results of the Solitario survey area portion of the detailed 
a survey for Trans-Pecos, Texas are reported. Field and 
laboratory data are presented for 119 groundwater and 520 stream 


sediment samples. Statistical and areal distributions of uranium and 
possible uranium-related variables are given. A generalized geologic 
map of the survey area is provided, and pertinent geologic factors 
which may be of significance in evaluating the potential for uranium 
mineralization are breifly discussed. Groundwaters having concen- 


trations of uranium = 11. 5 ppB are observed in the western half of 
the survey area. These we 4 generally produce from the Chisos 
Formation and Buck Hill Volcanic Series or alluvium derived from 
these units. Lithium, sodium, boron, uranium/specific conductance, 
uranium/boron, and uranium/sulfate are noted to be most highly 
associated within the area of anomalously high uranium. The hi 

potential for uranium mineralization, in view of these groundwater 
data, lies in the LaVuida and Bandera Mesa areas. Stream sediments 
containing = 2.57 ppM soluble uranium occur in numerous areas 
within the survey area. The highest concentrations of uranium occur 
in sediments derived from the Buck Hill Volcanic Series and Creta- 
ceous limestones. Above bac concentrations of arsenic, sele- 
nium, molybdenum, nickel, jum, and strontium were noted to be 
associated with areas of anomalously high uranium. These elements 
are most prominently associated with uranium anomalies occurring 
in Cretaceous limestone. 


14892 (GJBX—2980)(Pt.3)) Hydrogeochemical and stream sedi- 
ment detailed survey for Trans-Peco, Texas. Sierra Vieja 
survey area. Butz, T.R.; Payne, A.G.; Grimes, J.G.; Hi R.N.; 

Bard, C.S. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 15 Nov 
1979. Contract EY-76-C-13-1664. 180p. (K/UR—29(80)(Pt.3)). Dep. 
NTIS, PC $12.50/MF $3.50. 

Results of the Sierra Vieja survey area of the detailed geo- 
chemical survey for Trans-Pecos, Texas are reported. Field and 
laboratory data are presented for 29 groundwater and 240 stream 
sediment samples. Statistical and areal distributions of uranium and 
possible uranium-related variables are given. A generalized geologic 
map of the survey area is provided, and pertinent geologic factors 
which may be of significance in evaluating the potential for uranium 
mineralization are briefly discussed. Highest concentrations of urani- 
um in groundwater predominantly occur in areas marginal to the 
Rio Grande. These wells and spring produce from Quaternary 
alluvium or the Vieja Group. High specific conductance is also 
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associated with most of the wells located marginal to the Rio 
Grande. The specific conductance of wells in other areas with = 
11.5 ppB uranium are notably lower. Higher than background con- 
centrations of molybdenum, arsenic, and vanadium are observed 
with wells containing = 11.5 ppB uranium. Total alkalinity and pH 
display a variable distribution throughout the survey area. Stream 
sediment from several areas contain = 2.57 soluble uranium. In areas 
where these concentrations account for = 83% of the uranium 
present in the sediment, above background concentrations of sodium, 
aluminum, barium, potassium, zirconium, cerium, and strontium are 
detected. The degree to which these elements are associated with 
favorably high uranium concentrations is related to the relative 
amounts of volcaniclastic and calcareous sedimentary material incor- 
porated in the sample. 


14893 (GJBX—29(80)(Pt.4)) Hydrogeochemical and stream sedi- 
ment detailed geochemical survey for Trans-Pecos, Texas. Tascotal 
survey area. Butz, T.R.; Payne, A.G.; Grimes, J.G.; ry R.N.; 
Bard, C.S. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 15 Nov 
1979. Contract EY-76-C-13-1664. 255p. (K/UR—29(Pt.4)). Dep. 
NTIS, PC $14.50/MF $3.50. 

Results of the Tascotal survey area portion of the detailed 

eochemical survey for Trans-Pecos, Texas are reported. Field and 
aboratory data are presented for 337 groundwater and 611 stream 
sediment samples. Statistical and areal distributions of uranium and 
possible uranium-related variables are given. A generalized geologic 
map of the survey area is provided, and pertinent geologic factors 
which may be of significance in evaluating the potential for uranium 
mineralization are briefly discussed. Groundwaters containing = 
80.0 ppB uranium were detected in three areas largely producing 
from acidic volcanoclastics in the south central portion of the survey 
area. High specific conductance and an association of lithium, seleni- 
um, and sodium were observed in these areas of anomalously high 
uranium. High uranium/specific conductance, uranium/boron, and 
uranium/sulfate ratios are also associated with areas of the highest 
uranium concentrations. Alkalinities in these areas were noted to be 
highly variable over short distances within the same hydrologic unit. 
Stream sediments containing = 2.57 ppM soluble uranium are locat- 
ed in the southwestern and the north and south central portions of 
the survey area. High U-FL/U-NT and low thorium/U-NT values 
are observed with sediments derived from acidic volcanics in the 
southern portions of the survey area. In areas of anomalously high 
uranium, an association of above background concentrations of 
thorium, lithium, potassium, beryllium, and zirconium were noted. In 
view of these data, areas containing the Buck Hill Volcanic Series, 
the Mitchell Mesa, and Tascotal Formations provide the best possi- 
bilities of an economical uranium deposit. 


14894 (GJBX—30(80)) Aerial radiometric and magnetic survey: 

Evansville National Topographic Map, Indiana and Kentucky, south- 

east US Project. (Geodata International, Inc., Dallas, TX (USA)). 

+7? es EY-76-C-13-1664. 274p. Dep. NTIS, PC $24.50/MF 
11.45. 

The results of analyses of the airborne gamma radiation and 
total —— field survey flown for the region identified as the 
Evansville National Topographic Map NJ16-8 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth’s magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all 
surveyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus magnet- 
ic field data as measured at a base station. A general description of 
the area, including descriptions of the various geologic units and the 
corresponding airborne data, is included also. 


14895 (GJBX—34(80)) Hydrogeochemical and stream sediment 
detailed geochemical survey for Texas Gulf Coast. Butz, T.R.; Putney, 
T.R.; Bard, C.S.; Helgerson, R.N.; Grimes, J.G. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 15 Jan 1980. Contract W-7405-ENG- 
26. 201p. (K/UR—30). Dep. NTIS, MF AO1. 
ortions of document are illegible. 

Results of the Texas Gulf Coast detailed geochemical survey 
are reported. New field and laboratory data are presented for 819 
groundwater and 125 stream sediment samples. Statistical and areal 
distributions of uranium and possible uranium-related variables are 
provided. A generalized geologic map of the survey area is provided 
and pertinent geologic factors which may be of significance in 
evaluating the potential for uranium mineralization are briefly dis- 
cussed. Groundwater data indicate that uranium concentrations = 2 
ppb occur in samples in the southwestern Guadalupe County, Parita, 
and Lytle areas in water from the Wilcox Group. In the Lytle area, 
reducing groundwater occurs in the vicinity of an oil field above an 
up to the coast fault. Samples immediately north of the fault contain 
high uranium values while uranium values in the area of reduced 
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waters are low. Areas containing samples with = 2 ppb from the 
Carrizo Formation occur in the vicinity of LaPryor and the Frio 
River. Areas of high uranium concentrations are generally associated 
with indicators of saline water and pathfinders for sandstone-type 
uranium deposits (molybdenum, vanadium, and selenium). Stream 
sediment data indicate that high uranium values (> 3.4 ppm) in 
sediment from the Carrizo, Reklaw, and Queen City Formations are 
associated with resistate minerals in those units. Most samples had 
low U-FL/U-NT values and only a few samples had high concentra- 
tions of leachable uranium. 


14896 (GJBX—35(80)(Vol.1)) NURE aerial gamma-ray and 
magnetic reconnaissance survey: Colorado-Arizona area, Grand 
Canyon NJ 12-10 quadrangle. Volume I. Narrative report. (LKB 
Resources, Inc., Huntingdon Valley, PA (USA)). Dec 1979. Con- 
tract EY-76-C-13-1664. 117p. Dep. NTIS, PC $10.50/MF $4.55. 
As part of the Department of Energy's (DOE) National 
Uranium Resource Evaluation Program, LKB Resources, Inc. has 
performed a rotary-wing reconnaissance high sensitivity radiometric 
and magnetic survey of the Grand Canyon quadrangle NJ 12-10 
located in northern Arizona. The surveyed area consisted of approxi- 
mately 3,246 line miles. The radiometric data were corrected and 
normalized to 400 feet terrain clearance. The data were identified as 
to rock type by correlating the data samples with existing geologic 
maps. Statistics defining the mean and standard deviation of each 
rock type are presented as listings in Volume I of this report. The 
departure of the data from its corresponding mean rock type is 
computed in terms of standard deviation units and is presented 
aphically as anomaly maps in Volume II and as computer listings 
in microfiche form in Volume I. Profiles of the normalized averaged 
data are contained in Volume II, and include traces of the potassium, 
uranium and thorium count rates, corresponding ratios, and several 
ancilliary sensor data traces, magnetometer radio altimeter and baro- 
metric pressure height. A description of the local geology is pro- 
vided, and a discussion of the magnetic and radiometric data is 
presented together with an evaluation of selected uranium anomalies. 


14897 (GJBX—35(80)(Vol.2)) Nure aerial gamma-ray and mag- 
netic reconnaissance survey: Colorado-Arizona area, Grand Canyon 
NJ 12-10 quadrangle. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Dec 1979. Contract EY-76-C-13-1664. 194p. Dep. NTIS, 
PC A09/MF AOI. 

Volume II contains the following data from the aerial 
gamma-ray and magnetic reconnaissance survey of the Grand 
Canyon NJ 12-10 quadrangle of the Colorado-Arizona area: geolog- 
ic base map; flight path map; anomaly maps (U, Th, K, U/Th, U/K, 
Th/K); radiometric multiple-parameter stacked profiles; magnetic 
and ancillary stacked profile data; and histograms. 


14898 (GJBX—36(80)) Aerial radiometric and magnetic survey: 
Beaufort National Topographic Map, North Carolina southeast US 
Project. (Geodata International, Inc., Dallas, TX (USA)). 1980. 
Contract EY-76-C-13-1664. 166p. Dep. NTIS, PC $16.50/MF $7.70. 
The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as Beau- 
fort National Topographic Map NI18-4 are presented. The airborne 
data gathered are reduced by ground computer facilties to yield 
profile plots of the basic uranium, thorium and potassium equivalent 
radiation intensities, ratios of these intensities, aircraft alti- 
tude above the earth’s surface, total gamma ray and earth's magnetic 
field intensity, correlated as a function of geologic units. The distri- 
bution of data within each geologic unit, for all surveyed map lines 
and tie lines, has been calculated and is included. Two sets of 
profiled data for each line are included, with one set displaying the 
above-cited data. The second set includes only flight line magnetic 
field, temperature, pressure, altitude data plus magnetic field data as 
measured at a base station. A general description of the area, 
including descriptions of the various geologic units and the corre- 
sponding airborne data, is included also. 


14899 (GJBX—37(80)) Aerial radiometric and magnetic survey: 

Topographic Map, Virginia/New Jersey/Delaware, Mary- 
land southeast US. (Geodata International, Inc., Dallas, TX (USA)). 
1980. Contract EY-76-C-13-1664. 172p. Dep. NTIS, PC$16.50/ 
MF$6.80. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Salisbury National Topographic Map NJ18-5 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth's surface, total gamma ray and 
earth's magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all 
surveyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus magnet- 
ic field data as measured at a base station. A general description of 
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the area, including descriptions of the various sapciagie units and the 
corresponding airborne data, is included also 


14900 SS ee a 1)) Aerial gamma ray and magnetic 
survey: Minnesota Project, the Alpena, Blind River, Cheboygan, Es- 
canaba, and Sault Sainte Marie quadrangles of Michigan and Wiscon- 
sin. Final report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
pe aan Contract EY-76-C-13-1664. 69p. Dep. NTIS, PC $8.50/ 
During the month of September, 1979, EG and G geoMetrics 
collected 2,547 line miles of high sensitivity airborne radiometric and 
— etic data in the states of Michigan and Wisconsin in five 1° x 2° 
S quadrangles. This project is part of the Department of 
Energy's National Uranium eel Evaluation Program. All radi- 
ometric and magnetic data were fully correcthed and interpreted by 
geoMetrics and are presented as four Volumes (one Volume I and 
three Volume II's). The study area is dominated by Pleistocene 
glacial debris. Underlying sediments of the Michigan Basin are 
predominantly limestone and dolomites of Ordovician through De- 
vonian age. No uranium deposits are known in this region, but major 
uranium-producing areas lie just north of the project area in Precam- 
brian quartz-pebble conglomerates. 


— (GJBX—39(80)(Vol.2)(Cheboygan)) Aerial gamma ray 

and magnetic survey: Minnesota Project, Cheboygan and Alpena quad- 
rangles, Michigan. Final report. (EG and G GeoMetrics, Sunnyvale, 
CA (USA)). Feb 1980. Contract EY-76-C-13-1664. 190p. Dep. 
NTIS, PC A09/MF AO1. 

The Cheboygan and Alpena 1° x 2° quadrangles of Michigan 
are covered almost everywhere (United States only) with Wisconsin 
age deposits (moraines, outwash, leak deposits, etc.) of vari- 
able thickness. Where exposed, bedrock is of Early and Middle 
Paleozoic age, and consists almost entirely of limestone and dolo- 
mite. There are no uranium d its (or occurrences) known within 
the study area, though the Elliot Lake quartz pebble conglomerate 
uranium deposit lies to the north in the Canadian section of the Blind 
River quadrangle. Magnetic data illustrate relative depth to magnet- 
ic basement in the area. Higher frequency/amplitude wavelengths i 
the eastern and northern sections of the lower peninsula may be a 
reflection of the lithologic character of the Precambrian bedrock. 
Twenty-four groups of uranium samples were defined as anomalies 
and are discussed briefly in this report. None of them are considered 
significant. 

14902 (GJBX—39(80)(Vol.2)(Escanaba)) Aerial gamma ray and 

survey: Minnesota Project, Escanaba quadrangle of Michi- 
gan and Wisconsin. Final report. (EG and G GeoMetrics, Sunnyvale, 
CA (USA)). Feb peng Contract EY-76-C-13-1664. 160p. Dep. 
NTIS, = A08/MF AOl1 

The Escanaba 1° x 2° scale quadrangle of northern Michigan 
and northeastern Wisconsin is almost completely covered with Wis- 
consinan —— deposits (moraines, outwash, lake deposits, etc.) of 
variable thickness. Where exposed, bedrock is of Precambrian and 
Early to Middle Paleozoic age. Precambrian age bedrock is primar- 
ily igneous and metamorphic, whereas the Paleozoic sequence con- 
sists almost entirely of limestone and dolomite. There are no uranium 
d its known within the study area, though the Elliot Lake quartz 
pebble conglomerate uranium deposit lies northeast in the Canadian 


portion of the Blind River quadrangle. Magnetic data illustrate 
relative depth to magnetic basement in the area. Sources appear to 
be shallow over most of the land surface. Twenty-three groups of 
uranium samples were defined as anomalies and discussed brie: i 
this report. None of them are considered significant. 


14903 (GIBX—39(80)(Vol. ~ ng Aerial gamma ray and 

survey: Minnesota Project, Sault Sainte Marie and Blind 
River quadrangles, Michigan. Final report. (EG and G GeoMetrics, 
Sunnyvale, CA (USA)). Feb 1980. Contract EY-76-C-13-1664. 134p. 
Dep. NTIS, PC A07/MF AOl1. 

The Sault Sainte Marie and Blind River 1°x 2° quadrangles of 
Michigan are —— almost everywhere (United States only) with 
Wisconsin age glacial deposits (moraines, outwash, lake di its, 
etc.) of variable thickness. Where ex , bedrock is of Early and 
Middle Paleozoic age, and consists almost entirely of limestone and 
dolomite. There are no uranium deposits (or occurrences) known 
within the study area, though the Elliott Lake quartz pebble con- 

lomerate uranium deposit lies in the Canadian section of the Blind 

iver quadrangle. Magnetic data illustrate relative depth to magnet- 
ic basement in the area. Sources appear more shallow to the east. 
Twelve groups of uranium samples were defined as anomalies and 
are discussed briefly in this report. None of them are considered 
significant. Radiometric data indicate a strong contrast in the charac- 
ter of glacial outwash between the eastern and western portions of 
the upper peninsula region. 


14904 (GJBX—40(80)) Aerial radiometric and magnetic recon- 
naissance survey of portions of Arkansas, Illinois, Indiana, Kentucky, 
Missouri, and Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg quad- 
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rangle . (Texas Instruments, Inc., Dallas (USA)). Dec 1979. Contract 
EY-76-C-13-1664. 572p. Dep. NTIS, PC$30.50/MF$5.60. 

Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 

“ray spectrometer and magnetometer survey of Dyersburg 
patho Missouri, Tennessee); Paducah (Indiana, Illinois, Ken- 
tucky, age = lar Bluff (Arkansas, Missouri); and Rolla (Mis- 
souri) NTMS, ,000-scale Quadrangle. The objective of the 
work was to efi areas showing surface indications of a generally 
higher uranium content where detailed exploration for uranium 
would most likely be successful. A DC-3 aircraft equipped with a 

high-sensitivity gamma-ray spectrometer and ancillary geophysical 

and electronic equipment was employed for each quadrangle. The 
system was calibrated using the DOE calibration facilities at Grand 
Junction, Colorado, and Lake Mead, Arizona. Gamma-ray spectro- 
metric data were processed to correct for variations in atmospheric, 
flight, and instrument conditions and were statistically evaluated to 
remove the effects of surface geologic variations. The resulting first- 
priority uranium anomalies (showing simultaneously valid eU, eU/ 
eTh, and eU/K anomalies) were interpreted to evaluate their origin 
and significance. Results of the interpretation in the form o 
preferred-anomaly map, along with significance-factor profile am, 
stacked profiles, histograms, and descriptions of the geology and 
known uranium occurrences are presented in Volume 2 of this final 
report. 


14905 (GJBX—41(80)) Aerial radiometric and magnetic recon- 
naissance survey of portions of Arkansas, Illinois, Indiana, Kentucky, 
Missouri, and Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume 1 and Volume 2B. Paducah quadrangle. Final 
report. (Texas Instruments, Inc., Dallas (USA)). Dec 1979. Contract 
EY-76-C-13-1664. 280p. Dep. NTIS, PC Al3/MF AOl. 
Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 
gamma-ray spectrometer and magnetometer survey of Dyersburg 
(Kentucky, Missouri, Tennessee); Paducah (Indiana, Illinois, Ken- 
tucky, MIssouri); Poplar Bluff (Arkansas, Missouri); and Rolla (Mis- 
souri) NTMS, 1:250,000-scale quadrangle. The objective of the work 
was to define areas showing surface indications of a generally higher 
uranium content where detailed exploration for uranium would most 
likely be successful. A DC-3 aircraft equipped with a high-sensitivity 
gamma-ray spectrometer and ancillary geophysical and electronic 
equipment was employed for each quadrangle. The system was 
calibrated using the DOE calibration facilities at Grand Junction, 
Colorado, and e Mead, Arizona. Gamma-ray spectrometric data 
were processed to correct for variations in atmospheric, flight, and 
instrument conditions and were statistically evaluated to remove the 
effects of surface geologic variations. The resulting first-priority 
uranium anomalies (showing simultaneously valid eU, eU/eTh, and 
eU/K anomalies) were interpreted to evaluate their origin and 
significance. Results of the ae seen in the form of a preferred- 
anomaly map, along with significance-factor profile maps, stacked 
profiles, histograms, and descriptions of the geology and known 
uranium occurrences are presented in Volume 2 of this final report. 


(GJBX—42(80)) Aerial radiometric and magnetic recon- 
Kentucky, 
ersburg, Paducah, Poplar Bluff, and Rolla 
report. Volume 1 and Volume 2C. Poplar Bluff 
. (Texas Instruments, Inc., Dallas (USA)). Dec 1979. 
Contract EY-76-C-13-1664. 456p. Dep. NTIS, PC$24.50/MF$S.45. 
Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 
ma-ray spectrometer and magnetometer survey of Dyersburg 
fKentucky, Missouri, Tennessee); Paducah (Indiana, Illinois, Ken- 
tucky, Missouri); Poplar Bluff (Arkansas, Missouri); and Rolla (Mis- 
sourl) NTMS, 1:250,000-scale quadrangle. The survey was carried 
out by Texas Instruments Incorporated under Bendix Field Engi- 
neering Corporation Subcontract No. 78-285-L. The objective of the 
work was to define areas showing surface indications of a generally 
higher uranium content where detailed exploration for uranium 
would most likely be successful. A DC-3 aircraft equipped with a 
high-sensitivity gamma-ray spectrometer and ancillary geophysical 
and electronic equipment was employed for each quadrangle. The 
system was calibratd using the E calibration facilities at Grand 
Junction, Colorado, and Lake Mead, Arizona. Gamma-ray spectro- 
metric data were processed to correct for variations in atmospheric, 
flight, and instrument conditions and were statistically evaluated to 
remove the effects of surface geologic variations. The resulting first- 
priority uranium anomalies (showing simultaneously valid eU, eU/ 
eTh, and eU/K anomalies) were interpreted to evaluate their origin 
and significance. Results of the interpretation in the form of a 
preferred-anomaly map, along with significance-factor profile maps, 
stacked profiles, histograms, and descriptions of the geology and 
known uranium occurrences are presented in Volume 2 of this final 
report. 


14907 (GJBX—43(80)) Aerial radiometric and magnetic recon- 
naissance survey of portions of Arkansas, Illinois, Indiana, Kentucky, 
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Missouri, and Tennessee: Dyersburg, Paducah, Poplar Bluff. and Rolla 
quadrangles, final report. Volume 1 and Volume 2D. Rolla quadrangle 
. (Texas Instruments, Inc., Dallas (USA)). Dec 1979. Contract EY- 
76-C-13-1664. 278p. Dep. NTIS, PC$16.50/MF$3.80. 
Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 
amma-ray spectrometer and magnetometer survey of Dyersburg 
Kentucky, Missouri, Tennessee); Paducah (Indiana, Illinois, Ken- 
tucky, Missouri); Poplar Bluff (Arkansas, Missouri); and Rolla (Mis- 
souri) NTMS, 1:250,000-scale Quadrangle. The objective of the 
work was to define areas showing surface indications of a generally 
higher uranium content where detailed exploration for uranium 
would most likely be successful. A DC-3 aircraft equipped with a 
high-sensitivity gamma-ray spectrometer and ancillary geophysical 
and electronic equipment was employed for each quadrangle. The 
system was calibrated using the DOE calibration facilities at Grand 
Junction, Colorado, and Lake Mead, Arizona. Gamma-ray spectro- 
metric data were processed to correct for variations in atmospheric, 
flight, and instrument conditions and were statistically evaluated to 
remove the effects of surface geologic variations. The resulting first- 
priority uranium anomalies (showing simultaneously valid eU, eU/ 
eTh, and eU/K anomalies) were interpreted to evaluate their origin 
and significance. Results of the interpretation in the form of a 
preferred-anomaly map, along with significance-factor profile maps, 
stacked profiles, histograms, and descriptions of the geology and 
known uranium occurrences are presented in Volume 2 of this final 
report. 


14908 (GJBX—44(80)) Aerial radiometric and magnetic recon- 
survey of a portion of Texas: Beaumont and Palestine 
quadrangles, final report. Volume 1 and Volume 2A, Beaumont quad- 
rangle. (Texas Instruments, Inc., Dallas (USA)). Dec 1979. Contract 
EY-76-C-13-1664. 312p. Dep. NTIS, PC$18.50/MF$3.50. 
Instrumentation and me‘thods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 
gamma-ray spectrometer and magnetometer survey of a portion of 
Beaumont and all of Palestine (Texas), NTMS, 1:250,000-scale quad- 
rangles. The objective of the work was to define areas showing 
surface indications of a generally higher uranium content where 
detailed exploration for uranium would most likely be successful. A 
DC-3 aircraft equipped with a high-sensitivity gamma-ray spectrom- 
eter and ancillary geophysical and electronic equipment ws em- 
ployed for each quadrangle. The system was calibrated using the 
DOE calibration facilities at Grand Junction, Colorado, and Lake 
Mead, Arizona. Gamma-ray spectrometric data were processed to 
correct for variations in atmospheric, flight, and instrument condi- 
tions and were statistically evaluated to remove the effects of surface 
geologic variations. The resulting first-priority uranium anomalies 
(showing simultaneously valid eU, eU/eTh, and eU/K anomalies) 
were interpreted to evaluate their origin and significance. Results of 
the interpretation in the form of a preferred-anomaly map, along 
with significance-factor profile maps, stacked profiles, histograms, 
and descriptions of the geology and known uranium occurrences are 
presented in Volume 2 of this final report. 


14909 (GJBX—45(80)) Aerial radiometric and magnetic recon- 
survey of a portion of Texas: Beaumont and Palestine 
quadrangles, final report. Volume 1 and Volume 2B, Palestine quad- 
rangle. (Texas Instruments, Inc., Dallas (USA)). Dec 1979. Contract 
EY-76-C-13-1664. 592p. Dep. NTIS, PC$35.50/MF$5.75. 
Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 
amma-ray spectrometer and magnetometer survey of a portion of 
aumont and all of Palestine (Texas), NTMS, 1:250,000-scale quad- 
rangles. The objective of the work was to define areas showing 
surface indications of a generally higher uranium content where 
detailed exploration for uranium would most likely be successful. A 
DC-3 aircraft equipped with a high-sensitivity gamma-ray spectrom- 
eter and ancillary geophysical and electronic equipment was em- 
ployed for each eS. The system was calibrated using the 
DOE calibration facilities at Grand Junction, Colorado, and Lake 
Mead, Arizona. Gamma-ray spectrometric data were processed to 
correct for variations in atmospheric, flight, and instrument condi- 
tions and were statistically evaluated to remove the effects of surface 
geologic variations. The resulting first-priority uranium anomalies 
(showing simultaneously valid eU, eU/eTh, and eU/K anomalies) 
were interpreted to evaluate their origin and significance. Results of 
the interpretation in the form of a preferred-anomaly map, along 
with significance-factor profile maps, stacked profiles, histograms, 
and descriptions of the geology and known uranium occurrences are 
presented in Volume 2 of this final report. 


14910 (GJBX—46(80)) Aerial radiometric and magnetic recon- 

survey of portions of New Mexico, Oklahoma, and Texas: 

Dalhart quadrangle. Volume 1 and Volume 2. Final report. (Texas 

Instruments, Inc., Dallas (USA)). Dec 1979. Contract EY-76-C-13- 
1664. 608p. Dep. NTIS, PC $30.50/MF $5.60. 

Instrumentation and methods described were used for a De- 

partment of Energy (DOE) sponsored, high-sensitivity, aerial 
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amma-ray spectrometer and magnetometer survey of Dalhart (New 

exico, Oklahoma, Texas), NTMS, 1:250,000-scale quadrangle. The 
objective of the work was to define areas showing surface indica- 
tions of a generally higher uranium content where detailed explora- 
tion for uranium Be most likely be successful. A DC-3 aircraft 
equipped with a high-sensitivity gamma-ray spectrometer and ancil- 
lary geophysical and electronic equipment was employed for the 
uadrangle. The system was calibrated using the DOE calibration 
acilities at Grand Junction, Colorado, and Lake Mead, Arizona. 
Gamma-ray spectrometric data were processed to correct for vari- 
ations in atmospheric, flight, and instrument conditions and were 
statistically evaluated to remove the effects of surface geologic 
variations. The resulting first-priority uranium anomalies (showing 
simultaneously valid eU, eU/eTh, and eU/K anomalies) were inter- 
reted to evaluate their origin and significance. Results of the 
interpretation in the form of a preferred-anomaly map, along with 
significance-factor profile maps, stacked profiles, histograms, and 
descriptions of the geology and known uranium occurrences are 
presented in Volume 2 of this final report. 


14911 (GJBX—47(80)) Aerial radiometric and magnetic recon- 

survey of portions of Alabama and Georgia: Atlanta quad- 
rangle. Volume 1 and Volume 2. (Texas Instruments, Inc., Dallas 
(USA)). Dec 1979. Contract EY-76-C-13-1664. 493p. Dep. NTIS, 
PC $24.50/MF $4.40. 

Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored, high-sensitivity, aerial 
gamma-ray spectrometer and magnetometer survey of Atlanta (Ala- 
bama, Georgia) NTMS, 1:250,000-scale quadrangle. The objective of 
the work was to define areas showing surface indications of a 
generally higher uranium content where detailed exploration for 
uranium would most likely be successful. A DC-3 aircraft equipped 
with a high-sensitivity gamma-ray spectrometer and ancillary geo- 
physical and electronic equipment was employed for the quadrangle. 
The system was calibrated using the DOE calibration facilities at 
Grand Junction, Colorado, and Lake Mead, Arizona. Gamma-ray 
spectrometric data were processed to correct for variations in atmos- 
pheric, flight, and instrument conditions and were statistically evalu- 
ated to remove the effects of surface geologic variations. The 
resulting first-priority uranium anomalies (showing simultaneously 
valid eU, eU/eTh, and eU/K anomalies) were interpreted to evalu- 
ate their origin and significance. Results of the interpretation in the 
form of a preferred-anomaly map, along with significance-factor 
profile maps, stacked profiles, histograms, and descriptions of the 
geology and known uranium occurrences are presented in Volume 2 
of this final report. 


14912 (GJBX—13(80)(Vol.2)(St.Cloud)) Aerial gamma ray and 

magnetic survey: Minnesota Project, St. Cloud quadrangle of Minne- 

sota. Final report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 

= 1979. Contract EY-76-C-13-1664. 230p. Dep. NTIS, PC Al11/ 
AOl. 

The St. Cloud 1:250,000 scale quadrangle of central Minneso- 
ta is entirely covered by variable thicknesses of Late Wisconsin age 
glacial deposits (drift). Precambrian bedrock is primarily exposed 
within the Mississippi River Valley, but only in very small, scattered 
outcrops. Approximately 25% of the bedrock is composed of Creta- 
ceous sediments in the southern half of the quadrangle. There are no 
known uranium deposits (or occurrences) within the quadrangle. 
One hundred twenty-four (124) groups of uranium samples were 
defined as anomalies and are discussed. None were considered 
significant. 


14913 (GJBX—13(80)(Vol.2)(New-Ulm)) Aerial gamma ray and 
magnetic survey: Minnesota Project, New Ulm quadrangle of Minne- 
sota. Final report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
Nov 1979. Contract EY-76-C-13-1664. 208p. Dep. NTIS, PC A07/ 
MF AOl. 

The New Ulm 1:250,000 scale quadrangle of southwestern 
Minnesota is entirely covered by variable thicknesses of Late Wis- 
consin age glacial deposits (drift). Precambrian bedrock is primarily 
exposed within the Minnesota River Valley, but only in very small, 
scattered outcrops. Approximately 50% of the bedrock is composed 
of Cretaceous sediments. There are no known uranium deposits (or 
occurrences) within the quadrangle. One hundred forty-six (146) 
groups of uranium samples were defined as anomalies and are 
discussed. None were considered significant. 


MINING 


14914 (ANU-P—739) Uranium and nuclear energy in Canada. 
Titterton, E.W. (Australian National Univ., Canberra. Research 
School of Physical Sciences). Jan 1979. 8p. Dep. NTIS (US Sules 
Only), PC A02/MF AO1. 

A brief review of uranium mining in Canada is followed by a 
description of the country’s nuclear power program and in particular 
the highly successful CANDU reactor system. 
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14915 (PB—294657) Radiation 
I. radon dosimetry using 


measurements of gamma exposures. Final 

December 1977. Frank, A.L.; Benton, E.V.; u, 
Francisco Univ., CA (USA). Dept. of Physics). Feb 1978. 
HO0111404. 122p. NTIS, PC ‘A06/MF AOl. 

The uranium mine environment is characterized by airborne 
radon-222 and its daughter products to which miners are exposed 
through ey! and by gamma and X-rays from the uranium-235 
chains to which the miners are exposed externally. The nature of the 
radon-daughter concentrations and the methods used to define and 
measure the exposures are explained through an extensive review of 
the literature. An improved passive track-etch dosimeter for person- 
al use is proposed which has a measurement range of about 30 to 400 
WLH with a 95% confidence interval to about 25% for individual 
detector measurements in relatively stable mine air. Some measure- 
ments of these dosimeters adapted to environmental use are also 
presented. A program of development for enhancement of dosimeter 
sensitivity and greater accuracy of measurement is outlined. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 16198 


14916 (CEGB-RD/B/N—4403) Relation between fission prod- 
uct release and fuel microstructure in high burn-up UO,. Turnbull, 
J.A.; Speight, M.V. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). Oct 1978. 22p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl. 

The release of gaseous and volatile fission products from UO: 
irradiated at temperature below approximately 1500°C is discussed 
in terms of simple diffusion models taking account of grain boundary 
bubble formation and the re-solution of atoms from them. It is shown 
that the release of stable gas is moderated by re-solution hence the 
rate of release from the fuel increases with burn-up by virtue of the 
increasing fraction of grain boundary porosity remaining permanent- 
ly open to the free surface. Re-solution is unimportant for active 
species but their release rates are affected in other ways by the 
behaviour of grain edge bubbles, specifically the frequency with 
which bubbles vent to the free surface and their probability of 
remaining permanently open. The reliance of the rate of release of 
active —_ on the grain boundary microstructure ensures that the 
release _ of both stable and active fission products are closely 
associated. 


14917 (PNL—3210) Fabrication of ThO. and ThO,-UO, pellets 
for eration resistant fuels. Matthews, R.B.; Davis, N.C. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Oct 1979. Contract 
EY-76-C-06-1830. 38p. Dep. NTIS, PC A03/MF AOI. 

To meet this objective, batches of ThO2 powders were com- 

and milling parameters, pressing and sintering conditions were 
established. A method for blending ThO2 and UO: into homogene- 
ous powders that press and sinter into 95% TD pellets was deter. 
mined. The effect of UO: additions on ThO2-UO: pellet properties 
was determined and a process for fabricating irradiation test quality 
Ped Dla UO), pellets containing CaO as a dissolution aid was 
established. 


14918 (PNL—3238) Neutronic experiment planning for the Fuels 
Refabrication and Development . Gore, B.F.; NcNeese, J.P.; 
Zimmerman, M.G.; Konzek, G.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Dec 1979. Contract EY-76-C-06-1830. 60p. 
Dep. NTIS, PC A04/MF AOl1. 

A program of experiments using **UO, - ThO. fuel was 
proposed to provide new and Lag neutronic and criticality 
data for thorium based nuclear fuels, in order to support the licens- 
ing of **UO2 - ThO: fuels in LWR cores. This would support the 
goal to develop technology for proliferation resistant fuel cycles to a 
point where fuel cycle choice is not limited by refabrication technol- 
ogy. The proposed experimental program is described in this docu- 
ment, along with initial planning and fuel acquisition activities un- 
dertaken during FY 1979. The program was terminated following 
notification that the DOE-sponsored denatured LWR Fuel Program 
which the experiments supported was to be discontinued. 


14919 (PNL—3245) Developing and testing a vertical sintering 
furnace for remote nuclear tions, Nesbitt, J.F.; Ryer, C.M. 
(Battelle Pacific Northwest Labs., Richland, WA (USA); Olympic 
Engineering, Richland, WA (USA)). Jan 1980. Contract EY-76-C- 
06-1830. 33p. van NTIS, PC A03/MF AO1. 

Horizontal-type furnaces used to sinter fuel pellets on a 
production basis are large and thus impractical for remote applica- 
tions. However, south has shown that vertical-type furnaces are 
adaptable for use and are cheaper to operate and maintain. In 1979, 
Pacific Northwest Laboratory, working under the auspices of the 

it of Energy's Fuel Refabrication and Development 
D) Program, began developing an advanced concept for a 


power plants. Weic 
US Patent 4,167,959. 1 
Federal Republic of (F.R. 


Apparatus for prod: 
box et ag jacket tubes are filled 


Se eT a te 
° introducing bores, each o' uices including a a 
seal le with a jacket tube at the outside thereof, and a tube 
section extending from the seal to the The sluices have 
respective central axes distributed about periphery of a circle 
having a center coinciding with the central axis of the cylindrical 
opening formed in the side of the glove box. 2 claims. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 14994, 15013, 15730, 16210 


14921 (CONF-791103—70) Mockup testing of remote systems 
for zirconium fuel dissolution process at the Idaho Chemical Process- 
ing Paige, D.M. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 28p. Dep. NTIS, PC 
A03/MF AOl. 


From American 
CA, USA (12 Nov 1979). 

A facility is being constructed at the Idaho National Engi- 
neering Laboratory for storage and dissolution of spent zirconium 
reactor fuels. The dissolution is carried out in chemical type equip- 
ment contained in a large shielded cell. The design provides for 
remote operations and maintenance as required. Equipment predict- 
ed to fail within 5 years is desi for remote maintenance. Each 
system was fabricated for mockup i i i i 


Nuclear Society meeting; San Francisco, 


ing many future problems. In addition, the 
continue through construction, cold startup, and 


14922 (DPSTD-AFCT—77-7) Spent fuel handling and storage 
facility for an LWR fuel reprocessing Baker, W.H.; King, F.D. 
(Du Pont de Nemours (E.1.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Jan 1979. Contract EY-76-C-09-0001. 196p. Dep. NTIS, 
PC A09/MF AOl. 
The facility will have the capability to handle 
assemblies sees 10 MTHM/day, with 30% if the 
in legal weight truck (LWT) casks and the remaining i 
So ee. Fe ae phe! Spy fi. D, 
throughput o' reprocessing plant. size pro space 
for a working inventory of about 50 days plant ye 
in transit 


remaining 
water quality will be controlled by a filter-deionizer system. i 
activity in the water will be maintained at = 2 x 10-* Ci/m 
conductivity will be maintained at 1 to 2 umho/cm. 
ture of the pool water will be maintained at = 40°C to retard 
growth reduce evaporation. Decay heat will be transferred to 
the environment via a heat exchanger-cooling tower system. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 14922, 14959, 14984, 14997, 
14998, 15011, 15730, 16301 


14923 (DOE/ET/47906—2) Fuel-clad failure detection. Final 
report, task 1. Reier, M.; Keneshea, F.; Younger, J. (Nuclear Serv- 
ices Corp., Cam CA (USA)). 16 Nov 1979. Contract AC09- 
79ET47906. 63p. Dep. NTIS, PC A04/MF A01. 





1626 ENERGY RESEARCH ABSTRACTS 


A study has been made of the means of identifying spent 
nuclear fuel assemblies which have suffered clad rupture. Various 
probe techniques, such as the use of an ultrasonic probe or boros- 
cope for visual inspection of individual rods, are not feasible because 
of the inaccessibility of interior rods and the inordinate time con- 
sumed in checking a single assembly. The PIXE (Proton Induced X- 
Ray Emission) method has also been investigated. Although it 
should produce satisfactory results, it would be far more expensive, 
without any obvious advantages, than a sipping system for fission 
products. In-situ sipping of an assembly in a large rack would be 
extremely desirable; however, unambiguous results cannot be pre- 
dicted without trying it and comparing with a technique which 
isolates the assembly from the neighboring ones. Finally, the concep- 
tual design of a sipping system is proposed which is about 2-1/2 
times faster than current ones in operation without any loss in 
accuracy or increased complexity. 5 figures, 7 tables. 


1492 (DOE/SR-SF—2002(Rev.1)) Spent LWR fuel storage 
costs: ioe Seiad, Oe Soe tae. Sepenaas ieee. 
Aiken, SC (USA). Savannah River Operations Office). Jan 1980. 
llp. Dep. NTIS, PC A02/MF AOl1. 

Whenever possible, fuel storage requirements will be met by 
reracking existing reactor basins and/or transfer of fuel to available 
space in other reactor basins. These alternatives represent not only 
the lowest cost storage options but also the most timely. They are 
recognized to face environmental and regulatory obstacles. Howev- 
er, such obstacles should be less severe than those that would be 
encountered with AR or AFR basin storage. When storage require- 
ments cannot be met by the first two options, the least costly 
alternative for most utilities will be use of a Federal AFR. Storage 
costs of $100,000 to $150,000 MTU at a AFR are less costly than 
charges of up to $320,000/MTU that could be incurred by the use of 
AR basins. AFR storage costs do not include transportation from the 
reactor to the AFR. This cost would be paid by the utility separate- 
ly. Only when a utility requires annual storage capacity for 100 
MTU of spent fuel can self-storage begin to compete with AFR 
costs. The large reactor complexes discharging these fuel quantities 
are not currently those that require relief from fuel storage problems. 


14925 (DOE/SR-SF—2003) Spent fuel storage capacity in new 
reactors. (Department of Energy, Aiken, SC (USA). Savannah River 
Operations Office). Dec 1979. 13p. Dep. NTIS, PC A02/MF AO1. 

The standard spent fuel storage pools of the US power 
reactors currently under construction are sized at about 1000 ft? and 
1225 ft? for BWR and PWR respectively. These basins, when 
equipped with SS racks, will contain 11 and 13 years fuel discharge 
respectively, each with full core reserve. With densification by fuel 
pin disassembly and reassembly into light SS cans, their capacity can 
be increased to 19 and 27 years respctively. With moderately ex- 
panded basin size, estimated to cost $3.0 and $1.6 million, and with 
boron SS basin racks, estimated to cost $2.5 and $1.0 million for 
BWR and PWR respectively, the basin capacities could be expanded 
to handle 20 years of reactor discharge. With fuel rod reassembly, 
the capacity of these basins would increase to 40 years or full reactor 
lifetime discharge. Utilities will move toward these moderately 
expanded size basins. 


14926 (HEDL-TC—1334(Rev.1)) Spent fuel characterization 
plan for dry surface storage demonstration tests. Krogness, J.C. 

gineering Development Lab., Richland, WA (USA)). 
a 1980. Contract EY-76-C-14-2170. 13p. Dep. NTIS, PC A02/MF 
AOl. 

Pre- and post-test examinations are planned for spent fuel 
assemblies to be placed in Dry Surface Storage Demonstration 
(DSSD) tests at the Nevada Test Site (NTS). Selected spent fuel 
assemblies are being characterized to determine the condition of the 
assemblies and fuel rods prior to packaging for disposal. At the end 
of the two to five year DSSD program, the spent fuel assemblies will 
undergo a post-test characterization for analysis and comparison 
with pre-test examination data. Data obtained from these as well as 
from other demonstration tests and laboratory spent fuel tests will be 
= to develop a performance prediction model for spent fuel 

isposal. 


14927 (LA—8122-MS) Analysis of railcar-shipping container 
system response to impact conditions. Bartholomew, R.J.; Butler, 
T.A. (Los Alamos Scientific Lab., NM (USA)). Jan 1980. Contract 
W-7405-ENG-36. 156p. Dep. NTIS, PC A08/MF AOI. 

An existing mathematical model for simulating railcar-con- 
tainer system response to coupling impacts was revised to simulate 
configurations that were tested in full-scale experiments. The struc- 
tural model is represented with the lumped-parameter technique. 
The resulting equations are linear except for those for the coupler 
forces experienced during the impact. Results from the mathematical 
model are compared with load and acceleration data obtained during 
the full-scale tests. The model predicts actual response accurately 
enough to make it useful as a design and safety analysis tool. 
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14928 (NUREG/CR—1312) Methods for evaluating the leak 
tightness of spent fuel container closures. Benda, B.J.; Langland, R.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Feb 1980. Contract W-7405-ENG-48. 137p. (UCRL—52738). Dep. 
NTIS, PC A07/MF AO1. 

Quarter- and half-scale configurations of five different seal- 
flange hardware configurations were built, including: polymer O- 
rings, silver-coated hollow-metal O-rings, Conoseals, Grayloc seals, 
and Batzer seals. Using helium as a tracer gas, leak-rate tests were 
conducted under itions simulating normal use of spent fuel 
containers. Leak rates were then correlated with such measured and 
calculated parameters as temperature, bolt load, seal-flange interface 
stress, and the differential pressure across the seal. Computer codes 
were developed, and analyses of the mage configuration related 
| closure force to both seal-flange interface contact stress and 
surface area. 


14929 (ORNL/TM—7024) Possibility of multiple temperature 
maxima in geologic repositories for spent fuel from nuclear reactors. 
Beyerlein, S.W.; Claiborne, H.C. (Oak Ridge National Lab., TN 
(USA)). Jan 1980. Contract W-7405-ENG-26. 42p. Dep. NTIS, PC 
A03/MF AO1. 

Heat transfer studies show that two oe maxima at 
the disposal horizon could be experienced in CANDU spent fuel 
repositories - one at about 60 years and another slightly higher one at 
13,000 years. Because CANDU spent fuels display a monotonically 
decreasing heat generation rate, it is not immediately obvious why 
this behavior should occur. This report investigates this behavior, 
confirms the Canadian results, demonstrates that the double peak 
a is due to the presence of the right mixture of short- and 
ong-lived nuclides in the fuel, and concludes that the 13,000-year 
maximum is largely an artifact of the infinite or very large plane 
source model. more realistic repository geometries are used, 
the second peak disappears for repository sizes less than about 1 km? 
Over the long term, radial and surface heat transfer causes the 
thermal history of the disposal region to deviate from that predicted 
by infinite plane (or large finite) source models by reducing the 
magnitude of the second peak. Beyond a 1000-year time horizon, 
care should be exercised in modeling S sege fuel repositories to 
include the proper boundary conditions. For the first few centuries 
after emplacement, however, the infinite source model is consistent 
with the finite disk source model as well as with arrays of spherical 
and point sources. The second temperature peak can be avoided by 
restricting the size of the repository and/or partitioning out the long- 
lived components of the fuel. When spent fuel from PWRs was 
examined for multiple temperature maxima, only one peak was 
found, even for the infinite plane source model. 


14930 (SAND—79-1402) Program strategy document for the 
Nuclear Materials Transportation Technology Center. Jefferson, R.M. 
(ed.). (Sandia Labs., Albuquerque, NM (USA)). Jul 1979. Contract 
EY-76-C-04-0789. 122p. Dep. NTIS, PC A06/MF AOl1. 

A multiyear program plan is presented which describes the 
program of the Nuclear Materials Transportation Technology 
Center (TIC) at Sandia Laboratories. The work element plans, along 
with their corresponding work breakdown structures, are presented 
for TTC activities in the areas of Technology and Information 
Center, Systems Development, Technology, and Institutional Issues 
for the years from 1979 to 1985. 


MARKETING AND ECONOMICS 


14931 (AECL—6414) Some thorium fuel cycle strategies. Duret, 
M.F.; Hatton, H. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Feb 1979. 18p. Dep. NTIS 
(US Sales Only), PC A03/MF AOI. 

The report deals with the problem of introducing an ad- 
vanced nuclear fuel cycle based on thorium in Canada. It is pointed 
out that timing and introduction rate are important considerations, 
certain choices of these variables may lead to undesirable business 
fluctuations in some of the industries involved in the production of 
nuclear energy. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 14713, 14930, 14994, 15873, 
16242, 16635 


14932 (CONF-800117—1) Nuclear waste management: a per- 
spective. Leuze, R.E. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF AOIl. 

From American Nuclear Society conference; Tulsa, OK, 
USA (15 Jan 1980). 

The of our problems with nuclear waste management is 
outlined. Present and future inventories of nuclear wastes are as- 





MAY 31, 1980 


sessed for risk. A discussion of what is presently being done to solve 
waste management problems and what might be done in the future 
are presented. (DC) 


14933 (ENICO—1013) Technical quarterly progress report, 
April 1-June 30, 1979. Plung, D.L. (ed.). (Exxon Nuclear Idaho Co., 
Inc., Idaho Falls (USA)). Jan 1980. Contract AC07-791D01675. 
131p. Dep. NTIS, PC A07/MF AOI. 

Special Materials Production: results are reported on work 
done on long-term management of ICPP high-level wastes; this 
work includes post-calcination treatment, actinide removal, calcine 
solids retrieval and handling, and work on a Draft Programmatic 
Environmental Impact Statement. Results are also reported on plant 
process improvement, waste a development, and techni- 
cal support to the New Waste Calcining Facility. Results of work 
done on the evaluation of HEPA filter test methods, and the 
pets cane of a continuous alpha monitor are + as is work 
on technical program improvement. Fuel Cycle Research and De- 
velopment: In the krypton-85 storage development sie seme results 
of work done are reported on: krypton zeolite enca tion, 
ton pressurized cylinders, and ton storage development. r 
Projects Supporting Energy Development: In the nuclear materials 
= program results of work done include that on the material 
control test and evaluation system, sensor and instrument develop- 
ment, and the portable mass spectrometer development. Other re- 
sults reported include work done on the in-plant source term mea- 
surement program, burnup methods for fast breeder reactor fuels, 
and on specialized fuel research - analytical support. As part of the 
research on analytical methods, work on uranium tion for 
isotope dilution mass spectrometry and hexone volatility studies is 
reported. Results from Oklo studies are also reported. 


14934 (NUREG/CR—1326) Properties of radioactive wastes 
and waste containers. Quarterly progress report, October-December 
1979, Manaktala, H.K.; Colombo, P.; Neilson, R.M. Jr. (Brookhaven 
National Lab., Upton, NY (USA)). Feb 1980. Contract EY-76-C-02- 
0016. 26p. (BNL-NUREG—S51148). Dep. NTIS, PC A03/MF A011. 
Experiments were conducted to establish appropriate waste/ 
binder ratios within which boric acid (simulated reactor waste) may 
be incorporated into portland type III cement to produce acceptable 
waste form. Both pH-adjusted and pH-unadjusted boric acid solu- 
tions were used. NaOH was used to adjust the boric acid pH. Data 
are reported for 3, 6, and 12 wt % boric acid wastes, with pH- 
adjusted values of 7, 10, and 12. Range of waste/binder ratios 
investigated are from 0.3 to 1.5. Results show: (a) pH-unadjusted 12 
wt % boric acid waste (typical reactor waste concentration) does 
not solidify without neutralization with NaOH at waste/binder ratios 
investigated, (b) boric acid waste neutralized with NaOH, before 
solidification, requires shorter cure time compared with pH-unad- 
justed waste, and (c) the amount of pH adjustment, of boric acid 
with NaOH, needed to assure satisfactory solidification is a variable 
related to boric acid concentration in the waste. Impact tests were 
pues on urea-formaldehyde waste forms containing simulated 
WR ue filter cake in diatomaceous earth. Impact energies of 
7.85, 15.7, and 31.4 joules were used. Data are provided, in graphical 
form, for formulations with waste/binder ratios of 1.6, 2.0, and 2.4. 
Results show: (a) higher impact loadings generate greater number of 
particulates in all size ranges, and (b) waste forms with higher 
waste/binder ratio produce greater number of particulate for a given 
impact loading. 8 figures, 7 tables. 


14935 (PNL—3000-3) Nuclear waste management. Quarterly 
progress report, July-September 1979. Platt, A.M.; Powell, J.A. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Nov 1979. 
Contract EY-76-C-06-1830. 92p. Dep. NTIS, PC A05/MF AOI. 

Research is reported on: decontamination and densification of 
chop-leach cladding residues, monitoring of effluents from waste 
solidification, TRU waste mobilization, Kr solidification, “C and 
1291 fixation, waste management system and safety studies, waste 
isolation safety assessment, logging systems for shallow land burial, 
unsaturated zone transport, mobile organic complexes of fission 
products, electropolishing for surface decontamination of metals, 
and decontamination and decommissioning of Hanford facilities. 


(DLC). 


14936 (PNL—3078) Nuclear waste management issues: a multi- 
disciplinary evaluation framework. TeKneKron B-52865-A-L. Hoff- 
man, M. (Teknekron, Inc., Berkeley, CA (USA)). Feb 1989. Con- 
tract EY-76-C-06-1830. 90p. Dep. NTIS, PC AOS/MF AOl1. 

Initially, this paper characterizes the nuclear waste problem 
that requires analysis to establish the rationale for an interdisciplin- 
ary approach to resolve it. The problem characterization also ex- 
plains why the — concern with contaminated SS. and 
intrusion through drilling has been selected for the focus of the panel 
meeting. The Nominal Group Technique (NGT), the group process 
format chosen for the experts’ deliberations, is explained in some 
detail and its value in facilitating the desired dialogue is described. 
The dialogue is organized around the various issue areas that would 
be of concern to a program manager dealing with the potential 
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problem of radioactivity escaping to the biosphere through human 
intrusion into contaminated groundwater. The participants are iden- 
tified by professional discipline so that the dialogue can be presented 
in a realistic fashion. Both the content of the dialogue and its format 
are evaluated. Particular attention is given to their usefulness in 
generating a cross-section of subissues and factors that should be 
addressed when analyzing the waste disposal system’s adequacy to 
prevent contaminated groundwater escaping to the biosphere. 


14937 (PNL—3300(Pt.2), pp 161) Decommissioning and decon- 
tamination (burial ground stabilization) studies. Cline, J.F. Feb 1980. 
In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 
The decommissioning and decontamination of retired Han- 
ford facilities and the future use of surrounding landscapes require 
isolation of contaminated wastes from the biosphere. Burial 
stabilization studies were conducted to determine the effectiveness of 
a barriers for isolating contaminated wastes in shallow-land 
urial sites from plants and animals. This study was undertaken to 
determine the effectiveness of using a layer of loose rock between 
the waste and the surface soil covering to prevent both plant root 
and animal penetrations. 


14938 (RISLEY-Trans—3999) Radioactive wastes, current ques- 
tions. Radioactive and their management. Sousselier, Y. 
(UKAEA Risley Nuclear Power Development Labs.). 1978. 12p. 
British Library Lending Division, Boston Spa. 

The subject is treated under the following went neg 
wastes and by-products; origin of radioactive waste; classi ion of 
waste and basic characteristics; principles of waste management 
(practical rules for management, quantity of radioactive waste, de- 
velopment of waste management, present and future safety of waste 
management). 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 16277 


(CONF-800313—2) Volume reduction of contaminated 
metal waste. Copeland, G.L.; Heestand, R.L. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 9p. . NTIS, 
PC A02/MF AOI. 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

A conceptual waste treatment plan comprises sorting the 
metal scrap into alloy types, size reduction of the scrap to fit in the 
melting equipment, further alloy segregation by sequentially raising 
the temperature of mixed scrap lots and allowing the low-melting 
alloys to drip-melt out, induction melting of the high-melting alloys, 
and casting all alloy type into ingots. Laboratory melts of various 
metals were made to compare the observed partitioning of uranium 
to the slag with thermodynamic calculations. An engineering-scale 
demonstration was also conducted in which typical metal scrap 
contaminatéd with UO, was processed by mechanical size reduction, 
drip melting, and induction melting. Results show decontamination 
was S$! 1. 5 figures, 2 tables. (DLC) 


14940 (DP-MS—79-112) Slurry spray distribution within a simu- 
lated scale spray dryer. Bertone, P.C. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 20 
Dec 1979. Contract EY-76-C-09-0001. 50p. Dep. NTIS, PC A03/MF 
AOl. 


Thesis. Submitted to Univ. of Virginia, Charlottesville. 
It was found that the distribution of liquid striking the sides of 
a simulated room temperature spray dryer was not significantly 
altered by the choice of nozles, nor by a variation in nozzle operat- 
ing conditions. Instead, it was found to be a function of the spray 
dryer’s configuration. A cocurrent flow of air down the drying 
cylinder, not possible with PNL’s closed top, favorably altered the 
ray distribution by both decreasing the amount of liquid striki 
interior of the cylinder from 72 to 26% of the feed i 
by shifting the zone of maximum impact from 1.0 to 1.7 feet from the 
nozzle. These findings led to the redesign of the laboratory scale 


spray dryer to be tested at the Savannah River Plant. The diameter 
of the drying chamber was increased from 5 to 8 inches, and a 
cocurrent flow of air was established with a close i recycle. Finally, 
this investigation suggested a drying scheme which offers all the 
advantages of spray drying without many of its limitations. 


14941 (DPE—3584) Conceptual design report for alpha waste 
incinerator. (Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(USA). Engineering Dept.). Apr 1979. Contract EY-76-C-09-0001. 
102p. Dep. S, PC A06/MF AO1. 

The Alpha Waste Incinerator, a new facility in the SRP H- 
Area, will process transuranic or alpha-contaminated combustible 
solid wastes. It will seal the radioactive ash and scrubbing salt 
residues in cans for interim storage in drums on site burial 
pads. This report includes objectives. nroiect estimate, ule, 
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standards and criteria, excluded costs, safety evaluation, energy 
consumption, environmental assessment, and key drawings. (DLC) 


14942 (MLM—2684) Development of ultrafiltration and adsor- 
bents: April-September 1979. Roberts, R.C.; Herald, W.R. (Mound 
Facility, Miamisburg, OH (USA)). 14 Mar 1980. Contract EY-76-C- 
04-0053. 61p. Dep. NTIS, PC A04/MF AOl1. 

Tests were begun on influent from the radioactive waste 
disposed plant spiked with other actinides, but problems with the 
laboratory-scale reverse osmosis (RO) unit led to postponement of 
these tests. Laboratory-scale RO tests on solution spiked with fission 
products showed very good rejection (98 to 100%) of Co, '°7Cs, 
and '*"]. A literature searci: was made for references to actinide and 
fission product removal from waste streams by adsorbents. A table 
lists adsorbents and what elements they remove. A cross reference of 
adsorbents was compiled in a series of tables so that data from 
different waste treatment reports can be compared. Laboratory 
column experiments on Co, Cs, and I gave decontamination factors 
(DF) for several adsorbers. Engineering tests on Am, Pu, U, and Np 
are reported at several flow rates and at pH values of 3, 7, and 10. 
DFs for these actinides are reported. 


14943 (ORNL—5562) Volatility of ruthenium-106, technetium- 
99, and iodine-129, and the evolution of nitrogen oxide compounds 
during the calcination of high-level, radioactive nitric acid waste. 
Rimshaw, S.J.; Case, F.N.; Tompkins, J.A. (Oak Ridge National 
Lab., TN (USA)). Feb 1980. Contract W-7405-ENG-26. 58p. Dep. 
NTIS, PC A04/MF AO1. 

The nitrate anion is the predominant constituent in all high- 
level nuclear wastes. Formic acid reacts with the nitrate anion to 
yield noncondensable, inert gases (N2 or N2O), which can be 
scrubbed free of }°*Ru, '7°I, and ®Tc radioactivities prior to elimi- 
nation from the plant by passing through HEPA filters. Treatment of 
a high-level authentic radioactive waste with two moles of formic 
acid per mole of nitrate anion leads to a low RuOQ, volatility of about 
0.1%, which can be reduced to an even lower level of 0.007% on 
adding a 15% excess of formic acid. Without pretreatment of the 
nitrate waste with formic acid, a high RuO, volatility of ~ 35% is 
observed on calcining a 4.0 N HNO; solution in quartz equipment at 
350°C. The RuO, volatility falls to ~ 1.0% on decreasing the initial 
HNO: concentration to 1.0 N or lower. It is postulated that thermal 
denitration of a highly nitrated ruthenium complex leads to the 
formation of volatile RuO,, while decarboxylation of a ruthenium- 
formate complex leads to the formation of nonvolatile RuO2. Wet 
scrubbing with water is used to remove RuQ, from the off-gas 
stream. In all glass equipment, small amounts of particulate RuOz are 
formed in the gas phase by decomposition of RuOQ,. The Tc 
volatility was found to vary from 0.2 to 1.4% on calcining HNOs 
and HCOOH (formic acid) solutions over the temperature range of 
250 to 600°C. These unexpectedly low volatilities of Tc are 
correlated to the high thermal stability limits of various metal 
pertechnetates and technetates. Iodine volatilities were high, varying 
from a low of 30% at 350°C to a high of 97% at 650°C. It is 
concluded that with a proper selection of pretreatment and operat- 
ing conditions the **Ru and Tc activities can be retained in the 
calcined solid with recycle of the wet scrubbing solution. However, 
because of its high volatility, the iodine concentrates in the first 
scrub solution, which should be segregated and treated separately. 


14944 (ORNL—S5618) Evaluation of the Low-Level Waste Treat- 
ment Plant at Oak Ridge National Laboratory, and suggested changes 
in the design and operation. Chilton, J.M. (Oak Ridge National Lab., 
TN (USA)). Mar 1980. Contract W-7405-ENG-26. 3lp. Dep. NTIS, 
PC A03/MF AO1. 

The operation of the Low-Level Waste Treatment (LLWT) 
Plant was monitored for one month to determine why the precipiia- 
tion-filtration step failed to remove the normal amount of hardness. 
Each of the three resin beds loaded with Duolite CS-100 resin was 


taken through one loading-elution cycle. The primary radioactivity 


in this waste is ®Sr and '*’Cs, and, under optimum conditions, the 
plant discharges about 0.015 dpm/ml of ®Sr and 0.06 dpm/ml of 
37Cs. Although no strontium breakthrough was noted, the results 
showed that cesium broke through each of the beds after the passage 
of about 550 bed volumes. Development work for this process had 
indicated a useful capacity of about 2000 bed volumes, however, and 
the plant has routinely operated using this value. Resin samples 
showed that the static volumetric distribution coefficient (DC) for 
cesium had dropped from 3900 for new resin to about 475 for used 
resin. Also, the DC for strontium dropped from 20,000 to about 
5500. The optimum loading of cesium was found at pH 11.9. No 
clear-cut cause could be established for the occasional incomplete 
calcium precipitation. Even using exhausted resin, however, the exit 
stream is below the permissible concentration for all radionuclides in 
public streams. Recommendations from this study are immediate 
replacement of all three resin columns, relocation of the pH-sensing 
electrode in the precipitation step, use of a more dilute caustic 
solution for regeneration, institution of a sampling routine to deter- 
mine more promptly the breakthrough of cesium from the resin, and 
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relocation and possible modification of the gamma detector in the 
exit stream. 


14945 (ORNL/TM—6445) Separation of americium, curium, 
and rare earths from high-level wastes by oxalate precipitation: experi- 
ments with synthetic waste solutions. Forsberg, C.W. (Oak Ridge 
National Lab., TN (USA)). Jan 1980. Contract W-7405-ENG-26. 
103p. Dep. NTIS, PC A06/MF AOI1. 

The separation of trivalent actinides and rare earths from 
other fission products in high-level nuclear wastes by oxalate pre- 
cipitation followed by ion exchange (OPIX) was experimentally 
investigated using synthetic wastes and a small-scale, continuous- 
flow oxalic acid precipitation and solid-liquid separation system. 
Trivalent actinide and rare earth oxalates are relatively insoluble in 
0.5 to 1.0 M HNOs whereas other fission product oxalates are not. 
The continuous-flow system consisted of one or two stirred-tank 
reactors in series for crystal growth. Oxalic acid and waste solutions 
were mixed in the first tank, with the product solid-liquid slurry 
leaving the second tank. Solid-liquid separation was tested by filters 
and by a gravity settler. The experiments determined the fraction of 
rare earths precipitated and separated from synthetic waste streams 
as a function of number of reactors, system temperature, oxalic acid 
concentration, liquid residence time in the process, power input to 
the stirred-tank reactors, and method of solid-liquid separation. The 
crystalline precipitate was characterized with respect to form, size, 
and chemical composition. These experiments are only the first step 
in converting a proposed chemical flowsheet into a process flow- 
eer suitable for large-scale remote operations at high activity 
levels. 


14946 (PNL—3050-1) Research and development activities: high- 
level waste immobilization program. Quarterly progress report, Janu- 
ary-March 1979, McElroy, J.L.; Mendel, J.E.; Bonner, W.F.; Henry, 
M.H. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Nov 
1979. Contract EY-76-C-06-1830. 50p. Dep. NTIS, PC A03/MF 
AOl. 

Liquid waste, made from zirconium-clad UO2 power reactor 
fuel with an average burnup of 25,000 MWd/MT, was converted to 
glass by the in-can melting process. An intrinsic-gamma melt-level 
detection system was tested during the NWVP demonstrations; 
results showed that if a sufficient number of collimators are used the 
system will track the melt surface with a precision of 1 in. during the 
filling of cans with waste glass. The two canisters filled in the 
NWVP are both 8 in. in diameter and contain borosilicate glass of 
very similar ——- One canister contains 116 kg of glass that 
generated 0.38 kW of self-heat when produced; the other contains 
145 kg of glass, and generates 1.01 kW. Spray calcination of simulat- 
ed Savannah River Plant liquid waste at a rate of 400 L/h was 
demonstrated in the 36-in.-dia. calciner. Five waste forms are being 
compared: concrete-containing waste calcine, sintered waste glass, 
glass-ceramic, Synroc B (a crystalline assemblage of titanates), and 
borosilicate waste glass (composition 76-68). Results of initial tests 
indicate that the reaction rate of carbon with water, previously 
found to be very low, may be increased in a radiation field. 


14947 (PNL—3060) Development and characterization of solidi- 
fied forms for high-level wastes: 1978. Annual report. Ross, W.A.; 
Mendel, J.E. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1979. Contract EY-76-C-06-1830. 108p. Dep. NTIS, 
PC A06/MF AO1. 

Development and characterization of solidified high-level 
waste forms are directed at determining both process properties and 
long-term behaviors of various solidified high-level waste forms in 
aqueous, thermal, and radiation environments. Waste glass properties 
measured as a function of composition were melt viscosity, melt 
electrical conductivity, devitrification, and chemical durability. The 
alkali metals were found to have the greatest effect upon glass 
properties. Titanium caused a slight decrease in viscosity and a 
eer increase in chemical durability in acidic solutions (pH-4). 
Aluminum, nickel and iron were all found to increase the formation 
of nickel-ferrite spinel crystals in the glass. Four multibarrier ad- 
vanced waste forms were produced on a one-liter scale with simulat- 
ed waste and characterized. Glass marbles encapsulated in a 
vacuum-cast lead alloy provided improved inertness with a minimal 
increase in technological complexity. Supercalcine spheres exhibited 
excellent inertness when coated with pyrolytic carbon and alumina 
and put in a metal matrix, but the processing requirements are quite 
complex. Tests on simulated and actual high-level waste glasses 
continue to suggest that thermal devitrification has a relatively small 
effect upon mechanical and chemical durabilities. Tests on the ef- 
fects radiation has upon waste forms also continue to show changes 
to be relatively insignificant. Effects caused by decay of actinides 
can be estimated to saturate at near 10'° alpha-events/cm® in homo- 
geneous solids. Actually, in solidified waste forms the effects are 
usually observed around certain crystals as radiation causes amorphi- 
zation and swelling of th crystals. 


14948 (PNL—3109) Spray calcination/in-can melting: effluent 
characterization and treatment. Hanson, M.S. (Battelle Pacific North- 
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west Labs., Richland, WA (USA)). Mar 1980. Contract EY-76-C-06- 
1830. 105p. Dep. NTIS, PC A06/MF AOI. 

According to data obtained during calcination of nonradioac- 
tive, simulated waste, ruthenium and cesium losses from the spray 
calciner are small, on the order of 3.5 x 10°?% and 3.4 x 10°?%, 
ar Calciner-melter and filter decontamination factors for 
ruthenium and cesium averaged 3.6 x 10‘ and 3.9 x 10‘, respectively. 
Particulate decontamination factors of 10° to 10* have been obtained 
using sintered stainless steel filters. A significant portion of the 
ruthenium and cesium lost to the process off-gas system was due to 
— penetration of the filters. The particles penetrating the filters 

ve a mass distribution centering about a size large enough to 
control with available technology. Processing wastes containin 
fluoride will probably volatilize a portion of the fluoride to the off- 
po system, thus increasing the probability of corrosion problems. 34 
igures, 30 tables. 


14949 (SAND—79-0199) Radiation stability of sodium titanate 
ion exchange materials. Kenna, B.T. (Sandia Labs., Albuquerque, 
NM (USA)). Feb 1980. Contract EY-76-C-04-0789. 22p. Dep. NTIS, 
PC A02/MF AO1. 

Sodium titanate and sodium titanate loaded macroreticular 
resin are being considered as ion exchangers to remove ®Sr and 
actinides from the large volume of defense waste stored at Hanford 
Site in Washington. Preliminary studies to determine the radiation 
effect on Sr*? and I~ capacity of these ion-exchange materials were 
conducted. Samples of sodium titanate powder, sodium titanate 
loaded macroreticular resin, as well as the nitrate form of macroreti- 
cular anion resin were irradiated with up to 2 x 10° Rads of Co 
gamma rays. Sodium titanate cation capacity decreased about 50% 
while the sodium titanate loaded macroeticular resin displayed a 
dramatic decrease in cation capacity when irradiated with 108-10° 
Rad. The latter decrease is tentatively ascribed to radiation damage 
to the organic portion which subsequently inhibits interaction with 
the contained sodium titanate. The anion capacity of both macroreti- 
cular resin and sodium titanate loaded macroreticular resin exhibited 
significant decreases with increasing radiation exposure. These re- 
sults suggest that consideration should be given to the potential 
effects of radiation degradation if column regeneration is to be used. 
5 figures, 2 tables. 


14950 (UCRL—15147) Nuclear waste immobilization. Progress 
report. Ringwood, A.E.; Sinclair, W.; McLaughlin, G.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 20 Nov 1979. 
Contract W-7405-ENG-48. 68p. Dep. NTIS, PC A04/MF AOI. 

Portions of document are illegible. 

United States defense nuclear wastes are presently in tank 
storage, largely as sludges comprising Fe, Mn, Ni, U and Na oxides 
and hydroxides, together with 0.5 to 5 percent of fission products 
and actinides (exclusive of uranium). The relative proportions of Al, 
Fe, Mn, Ni, U and Na in the sludges from different tanks vary 
considerably, except that (Fe + Al + Mn) are by far the major 
components and Fe is more abundant than Mn. Typical compositions 
of some calcined sludges from Savannah River are given. This paper 
briefly describes how the SYNROC process, utilizing straightfor- 
ward technology, can be readily adapted to the problem of defense 
waste immobilization, yielding a dense, inert, ceramic waste-form, 
SYNROC-D. Two classes of processes are discussed - one designed 
to immobilize sludges containing normal amounts of sodium and the 
other designed for otherwise similar sludges which are, however, 
strongly depleted in sodium as a result of more efficient washing 
procedures. 


14951 (UJV—4113-Ch) Applied laboratory research of high-level 
waste denitration and calcination technologies. Progress report. Na- 
eaten J. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 

ia)). Jan 1977. 21p. (In Czech). Ustav jaderneho vyzkumu CSKAE, 
Rez, Czechoslovakia. 

Denitration and calcination processes are assessed for model 
solutions of high-level radioactive wastes. The kinetics was studied 
of the reaction of HNO; with HCOOH with respect to the final 
composition of the gaseous product. A survey is presented of used 
denitration agents and of reaction processes. Calcination was studied 
both as associated with denitration in a single technological step and 
separately. Also studied was the pyrolysis and chemical decomposi- 
tion of sodium nitrate which forms an indecomposable melt in the 
temperature region of 320 to 850 degC under normal conditions. 
Based on the experiments a laboratory unit was designed and pro- 
duced for the denitration and calcination of model solutions of high- 
level radioactive wastes operating in a temperature range of 100 to 
550 degC with a capacity of 1000 ml/h. A boiler type stirred 
evaporator with electric heating (3 kW) was chosen for the denitra- 
tion unit while a vertical calcinator modified from a film evaporator 
with a thermal input of 4 kW was chosen for the calcination unit. 


14952 (VTT-REA—40) Suitability of using concrete for solidifi- 
cation of liquid radioactive wastes. Boeoek, Tommy; Aittola, J.-P. 
(Valtion Teknillinen Tutkimuskeskus, Otaniemi (Finland). Reaktori- 
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laboratorio). Dec 1978. 23p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

This critical review discusses the solidification of intermediate 
and low-level radioactive wastes. Feasibility studies of the incorpo- 
ration of radioactive wastes from nuclear power plants into concrete 
has been done especially considering Finnish conditions. Many dif- 
ferent types of cements and admixtures have been studied. The 
reported results in the literature have been somewhat conflicting and 
because of that the authors proposed research activities in analysing 
the properties of different types of cements. 


14953 (PNL-TR—377) Present status of techniques used for 
high-level liquid-waste solidification. Sombret, C. 8 Jan 1980. Trans- 
lated from Annual meeting of IAEA Technical Committee on 
Alpha-Bearing Waste, Cadarache, France, Octover 1979. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

Many nations have pursued research on the solidification of 
high-level liquid wastes. The different waste forms under considera- 
tion are distinguished. Techniques used in making calcinates, 
metal composites, modified calcinate-metal composites, and 
(batch and continuous processes) are discussed, particularly the 
latter. Develo; ts achieved in different countries are summarized. 
17 figures. (DLC) 


14954 System for disposing of radioactive waste. Gablin, K.A.; 
Hansen, L.J. (to Nuclear Engineering Co.). US Patent 4,168,243. 18 
Sep 1979. Filed date 24 Mar 1976. 18p. 

A system is described for disposing of radioactive waste 
material from nuclear reactors by solidifying the liquid components 
to produce an encapsulated mass adapted for disposal by burial. The 
method contemplates mixing of radioactive waste materials, with or 
without contained solids, with a setting agent capable of solidifying 
the waste liquids into a free standing hardened mass, placing the 
resulting liquid mixture in a container with a proportionate amount 
of a curing agent to effect solidification under controlled conditions, 
and thereafter burying the container and contained solidified mix- 
ture. The setting agent is a water-extendable polymer consisting of a 
suspension of partially polymerized particles of urea formaldehyde in 
water, and the curing agent is sodium bisulfate. Methods are dis- 
closed for dewatering slurry-like mixtures of liquid and particulate 
radioactive waste materials, such as spent ion exchange resin beads, 
and for effecting desired distribution of non-liquid radioactive mate- 
rials in the central area of the container prior to solidification, so that 
the surrounding mass of lower specific radioactivity acts as a partial 
shield against higher radioactivity of the non-liquid radioactive 
materials. The methods also provide for addition of non-radioactive 
filler materials to dilute the mixture and lower the overall radioactiv- 
ity of the hardened mixture to desired Lowest Specific Activity 
counts. An inhibiting agent is added to the liquid mixture to adjust 
the solidification time, and provision is made for adding additional 
amounts of setting agent and curing agent to take up any free water 
and further encapsulate the hardened material within the container. 
30 claims. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 14929, 14995, 15000, 15001, 
15002, 15003, 15004, 15005, 15006, 15007, 15010, 15730, 16633, 
16920, 16921, 16939, 16940, 16948, 16955 


14955 (CONF-791112—49) Radiolytic oxidation and reduction 
of plutonium. Fried, S.; Friedman, A.; Sullivan, J.C.; Nash, K.; 
Cohen, D.; Sjoblom, R. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 23p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

It has been shown on several occasions that all other things 
being equal, the rate of migration of plutonium through an aquifer is 
greatly influenced by its oxidation state. It is a reasonable expecta- 
tion that other actinides exhibiting multiple oxidation states will 
behave similarly. By and large the more highly charged ions in 
solution move through rock strata more slowly than those of lesser 
charge. Thus for comparative experiments on the relative migration 
rates of Pu(IV) and Am(III) one would expect Pu(III) to move 
about 10 times faster than Pu(IV) and it has been shown that PuO,** 
moves about 250 times more rapidly than Pu(IV). Since one of the 
more important parameters of safety assessment is radionuclide mi- 
gration rate it can be seen that it becomes important to know the 
oxidation states of radionuclides (actinides for the purpose of this 
report) existing in possible leachates from the material originally 
emplaced in a repository. It was with this in mind that a study of the 
intrinsic stability of plutonium oxidation states in ground water 
solutions was undertaken. One of the most prominent proposals for a 
waste repository in WIPP (Waste Isolation Pilot Project) which 
intends to utilize bedded salt strata as the isolating medium. Ground 
water in that context is saturated brine and is made up to specifica- 
tions issued by Sandia Laboratories and designated as Solution A. 
The net result of these series of reactions is that plutonium may 
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undergo a cycle of oxidation and reduction. This is a composite 
effect since it is the sum of radiolytic oxidation and reduction and 
disproportionation and reproportionation reactions. The period of 
the cycle must depend on concentration of Pu, radiation field 
intensity, pH of solution, temperature, and formation of complexes. 
Thus the migration characteristics of all of the oxidation states of Pu 
(with the possible exception of Pu(VII) will have to be considered. 


14956 (CONF-791112—52) Measurement of penetration depths 
of plutonium and americium in sediment from the ocean floor. Fried, 
S.; Friedman, A.; Hines, J.; Sjoblom, R.; Schmitz, G.; Schreiner, F. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 17p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

The clay-like sediment covering the ocean floor constitutes 
the last barrier that shields the biosphere from contamination by 
radionuclides stemming from the nuclear wastes of a subseabed 
repository. In the event of a failure of the engineered barriers the 
mobility of the released radionuclides in the sediment determines the 
rate and the extent of entry into the water of the ocean. The initial 
results of measurements designed to determine the mobility of tran- 
suranium elements in sediment from the ocean floor are presented. 
Data indicate very low migration rates and imply strong chemisorp- 
tive interaction with the sediment. 


14957 (CONF-800313—1) Risk evaluations of transuranic waste 
at the Idaho National Engineering Laboratory. Smith, T.H.; Kene- 
shea, F.J. (EG and G Idaho, Inc., Idaho Falls (USA); Nuclear 
Services Corp., Campbell, CA (USA)). 1980. Contract EY-76-C-07- 
1570. 38p. Dep. NTIS, PC A03/MF AO1. 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

Approximately 75% of the defense low-level transuranic 
(TRU) waste stored in the United States and 25% of the buried TRU 
waste is located at the Idaho National Engineering Laboratory 
(INEL). Studies have been performed to identify and evaluate 
technical alternatives for the long-term management of this waste. 
(The alternatives range from leaving the waste in place as is to 
reviewing, processing, and shipping it to an offsite geological reposi- 
tory.) Among the evalations that have been performed were prelimi- 
nary risk evaluations. The dose commitment and risk of hypotheti- 
cal, near-term, accidental or uncontrolled releases of radionuclides 
have been evaluated for each alternative. The following potential 
causes of radionuclide release have been studied: process and han- 
dling accidents, shipping accidents, natural events (e.g., earth- 
quakes), man-caused events (e.g., airplane crashes), and future intru- 
sion by individuals or small populations after loss of societal control 
over the waste. The hypothetical releases have been evaluated, in 
terms of dose commitment and (if pertinent) probability and risk, for 
all operational steps making up each concept. The dominant scaner- 
ios in terms of near-term risk are (1) lava flow up through or over 
the waste, leading to airbone releases; (2) an explosion or a criticality 
accident in the waste-processing facility; and (3) a tornado strike or a 
fire during waste retrieval. The dominant long-term releases are (1) 
volcanic action; and (2) intrusion of people on the waste 
site.Although substantial dose commitments to individual members 
of the public were calculated for the lava flow and intrusion scenar- 
ios, no prompt health effects would be expected from the exposures. 
The effects would be in the form of a slightly increased likelihood of 
latent cancer induction. The results of these preliminary risk evalua- 
tions are being used to guide more detailed evaluations and design 
safety studies. 


14958 (DOE/ER/04972—2) Microcrack technology. Progress 
report, 1 April 1979-29 February 1980. Simmons, G.; Caruso, L.; 
Padovani, E. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. 
of Earth and Planetary Sciences). Mar 1980. Contract AC02- 
78ER04972. 62p. Dep. NTIS, PC A04/MF AOI. 

Microcracks in samples of core from a 3000-foot hole in the 
Conway granite, near North Conway, New Hampshire, are abun- 
dant and most of them are sealed with siderite, chlorite, quartz, 
hematite, clay, or microbreccia. The sealed cracks are 1 to 100pu 
wide, intersect many grain boundaries, often coincide with grain 
boundaries, and both intersect and contain minerals that are normal- 
ly rich in U and Th. The abundances of U and Th in 100-gm-bulk 
samples range from 0.1 to 30 ppM and from 6 to 100 ppM, respec- 
tively. The working hypothesis that U and Th have migrated 
through the microcracks in CO,-rich waters is proposed. In the 
Redstone Quarry core, the presently open microcracks are preferen- 
tially oriented; most open cracks have horizontal surfaces. Samples 
of Devonian shales have been obtained for the purpose of examining 
microcracks in relation to the production of natural gas. The prob- 
lems of sample yy for fissile shale have been Tot solved. 
Samples from the NTS have been prepared for the examination of 
microcracks in relation to possible disposal sites for radioactive 
waste. 
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14959 (HEDL-TC—1331(Rev.1)) Materials interaction test 
summary description. Krogness, J.C. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Jan 1980. Contract EY-76-C-14- 
2170. 17p. Dep. NTIS, PC A02/MF AO1. 

e Materials Interaction Test is designed to provide early 
scoping data on host rock performance and interaction between 
nuclear waste canister materials and host repository media under 
conditions representative of expected disposal environments. Cap- 
sules containing these materials were put in a spent fuel assembly and 
subsequently placed in a disposal test to study behavior in a low- 
level radiation environment at temperaures expected to range be- 
tween 300 to 400°F. Thermal control capsules are being exposed in 
laboratory furnaces to allow a determination and separation of 
thermal and radiation effects. Post-test specimen examinations are 
planned to determine material property changes and interaction 
effects and provide data for understanding the effectiveness of host 
rock, canister, and cladding materials in long-term waste isolation. 


14960 (LA-UR—80-437) Laboratory studies of radionuclide dis- 
tributions between selected groundwaters and geologic media. Erdal, 
B.R. (ed.). (Los Alamos Scientific Lab., NM (USA)). 1980. Contract 
W-7405-ENG-36. 91p. Dep. NTIS, PC AOS/MF AO1. 

Extensive studies of the behavior of plutonium and americium 
in pH 8 groundwaters were made, particularly with respect to 
container sorption, filtering, and centrifugation. Significant improve- 
ments in the method used for measuring sorption ratios for these 
elements were developed, and their sorption-desorption ratios on 
argillite and tuff were measured. Effects of particle size, tempera- 
ture, sampling location, mineralogy, and time were investigated for 
these elements. The chemical composition of the water was found to 
be a major factor that governs sorption behavior for some elements. 
Studies of the sorption of strontium, cesium, barium, cerium, euro- 
pium, uranium, and americium on Hainesville salt dome materials 
were made under aerobic and anoxic (< 0.2 ppm oxygen) conditions 
using two synthetic groundwaters: one represented the Wilcox 
aquifer in the Hainesville region and the second was a dilute brine. 
Studies of the sorption of strontium, cesium, barium, cerium, euro- 
pium, and uranium(VI) on granite and argillite were made under 
anoxic (< 0.2 ppm oxygen) conditions and the results were com- 
pared to earlier measurements made under aerobic conditions. The 
sorption of uranium(VI) on argillite under atmospheric conditions 
was investigated. Measurements of migration rates in crushed gran- 
ite, argillite, and tuff were made and compared with batch results. 
Infiltration experiments involving the forced injection of activity 
into intact and fractured cores were also performed. 
Microautoradiographic techniques were used to detect specific sorp- 
tion sites. This latter technique was also used to characterize the 
sorption of plutonium and neptunium on polished thin-sections of 
alluvium, granite, tuff, and argillite and to assess the amount of 
aggregation that occurred. Additional physical and chemical charac- 
terizations of the materials used in these studies were made, and new 
analytical techniques were developed. 


14961 (LBL—9582) Laboratory investigations on the hydraulic 
and the: ical properties of fractured crystalline rocks. With- 
erspoon, P.A.; Watkins, D.J.; Cook, N.G.W.; Hood, M.; Gale, J.E. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 
1979. Contract W-7405-ENG-48. 19p. (CONF-791053—3). Dep. 
NTIS, PC A02/MF AOl1. 

From 1. annual ONWI information meeting; Columbus, OH, 
USA (30 Oct 1979). 

The laws of fluid flow in fractures, the dependence of frac- 
ture conductivity on the size of the sample tested, and the thermo- 
mechanical properties of both intact and discontinuous samples in 
crystalline rocks were discussed. (DC) 


14962 (LBL—9952) Rock instrumentation problems experienced 
during in-situ heater tests. Binnall, E.; DuBois, A.; Lingle, R. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.; Terra Tek, 
Inc., Salt Lake City, UT (USA)). Oct 1979. Contract W-7405-ENG- 
48. 1lp. (CONF-791112—51). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

A large amount of valid data has been obtained from the 
Stripa experiments by the use of modified and calibrated off-the-shelf 
rock instrumentation. The elevated temperatures and the need for 
long time integrity in a wet environment revealed unsolved prob- 
lems. The identification and solution of these problems would great- 
ly benefit future experiments. More effort should be applied to the 
development of instruments to meet the environmental, reliability 
and accuracy requirements for test site observations. 


14963 (NUREG/CR—0612) Investigations of the performance 
of solidified high-level nuclear waste forms. comm Ags (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1979. 
Contract W-7405-ENG-48. 198p. (UCRL—52700). Dep. NTIS, PC 
A09/MF AO1. 

The Lawrence Livermore Laboratory has been providing 
technical support to the Nuclear Regulatory Commissinn in +h- 
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development of regulations, regulatory guides, and branch technical 
ea for the management of nuclear wastes. Studies of solidified 
igh-level waste during the period from 1976 to 1978, when work 
was terminated because of shifting of national emphasis onto spent 
fuel disposal, are presented in this report. The problem of manage- 
ment, i.e., handling, generation, and disposal of solidified high-level 
waste derived from operation of commercial light-water reactors, 
requires a thorough systematic solution to protect health and ensure 
ety. A definition of the problem by describing the components of 
the waste management system is given: the waste form, the contain- 
ers, storage and transportation appurtenances, handling equipment, 
the repository surface and underground facilities, the repository site, 
and the operations. A systems analysis methodology to assess the 
hazards of waste management is developed. Data on accident prob- 
abilities, waste form characteristics, and geological and hydrological 
properties of potential repository sites are compiled. A wide range of 
management scenarios are generated. Limited sensitivity and uncer- 
tainty analyses are performed. On the basis of available information, 
preliminary investigations showed that transportation and interim 
Storage are of most concern. Also identified are areas needing 
further study: transportation data base, thermal and seismic aspects 
of interim storage, human factors, geochemical transport of radionu- 
clides, and ground water composition, among others. In addition to 
the technical solution of the problems, brief consideration to histori- 
cal and socioeconomic aspects is also given. 


14964 (NUREG/CR—0912(Vol.1)) Geoscience data base hand- 
book for modeling a nuclear waste repository. Volume 1. Isherwood, 
D. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Dec 1979. Contract W-7405-ENG-48. 327p. (UCRL—52719(Vol.1)). 
Dep. NTIS, PC A15/MF A0O1. 

This handbook contains reference information on parameters 
that should be considered in analyzing or modeling a proposed 
nuclear waste repository site. Only those parameters and values that 
best represent the natural environment are included. Rare extremes 
are avoided. Where laboratory and field data are inadequate, theo- 
retical treatments and informed engineering judgements are present- 
ed. Volume | contains a data base on salt as a repository medium. 
Chapters on the geology of bedded and dome salt, the geomechanics 
of salt, hydrology, geochemistry, natural and man-made features, 
and seismology provide compiled data and related information useful 
for studying a proposed repository in salt. These and other data will 
be needed to derive generic deep geologic modeling parameters and 
will also serve as background for the verification of source data that 
may be presented in licensing applications for nuclear waste reposi- 
tories. Volume 2 is the result of a scoping study for a data base on 
the geology, geomechanics, and hydrology of shale, granite, and 
basalt as alternative repository media. Except for the geomechanics 
of shale, most of the sections contain relatively complete compila- 
tions of the available data, as well as discussions of the properties 
that are unique to each rock type. 


14965 (NUREG/CR—1325) Evaluation of isotope migration: 
land burial. Water chemistry at commercially operated low-level radio- 
active waste disposal sites. Quarterly progress report, October-Decem- 
ber 1979. Weiss, A.J.; Colombo, P. (Brookhaven National Lab., 
Upton, NY (USA)). Feb 1980. Contract EY-76-C-02-0016. 27p. 
(BNL-NUREG—S51147). Dep. NTIS, PC A03/MF AO1. 

Decreasing radionuclide sorption, K/sub d/, was observed 
for **Am, Sr, and ®Co when organic substances were added to 
well water and shale from the Maxey Flats, Kentucky, disposal site. 
Ethylenediaminetetraacetic acid (EDTA) caused the greatest de- 
crease in K/sub d/. Several reference clays were also used for 
comparison. Only montmorilionite maintained its sorption capabilit 
in the presence of EDTA. Experiments were performed to establis 
the existence of organoradionuclide complexes in trench waters from 
the low level radioactive waste disposal sites. Fractionations of 
trench waters were accomplished by gel filtration chromatography. 
Preliminary results indicated that cesium isotopes in the eunalk water 
from West Valley, New York, may be associated with organic 
molecules as species with molecular weight less than 700, and that it 
is unlikely an EDTA complex. 


14966 (NVO— 196-13) Nevada nuclear waste storage investiga- 
tions: FY 1980 Project Plan and FY 1981 forecast. (Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office). Feb 
1980. 112p. Dep. NTIS, PC A06/MF AO1. 

The E is responsible for developing or improving the 
technology for safely and permanently isolating radioactive wastes 
from the biosphere. The National Waste Terminal Storage Program, 
which is a part of the US Nuclear Waste Management Program, is 
concerned with disposing of the high-level wastes associated with 
DOE and commercial nuclear reactor fuel cycles. The DOE/NV 
has been delegated the responsibility to evaluate the geohydrologic 
setting and underground rock masses of the Nevada Test Site (NTS) 
area to determine whether a suitable site exists for constructing a 
repository for isolating highly radioactive solid wastes. Accordingly, 
the Nevada Nuclear Waste Storage Investigations (NNWSI) were 
established by NV to conduct these evaluations. The NNWSI are 
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managed by the DOE/'NV, but the field and laboratory investiga- 
tions are being perforrned by scientific investigators from several 
organizations. the four primary organizations involved are: Los 
Alamos Scientific Labo ratory (LASL), Lawrence Livermore Labo- 
ratory (LLL), Sandia Laboratories (SL), and the US Geologi 
Survey (USGS). DOE./NV is responsible for coordinatin 
investigations. This dc»cument presents the Project Plan for the 
NNWSI for FY 1980 aiid forecasts activities for FY 1981. Each task 
is divided into subtaskcs and described. This Plan is subject ot 
periodic review and revision by the DOE/NV. Changes will be 
addressed as they occur in NNWSI Quarterly Reports. This docu- 
ment also presents information on the Project's technical approach 
as well as its history, organization, and management. 


14967 (ONWI—%-4) Status report on the importance of natural 
in as radion 


groundwater agents. 
Means, J.L.; Hastings, |D.W. (Battelle Columbus Labs., OH (USA)). 
Dec 1979. Contract EY-:76-C-06-1830. 33p. Dep. NTIS, PC A03/MF 
AO0l. 

This status ‘t describes the results of our preliminary 
chemical analyses of the uranium solution mine leachate and the 
deep groundwater from Hanford. Some particularly a = 
sults have been obtained on the speciation of uranium in the leachate. 
Also included in this rey»ort are detailed literature reviews on three 
subjects of great importance to this program: (1) The origin and 
geochemistry of humic substances; (2) the aqueous transport of 
actinides by humic substiinces; and (3) the enrichment of actinides by 
organic substrates. The last section of this report describes plans for 

1979-80. 


14968 (ORNL—5620, pp 113-120) Burial ground technology. 
Cutshall, N.H. Maar 1980. 

In Envirormmental Sciences Division. Annual progress report 
for period endin: tem ber 30, 1979. 

The hallow d burial of low-level radioactive waste is a 
common disposal method which has been practiced for many years. 
This technique héis the aclvantage of being inexpensive and techno- 
logically simple when compared to other treatment or disposal 
alternatives. Usuzil methovis practiced to date were simply to place 
containers of coritaminated material, untreated, in excavations and 
cover them with the nati:ve geologic material. Such methods have 
not provided coinplete coiitainment of radionuclides because circu- 
lating ground wiiter migrates through the buried waste and trans- 
ports contaminan.'s to the surface. If such a condition develops at a 
disposal site, the ¢:xhumation of buried waste, repackaging, transport 
to an alternative disposal site, and site cleanup is an ive 
process and pres:nts nume:rous problems related to logistics and 
personnel radiatioin exposure:. Therefore, it is imperative from both a 
safety and economic viewpoint that radioactive waste be buried such 
that the risk of rel ease if minimal and any resultant dose to man is as 
low as reasonably achievable. 


14969 (ORO-—4447-102) Anion effects on the retention of select- 
ed actinides on geologic media. Krajewski, T.M. (Tennessee Univ., 
Knoxville (USA)).. Mar 1980. Contract EY-76-S-05-4447. 75p. Dep. 
NTIS, PC A04/M)F AO. 

The distrit.tion coefficients of ***Am and **Np were meas- 
ured on several minerals in synthetic groundwater and NaC! solu- 
tions. The minerals studied contain complexing anions within their 
crystalline lattices, and they were characterized for purity, ion 
exchange capacity, and surface area. A batch equilibration technique 
was used to determine the uptake of *'Am and **Np by the 
minerals over a pHi range of 4.0 to 9.0. It was found that te 
Cas(PO,)s(F,OH.,Cl)], dolomite [CaMg(COs):], marble ( ), 

uorite (CaF2), sind (to a lesser extent) anhydrite (CaSOQ,) sorbed 
241Am more strongly than did the other minerals. The distribution 
coefficients obtained on these minerals were higher in value and less 
pH dependent than the distribution coefficients obtained on the 
majority of minerals. Apatite was found to be the only mineral to 
sorb **°Np very stroiigly. Precipitation and ion exchange reactions 
were found not to ibe important sorption mec . Anionic 
complexation, especial ly with OH™ and CO;*”, and/or chemisorp- 
tion were reasoned to t ’¢ playing an important role in the sorption of 
241Am and ™5Np on a patite, dolomite, marble, fluorite, and anhy- 
drite. The significance of these results lies in isolation of nuclear 
wastes. 17 figures, 12 tak ‘les. 


14970 (PNL—2851) | Summary of FY-1978 consultation input for 
Scenario M t. Scott, B.L.; Benson, G.L.; 


Craig, R.A.; Harwell, '. A. (eds.). (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). B tov 1979. Contract EY-76-C-06-1830. 180p. 
Dep. NTIS, PC A09/?4F AOl. 

The Scenario Metl :0dology Development task is concerned 
with evaluating the geolkc gic system surrounding an underground 


repository and describing t he phenomena (volcanic, seismic, meteor- 
ite, hydrologic, tectonic, climate, etc.) which could perturb the 
system and possibly cause Ic »ss of repository integrity. This document 
includes 14 individual pape: ts. Separate abstracts were prepared for 
all 14 papers. (DLC) 
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14971 (PNL—2851, pp I.1-1.9) Disruptivi> event analysis: volcan- 
ism and igneous intrusion. Crowe, B.M. (Los . Alamos Scientific Lab., 
NM). Nov 1979. 

In Summary of FY-1978 consultaticon input for Scenario 
Methodology Development. 

ree basic topics are addressed foir the disruptive event 

analysis: first, the range of disruptive consequences of a radioactive 
waste repository by volcanic activity; second,, the possible reduction 
of the risk of disruption by volcanic activity through selective siting 
of a repository; and third, the quantification of che probability of 
repository disruption by volcanic activity. 


14972 (PNL—3161-1) Assessment of effectiveness of geologic 
isolation systems. CIRMIS data system. Volume 1. Initialization, 
operation, and documentation. Friedrichs, I>.R. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jan 1980. Contract EY-76- 
C-06-1830. 164p. Dep. NTIS, PC A08/MF A\()1. 

The Assessment of Effectiveness of (Seologic Isolation Sys- 
tems (AEGIS) Program is developing and a pplying the methodolo- 
gy for assessing the far-field, long-term pos t-closure safety of deep 

eologic nuclear waste repositories. AEGIS} is being performed by 

acific Northwest Laboratory (PNL) under contract with the Office 
of Nuclear Waste Isolation (ONWI) for the: Department of Energy 
(DOE). One task within AEGIS is the development of methodology 
for analysis of the consequences (water pathway) from loss of 
repository containment as defined by various release scenarios. The 
various input parameters required in the zinalysis. are compiled in 
data systems. The data are organized and pireparec! by various input 
subroutines for use by the hydrologic and transport codes. The 
hydrologic models simulate the groundwater flow systems and pro- 
vide water flow directions, rates, and velocities as inputs to the 
transport models. Outputs from the transport mociels are basically 
graphs of radionuclide concentration in the groundwater plotted 
against time. After dilution in the receiving surface- water body (e.g., 
lake, river, bay), these data are the input source terms for the dose 
models, if dose assessments are required. “The dose models calculate 
radiation dose to individuals and populatio as. CIRNAIS (Comprehen- 
sive Information Retrieval and Model Inpiit Sequen ce) Data System, 
a storage and retrieval system for mod:! input iand output data, 
including _— interpretation and di:jplay is described. This is 
- first of four volumes of the descrip'ion of the CIRMIS Data 

ystem. 


14973 (PNL—3161-2) CIRMIS Data system. Volume 2. Pro- 
gram . Friedrichs, D.R. (Battellh: Pacific ]Northwest Labs., 
Richland, WA (USA)). Jan 1980. Contract EY-76 -C-06-1830. 291p. 
Dep. NTIS, PC A13/MF AOI. 

The Assessment of Effectiveness of Geolo gic Isolation Sys- 
tems (AEGIS) Program is developing «and applyirig the methodolo- 
gy for assessing the far-field, long-terra post-closiire safety of deep 

eologic nuclear waste repositories. AEGIS is being performed by 

acific Northwest Laboratory (PNL) ander contra ct with the Office 
of Nuclear Waste Isolation (OWNI) for the Depa rtment of Energy 
(DOE). One task within AEGIS is the development of methodology 
for analysis of the consequences (water pathw ay) from loss of 
repository containment as defined by various relea se scenarios. Anal- 
ysis of the long-term, far-field consequences of* release scenarios 
requires the application of numerical codes w/hich simulate the 
hydrologic systems, model the transport of relt2ased radionuclides 
through the hydrologic systems, model the triinsport of released 
radionuclides through the hydrologic systems to the biosphere, and, 
where applicable, assess the radiological dose tc: humans. The var- 
ious input parameters required in the analysis are: compiled in data 
systems. data are organized and preparec] by various input 
subroutines for utilization by the hydraulic and transport codes. The 
hydrologic models simulate the groundwater flow systems and pro- 
vide water flow directions, rates, and velocities as inputs to the 
transport models. Outputs from the transport models are basically 
graphs of radionuclide concentration in the groundwater plotted 
against time. After dilution in the receiving sur face-water body (e.g., 
lake, river, bay), these data are the input sour :ce terms for the dose 
models, if dose assessments are required.The dose models calculate 
radiation dose to individuals and populations. CIRMIS (Comprehen- 
sive Information Retrieval and Model Input ' Sequence) Data System 
is a storage and retrieval system for model input and output data, 
including graphical interpretation and displz ,y. This is the second of 
four volumes of the description of the CIRMIS Data System. 


14974 (PNL—3161-3) Assessment of effectiveness of geologic 
isolation systems. CIRMIS data system. V olume 3. Generator rou- 
tines. Friedrichs, D.R.; Argo, R.S. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jan 1980. C ontract EY-76-C-06-1830. 
157p. Dep. NTIS, PC A08/MF AOI. 

The Assessment of Effectiveness « >f ‘Seologic Isolation Sys- 
tems (AEGIS) Program is developing an d aoplying the methodolo- 
gy for assessing the far-field, long-term post-closure safety of deep 

eologic nuclear waste repositories. AE GIS is being performed by 
acific Northwest Laboratory (PNL) un der contract with the Office 
of Nuclear Waste Isolation (ONWI) for - the Department of Energy 
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(DOE). One task within AEGIS is the development of methodology 
for analysis of the consequences (water pathway) from loss of 
repository containment as defined by various release scenarios. The 
various input meters required in the analysis are compiled in 
data systems. The data are organized and prepared by various input 
subroutines for utilization by the hydraulic and transport codes. The 
hydrologic models simulate the groundwater flow systems and pro- 
vide water flow directions, rates, and velocities as inputs to the 
transport models. Outputs from the transport models are basically 
graphs of radionuclide concentration in the groundwater plotted 
against time. After dilution in the receiving surface-water body (e.g., 
lake, river, bay), these data are the input source terms for the dose 
models, if dose assessments are required. The dose models calculate 
radiation dose to individuals and populations. CIRMIS = 
sive Information Retrieval and Model Input Sequence) Data System, 
a storage and retrieval system for model input and output data, 
including graphical interpretation and display is described. This is 
the third of four volumes of the description of the CIRMIS Data 
System. 


14975 (PNL—3226) Field test facility for monitoring water/ 
radionuclide transport through partially saturated geologic media: 
design, construction, and preliminary description. Phillips, S.J.; Camp- 
bell,-A.C.; Campbell, M.D.; Gee, G.W.; Hoober, H.H.; Schwarz- 
miller, K.O. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Nov 1979. Contract EY-76-C-06-1830. 52p. Dep. NTIS, PC 
A04/MF AOl1. 

Shallow land burial has been a common practice for disposing 
radioactive waste materials since the beginning of plutonium produc- 
tion operations. Accurate monitoring of radionuclide transport and 
factors causing transport within the burial sites is essential to mini- 
mizing risks associated with disposal. However, monitoring has not 
always been adequate. Consequently, the Department of Energy 
(DOE) has begun a program aimed at better assuring and evaluating 
containment of radioactive wastes at shallow land burial sites. This 
program includes a technological base for monitoring transport. As 
part of the DOE program, Pacific Northwest Laboratory (PNL) is 
developing geohydrologic monitoring systems to evaluate burial 
sites located in arid regions. For this project, a field test facility was 
designed and constructed to assess monitoring systems for near- 
surface disposal of radioactive waste and to provide information for 
evaluating site containment performance. The facility is an integrat- 
ed network of monitoring devices and data collection instruments. 
This facility is used to measure water and radionuclide migration 
under field conditions typical of arid regions. Monitoring systems 
were developed to allow for measurement of both mass and energy 
balance. Work on the facility is ongoing. Continuing work includes 
emplacement of prototype monitoring instruments, data collection, 
and data synthesis. At least 2 years of field data are needed to fully 
evaluate monitoring information. 


14976 (PNL—3226(App.1)) Field test facility for monitoring 
water/radionuclide transport through partially saturated geologic 
media: design, construction, and preliminary description. Appendix I. 
Engineering drawings. Phillips, S.J.; Campbell, A.C.; Campbell, 
M.D.; Gee, G.W.; Hoober, H.H.; Schwarzmiller, K.O. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Nov 1979. Con- 
tract EY-76-C-06-1830. 20p. Dep. NTIS, PC A02/MF AOI. 

The engineering plans for a test facility to monitor radionu- 
clide transport in water through partially saturated geological media 
are included. Drawings for the experimental set-up excavation plan 
and details, lysimeter, pad, access caisson, and caisson details are 
presented. (DC) 


14977 (RHO-BWI-C—13) Drilling history core hole DC-6 Han- 
ford, Washington. (Fenix and Scisson, Inc., Richland, WA (USA)). 
Jun 1978. Contract EY-77-C-06-1030. 55p. Dep. NTIS, PC A04/MF 
AOl. 

Core hole DC-6 was completed in May 1978 by Boyles 
Brothers Drilling Company, Spokane, Washington, under subcon- 
tract to Fenix & Scisson, Inc. The hole was cored for the US 
Department of Energy and the Rockwell Hanford Operations’ 
Basalt Waste Isolation Program. Fenix & Scisson, Inc. furnished the 
engineering, daily supervision of the core drilling activities, and 
geologic core logging for hole DC-6. Core hole DC-6 is located 
within the boundary of the Hanford Site at the old Hanford town 
site. The Hanford Site coordinates for DC-6 are North 54,127.17 feet 
and West 17,721.00 feet. The surface elevation is approximately 402 
feet above sea level. The purpose of core hole DC-6 was to core drill 
vertically through the basalt and interbed units for stratigraphic 
depth determination and core collection and to provide a borehole 
for hydrologic testing. The total depth of core hole DC-6 was 4336 
feet. Core recovery was 98.4% of the total footage cored. 


14978 (RHO-CD—78-34-4Q) Radioactive liquid wastes dis- 
charged to ground in the 200 Areas during 1978. Anderson, J.D.; 
Poremba, B.E. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). 26 Mar 1979. Contract EY- 
77-C-06-1030. 235p. Dep. NTIS, PC Al1/MF AOl1. 
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Portions of document are illegible. 

This document is issued quarterly for the purpose of summa- 
rizing the radioactive liquid wastes that have been discharged to the 
ground in the 200 Areas. In addition to data for 1978, cumulative 
data since plant startup are presented. Also, in this document is a 
listing of decayed activity to the various plant sites. 


14979 (RHO-CD—78-35-4Q) Radioactivity in gaseous waste dis- 

from the separations facilities during 1978. Anderson, J.D.; 
Poremba, B.E. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford rations). 30 Mar 1979. Contract EY- 
77-C-06-1030. 25p. Dep. NTIS, PC A02/MF AO1. 

This document is issued quarterly for the purpose of summa- 
rizing the radioactive gaseous wastes that are discharged from the 
facilities of the Rockwell Hanford Operations. Data on alpha and 
beta emissions during 1978 are presented where relevant to the 
gaseous effluent. Emission data are not included on gaseous wastes 
produced within the 200 Areas by other Hanford contractors. 


14980 (SAND—79-1514) Borehole plugging materials develop- 
ment program, report 2. Gulick, C.W. Jr.; Boa, J.A. Jr.; Walley, 
D.M.; Buck, A.D. (Sandia Labs., Albuquerque, NM (USA); Army 
Engineer Waterways Experiment Station, Vicksburg, MS (USA)). 
we 1980. Contract EY-76-C-04-0789. 89p. Dep. NTIS, PC A0S/MF 
AOl. 

The data for 2 yr of grout mixtures durability studies devel- 
oped for the borehole plugging program of the Nuclear Waste 
Isolation Pilot Plant (WIPP) are reported. In addition, data for 1 yr 
of durability studies of grout mixture field samples used to plug the 
ERDA No. 10 exploratory drill hole near the WIPP site are includ- 
ed. The grout samples and the data do not show any evidence of 
deterioration during the durability studies that include exposure to 
brine at both ambient and elevated temperatures. The data include 
str , compressional wave velocity, dynamic modulus, expansion, 
weight change, porosity, permeability, bond strength, chemical anal- 
ysis of cements, and petrographic examinations. The work was 
performed at the Concrete Division of the Structures Laboratory of 
the US Army Engineer Waterways Experiments Station (WES), 
Vicksburg, Mississippi. The work is continuing at WES. 


14981 (SAND—79-1618/1) Subseabed Disposal Program. 
Annual report, January-December 1978. Talbert, D.M. (ed.). (Sandia 
Labs., yng NM (USA)). Feb 1980. Contract EY-76-C-04- 
0789. Dep. NTIS, PC $8.50/MF $3.80. 

is the fifth annual report describing the progress and 
evaluating the status of the Subseabed Disposal Program (SDP), 
which was begun in June 1973. The program was initiated by Sandia 
Laboratories to explore the utility of stable, uniform, and relatively 
unproductive areas of the world as possible repositories for high- 
level nuclear wastes. The program, now international in scope, is 
currently focused on the stable submarine geologic formations under 
the deep oceans. 


14982 (SAND—79-1618(Vol.2)) Subseabed 
annual report, January-December 1978. Volume II. 
gator progress reports. (Sandia Labs., Albuquerque, NM (USA)). Oct 
oy Contract EY-76-C-04-0789. 1014p. Dep. NTIS, PC A99/MF 
AOl. 

The topics covered in this report include: geologic siting 
considerations for the disposal of radioactive wastes into submarine 
geologic formations; geologic assessment of the MPG-1 regions 
Central North Pacific; site mapping; geotechnical aspects of subsur- 
face seabed disposal; heat transfer, thermal and fluid physics in the 
deep ocean sediments; mechanical response predictive capability; 
sediment-seawater interaction at 300°C, 500 bars; stability of actin- 
ides in chloride media; cannister corrosion studies; nuclide sorption 
and migration; development of apparatus and measurement of ther- 
mal conductivity of seabed illite and smectite at temperatures to 
500°C at simulated depths to 15,000 ft (9000 psi); in-situ heat transfer 
experiments; preliminary seabed disposal transport modeling studies; 
radionuclide migration studies; radionuclide distributions in deep 
ocean cores; benthic biological studies; deep sea microbial studies; 
activity rates of abyssal communities; Deep-towed RUM III (Sandia 
Seabed working platform): a third-generation remote underwater 
manipulator; long coring facility program; transportation; legal, po- 
litical , and institutional implications of the Seabed Program for 
radioactive waste disposal. 


14983 (SAND—79-7050) Salt Block I test: experimental details 
and comparison with theory. Final report. Duffey, T.A. (Los Alamos 
Technical Associates, Inc., NM (USA)). Feb 1980. Contract EY-76- 
C-04-0789. 85p. Dep. NTIS, PC A0S/MF AO1. 

A series of laboratory experiments has been completed at 
Sandia Laboratories to provide an understanding of the steady state 
and transient thermal response of a large salt block containing an 
internal heat source. In this report, details of the experimental 
program are presented along with results of related efforts, such as 
thermal conductivity experiments, done in support of the heater 
experiments (Salt Block 5. Finite element temperature field predic- 


program 
investi- 
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tions, both transient and steady state, are performed utilizing the 
COYOTE nonlinear heat conduction program. Comparisons of ex- 
perimental and theoretical results are generally quite good. 


14984 (SAND—80-0007/1) Subseabed Disposal Program plan. 
Volume I. Overview. (Sandia Labs., Albuquerque, NM (USA)). Jan 
= Contract EY-76-C-04-0789. 67p. Dep. NTIS, PC A04/MF 
AOl. 

Some of the most stable geologic formations are underneath 
the deep oceans. Purpose of this program is to assess the technical, 
environmental, and engineering feasibility of disposing of packaged 
high-level waste and/or repackaged spent reactor fuel in these 
formations. (DLC) 


14985 (UCRL—15173) Precipitation and lake-level changes in 
the West and Midwest over the past 10,000 to 24,000 years. Final 
report. Webb, T. III; Street, F.A.; Howe, S. (Brown Univ., 
dence, RI (USA). Dept. of Geological Sciences; Oxford Univ. (UK). 
Geography School; Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
Dept. of Statistics). 4 Feb 1980. Contract W-7405-ENG-48. 129p. 
Dep. NTIS, PC A07/MF AO1. 

The goal of the research described in this report is to docu- 
ment the climatic variability over the past 10,000 to 20,000 years in 
areas in which sites may be designated for the burial of nuclear 
wastes. Three te data sets were studied, and the results are 
presented in three chapters. The first data set consisted of radiocar- 
bon dates documenting = changes in lake levels in lakes and playas 
in the western United States. The sites were mapped where water 
levels were higher than the levels today and were presented in a 
table telling what evidence is available at each site. The lake-level 
fluctuations for the past 24,000 years at sites in the West were also 
mapped and time series for these fluctuations at four sites were 
presented. The second data set was a selection of the published 
radiocarbon-dated pollen diagrams from the western United States. 
These data are a valuable source of climatic information and comple- 
ment the geological evidence of lake-level fluctuations in the West. 
A table is presented that gives the location, elevation, and number of 
radiocarbon dates for each site. The third data set was a set of fossil 
pollen data from 20 sites in the upper Midwest. These data were 
calibrated in terms of precipitation changes over the past 10,000 
years, and maps are presented of the estimated precipitation changes 
between 10,000 and 7000 years ago and between 7000 years ago and 
today. 


14986 (UCRL—15176) Numerical modeling capabilities to pre- 
dict repository . (Golder Associates, Inc., Golden, CO 
(USA)). Sep 1979. Contract W-7405-ENG-48. 118p. Dep. NTIS, PC 
A06/MF AO1. 

This report presents a summary of current numerical model- 
ing capabilities that are applicable to the design and performance 
evaluation of underground repositories for the storage of nuclear 
waste. The report includes codes that are available in-house, within 
Golder Associates and Lawrence Livermore Laboratories; as well as 
those that are generally available within the industry and universi- 
ties. The first listing of programs are in-house codes in the subject 
areas of hydrology, solute transport, thermal and mechanical stress 
analysis, and structural geology. The second listing of programs are 
divided by subject into the following categories: site selection, 
structural geology, mine structural design, mine ventilation, hydrol- 
ogy, and mine design/construction/operation. These programs are 
not specifically designed for use in the design and evaluation of an 
underground repository for nuclear waste; but several or most of 
them may be so used 


14987 (UCRL—15177) Review of Y/OWIL/TM-36: itory 

in salt, granite, shale or basalt. Talbot, R.; Nair, 
O.B. (Golder Associates, Inc., Golden, CO (USA)). Sep 1979. Con- 
tract W-7495-ENG-48. 76p. Dep. NTIS, PC A05/MF AOI. 

As part of the ongoing work by the Lawrence Livermore 
Laboratory to evaluate repository design performance, this memo- 
randum presents a review of the preconceptual repository design 
dona te Y/OWI/TM-36, Technical Support for GEIS: Radioac- 
tive Waste Isolation in Geologic Formations, April 1978. The pur- 
pose of this review is: to assess the adequacy of the design proce- 
dures and assumptions; to identify inappropriate or unsubstantiated 
design issues; to identify areas where additional numerical analyses 
may be required; and to develop data for inclusion in a reference 
repository design. The preconceptual repository design is presented 
in the form of 3 volumes of data base, analyses, and design layouts 
for four rock t : bedded salt, shale, granite and basalt. This 
memorandum reviews all four repository designs. 


14988 (UCRL—15178) General basin modeling for site suitabil- 
ity. Draft report 1. Baseline data. (Golder Associates, Inc., Golden, 
CO (USA)). Apr 1979. Contract W-7405-ENG-48. 80p. Dep. NTIS, 
PC A0S/MF AO1. 

This rt summarizes work completed by Golder Asso- 
ciates under Task 2 - Site Suitability specifically for modeling of 
fluid flow and mass transport in sedimentary basins containing thick 
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shale or salt. It also describes ongoing and future work on the above 
topic. The purpose of the study is to develop a general model for a 
nuclear waste repository situated in a deep sedimentary basin envi- 
ronment. The model will be used in conjunction with Golder’s fluid 
flow and mass transport codes to study specific aspects of nuclide 
transport by groundwater flow. 


14989 (UCRL—15179) Numerical modeling of solute 
in groundwater. Miller, I. (Golder Associates, Inc., Grand Junction, 
CO (USA)). Dec 1979. Contract W-7405-ENG-48. 41p. Dep. NTIS, 
PC A03/MF AOl. 

Although the Galerkin finite element method has been used 
for problems of solute transport by flowing groundwater for nearly a 
decade, there are a number of problems which make its use as a 
routine modeling technique somewhat difficult. This report dis- 
cussed three problem areas: boundary conditions, interfaces between 
materials of different permeabilities or radically different velocity 
vectors, and numerical instability. Methods are proposed for improv- 
ing these problem areas and are demonstrated using a sample prob- 
lem. 


14990 (UCRL—15181) Regional flow and solute transport mod- 
eling for site suitability. Part I. Rowe, J.; Miller, I. (Golder Asso- 
ciates, Inc., Golden, CO (USA)). Dec 1979. Contract W-7405-ENG- 
48. 172p. Dep. NTIS, PC A08/MF AO1. 

nature of regional flow systems in large sedimentary 
basins will largely determine the effectiveness of regional flow as a 
barrier to radionuclide escape from deep geologic repositories. The 
Pp of the work reported herein and the proposed future work is 
to develop a methodology for evaluating regional flow barriers by 
using numerical models. The Williston Basin was chosen as an 
pm ay case for the regional modeling study. However, due to the 
simplified nature of the study, the results are not meant to represent 
the behavior of a repository actually placed within the Williston 
Basin. The major components of this Phase I study are: (1) assembly 
and reduction of available data; (2) formulation of a simplified 
geohydrologic model; (3) computer simulation of fluid flow; and (4) 
computer simulation of solute transport. As of this report, the first 
two items are essentially completed. Computer simulation of fluid 
flow will require some revision and further study, which will be 
done in the second phase of this study. Computer simulation of 
solute transport has been considered only on a very preliminary 
basis. Important conclusions of this Phase I study are as follows. 
Assembly and reduction of data require an extensive work effort. 
Generally, the parameters describing fluid flow are poorly known on 
a regional basis and those describing solute transport are unknown. 


14991 (UCRL—15184) Preliminary analytical repository flow 

model. Oston, S.G. (Analytic Sciences Corp., Reading, MA (USA)). 

‘a 1979. Contract W-7405-ENG-48. 16p. Dep. NTIS, PC A02/ 
AOl. 


This memo describes a preliminary model that predicts the 
flow of dissolved nuclear waste in an underground repository. The 
model is based on the flow of water that enters regions of the 
repository in which the waste is actually contained; it is expected to 
be an improvement over the current approach that assumes the 
waste flow is proportional to total flow of water along various 

thways. The repository flow model is intended for implementation 
in the TASC WASTE computer code. The model treats the r i- 
tory as a homogeneous two-dimensional slab contained in a geologic 
formation and penetrated by a shaft leading to an aquifer. Flow of 
water both perpendicular and along the central corridor is deter- 
mined in order to compute the heads of the repository as a function 
of position. The heads are then used to estimate the fraction of waste 
that leaks to the formation and the fraction that travels up the shaft. 
The waste-splitting fractions are presented as closed form analytical 
expressions to facilitate rapid calculations. Numerical results for a 
typical geometry are also given. 


14992 (UCRL—83789) Thermal conductivity, diffusivity and ex- 
pansion of Avery Island salt at pressure and temperature. Durham, 
W.B.; Abey, A.E.; Trimmer, D.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 4 Jan 1980. Contract W-7405- 
ENG-48. 18p. (CONF-791134—10). Dep. NTIS, PC A02/MF AOI. 

From 16. international thermal conductivity conference; Chi- 
cago, IL, USA (7 Nov 1979). 

Preliminary data on the thermal properties of a coarse- 
grained rock salt from Avery Island, Louisiana, indicates that hydro- 
Static pressure to 50 MPa has little effect on the thermal conductiv- 
ity, diffusivity and linear expansion at temperatures from 300 to 573 
K. The measurements were made in a new apparatus under condi- 
tions of true hydrostatic loading. At room temperature and effective 
confining pressure increasing from 10 to 50 MPa, thermal conductiv- 
ity and diffusivity are constant at roughly 7W/mK and 3.6 x 107* 
m/s, respectively. At 50 MPa and temperature increasing from 300 
to 573K, both conductivity and diffusivity drop by a factor of 2. 
Thermal linear expansion at 0 MPa matches that at 50 MPa, increas- 
ing from roughly 4.2 x 10~°/K at 300 K to 5.5 x 10-* at 573 K. The 
lack of a pressure effect on all three properties is confirmed by 
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previous work. Simple models of microcracking suggest that among 
common posse Pe om materials the lack of pressure dependence is 
unique to rock salt. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14955, 14956, 14960, 14965, 
14967, 14969, 14975, 16479, 16565, 16567, 16568, 16702, 16714, 16829 


14993 (CONF-7810208—) Workshop on environmental research 
for actinide elements. Watters, R.L. (ed.). (Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search). 1978. 68p. Dep. NTIS, PC A04/MF AO1. 

From Actinide environmental research workshop; Airlie, 
VA, USA (10 Oct 1978). 

The topics of discussion in this fourth workshop centered on 
the adequacy of plutonium information, the needs and direction of 
future transuranium research and the research necessary for an 
appraisal of the potential hazards associated with thorium and high 
specific activity uranium isotopes. These topics were discussed in 
four panels which have prepared reports that make up the body of 
these proceedings. The four panels were: ecosystem research; plant/ 
soils research; marine and freshwater research; and statistics and 
modeling. In addition to the appraisal and planning studies, a report 
was given on an intercomparison of analytical quality control. 


14994 (ENICO—1022) Continuous tritium monitor for nuclear 
facility off-gas streams. Fernandez, S.J.; Pierce, G.D.; Motes, B.G. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). Jan 1980. 
Contract AC07-79ID01675. 36p. Dep. NTIS, PC A03/MF AOI. 

The development of a continuous tritium monitor for nuclear 
fuel reprocessing plants and waste solidification facilities, such as the 
Waste Calcination Facility (WCF) at the Idaho Chemical Processing 
Plant (ICPP), is described. The laboratory and in-plant evaluations 
of the monitor is also reported. 


14995 (NUREG/CR—1081) Characterization of uranium tail- 
ings cover materials for radon flux reduction. Rogers, V.C.; Over- 
myer, R.F.; Putzig, K.M.; Jensen, C.M.; Nielson, K.K.; Sermon, 
B.W. (Argonne National Lab., IL (USA); Ford, Bacon and Davis 
Utah, Inc., Salt Lake City (USA)). Mar 1980. Contract W-31-109- 
ENG-38. 163p. (FBDU—218-2). Dep. NTIS, PC A08/MF AOl1. 

The attenuation of radon through uranium tailings cover 
material is usually described with diffusion theory expressions. One 
of the main parameters characterizing the diffusion is the diffusion 
coefficient. Measured values of the diffusion coefficient for several 
Wyoming and New Mexico soils are presented. An interpretation of 
various approximations to the diffusion equation is also given. Final- 
ly, the diffusion coefficient dependence on moisture is presented and 
the data are represented by a simple correlation. 


14996 (PNL—3300(Pt.5), pp 43-49) Analysis of nuclear fuel 
cycles. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The operation of nuclear fuel cycle facilities will introduce 
noxious materials, both radiological and chemical, into the environ- 
ment through routine discharges of both liquid and airborne ef- 
fluents. The environmental control implications of continuing to 
develop existing nuclear fuel cycles and implementing new fuel 
cycles must be systematically determined so technologies that con- 
trol or eliminate the discharge of noxious materials to the environ- 
ment can be quickly developed and demonstrated. The objective of 
this op ove is to identify areas in developing nuclear fuel cycles 
where (1) inadequate consideration is being given to environmental 
controls, (2) inconsistencies and conflicts exist in environmental 
policy, and (3) environmental control improvements can be justified 
on a cost/ri it basis to ensure that funds are not expended for 
control in instances where neither the potential effects nor public 
concerns warrant such exp2nditures. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 14726, 14915, 14927, 14970, 
14971, 14993, 16298, 16796, 16799, 16940, 17143 


14997 (CEGB-RD/B/N—4440) Individual and collective doses 
associated with the transport of irradiated magnox fuel within the UK. 
Macdonald, H.F.; Mairs, J.H. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Dec 1978. 26p. Dep. NTIS 
(US Sales Only), PC A03/MF AOI. 

A method is described of evaluating the individual and collec- 
tive doses arising during the transport of irradiated fuel from a 
system of nuclear power stations to a central reprocessing plant. The 
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doses associated with irradiated Magnox fuel movements in the UK 
are estimated and compared with those resulting from other phases 
of the nuclear fuel cycle. In addition, the individual and collective 
doses implied by the accidental activity release limits contained 
within the 1973 IAEA Tranport Regulations are discussed. 


14998 (NUREG/CR—1099) Depleted uranium dioxide powder 
flow very small openings. Sutter, S.L.; Johnston, J.W.; Mi- 
shima, J.; Owzarski, P.C.; Schwendiman, L.C.; Long, G.B. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Feb 1980. Contract 
yn trnincen 207p. (PNL—3177). Dep. NTIS, PC A10/MF 
AOl. 

Results are presented of experiments that measured the leak- 
age of depleted uranium dioxide (DUO) powder through microori- 
fices in a vessel approximately the same dimensions as a plutonium 
dioxide shipping container. Leaks were measured as a function of 
upstream pressure (15 psig to 1000 psig) and above and below the 
static powder level. An equation was developed to predict powder 
transmission from leaks using In (AVP) > 10.5 (A = area; P = 
pressure). Maximum DUO transmission values were calculated for 
leaks where In (AVP) < 10.5. Conclusions were: (1) diameter was 
the most important parameter in powder leakage; diameter and 
pressure were both significant; (2) the duration of a run had no 
statistically discernible effect on powder transmitted in times ranging 
to 24 h; (3) the opening orifice or capillary types and location above 
or below the static powder level affected powder transmission; (4) 
agitation did not influence the flow from a leak below the static 
powder level; (5) the amount of powder covering a leak did not 
affect the leak below the static powder level; (6) leakage below the 
static powder level maximized at 100 psig for openings less than 
approximately 100 y; (7) plugging was a frequent occurrence: 6% of 
the orifices and 17% of the capillaries plugged immediately upon 
pressurization (above powder leaks); and (8) efforts to increase the 
powder leakage by various procedures were unsuccessful. 64 figures, 
44 tables. 


14999 (NUREG/CR—1273) Investigation of radon-222 emis- 
sions from underground uranium mines. report No. 2. Jack- 
son, P.O.; Glissmeyer, J.A.; Enderlin, W.I.; Schwendiman, L.C.; 
Wogman, N.A.; Perkins, R.W. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Feb 1980. Contract EY-76-C-06-1830. 105p. 
(PNL—3262). Dep. NTIS, PC A06/MF AO1. 

A reliable estimate of radon emissions to the environment 
from underground uranium mines was obtained through measure- 
ments of radon in ventilation exhaust air at 24 uranium mines and 
estimates of radon release from ore piles and waste piles at mines and 
in water pumped from mines. Three additional mines sampled in 
1978 but not in 1979 were included in the overall results. Total 
production of UsOs from the mines thus far sampled represent about 
63% of total 1978 US production from underground mines. Wide 
variation in radon emission per unit of production was shown from 
mine to mine; hence, it became necessary to sum all radon from all 
mines measured and divide by the sum of all UsOs production in 
1978 from these mines to arrive at a valid estimate of Ci per ton of 
Us3Os. This value was found to be 26.7 per ton or 5400 Ci/RRY (182 
metric tons). The radon emitted in mine ventilation air was by far 
the dominant source, with other than ventilation exhaust sources 
accounting for less than three percent of radon in ventilation ex- 
haust. Other observations of interest in this study were the diurnal 
fluctuations of radon with barometric pressure and the statistically 
significant relationship between radon released per year from a mine 
and the cumulative ore production at the time of radon measure- 
ment. The linear relationship between Ci/yr of radon and cumula- 
tive ore accounted for about half the variability.Several sources of 
random errors and possible biases were evaluated using some simple 
descriptive statistics insofar as the current data permitted. Errors in 
air flow rate in the vents sampled, fluctuations in radon emission 
with time of day, counting instrument calibration and production 
rate were estimated and combined to give an uncertainty of about 
+- 24 percent at the 95 percent confidence level. 


15000 (NVO—0624-2) Comparison of predicted and observed 
subsurface-surface seismic spectral ratios. O’Brien, L.J.; Saunier, J. 
(Computer Sciences Corp., Falls Church, VA (USA)). Mar 1980. 
Contract EY-76-C-08-0624. 91p. Dep. NTIS, PC AOS/MF AOI1. 

A mathematical model has been developed which describes 
the influence of depth on recorded seismic ground motion. Compari- 
son of the predicted transfer functions obtained from the model with 
actual field measurements indicates that the model performs reason- 
ably well under a wide variety of complex geological conditions 
with varying physical properties. The model has been tested at five 
distinct sites at the NTS with the subsurface depth ranging from 200 
to 2200 feet. No discernible performance deviation was detected as 
the subsurface depth was increased over this region. Although the 
comparisons deal exclusively with sites located within the NTS 
boundary, the results are equally applicable to other geographic 
regions being considered as potential waste isolation sites. 
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15001 (PNL—2851, pp II.1-I1.19) Pacific Northwest peapeuie 
logy and > rates and ities of selected processes and 
events. Lig = D. W. (Univ. of Kansas, bd Nov 1979. 

In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

This report presents results of one of the ayy wpe ee 
and hydrological studies that have been conducted for the 
scenario analysis of the Waste Isolation Safety Assessment Program 
(WISAP). T':ree general topics are considered: (1) determination of 
rates of denudation, (2) estimation of the probability of flooding due 
to each of several causes, and (3) evaluation of other surface process- 
es that should be considered in the release scenario analysis. The 
third general topic was ultimately narrowed to the possible effects of 
landsliding. Rates of erosion are expressed as centimeters per 100 
years, except that the original units are retained in figures taken from 
other sources. Probabilities are also expressed per 100 years. 


15002 (PNL—2851, pp III.1-I11.21) Analysis of the seismic 
hazard to an underground waste repository. Wight, L.H. (Tera Corp., 
meres y. CA). Nov 1979. 


ummary of FY-1978 consultation input for Scenario 
Methodology Development. 

mclusions are: The consequence associated with intense 
vibratory shaking of a well-designed repository is essentially negligi- 
ble. The tion of an appropriate seismic vibratory = 
criteria could best be accomplished with a Bayesian seismic hazard 
assessment, using geologic slip rates as input. The consequence 
associated with fault displacement is very site specific and dependent 
on the host logic media and its permeability changes in response 
to fault daglsenams. The probability of faulting through a reposi- 
tory in its million year design life is rather high, principally because 
of a high probability of primary or secondary faulting on undetected 
faults. The faulting probability can be minimized by deploying 
sophisticated site certification programs. High resolution microseis- 
mic surveillance seems to be most appropriate. The author's judge- 
ment is that the repository simulation program can neglect conse- 
quences associated with shaking of the repository, but that the 
probability of significant fault displacement through the repository 
during its design life should be conservatively taken as one. 


15003 (PNL—2851, pp IV.1-IV.13) Glaciological parameters of 
disruptive event analysis. Bull, C. (Ohio State Univ., Columbus). Nov 
1979. 


In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

The following disruptive events caused by ice sheets are 
considered: continental glaciation, erosion, loading and subsidence, 
deep ground water recharge, flood erosion, isostatic rebound rates, 
melting, and periodicity of ice ages. (DLC) 


15004 (PNL—2851, pp V.1-V.8) Geologic factors in the isolation 
of nuclear waste: evaluation of long-term geomorphic processes and 
events. Mara, S.J. Nov 1979. 

In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

In this report the rate, duration, and magnitude of changes 
from geomorphic processes and events in the Southwest and the 
Gulf t over the next million years are projected. The projec- 
tions were made by reviewing the pertinent literature; evaluating the 
geomorphic history of each region, especially that during the Qua- 
ternary Period; identifying the geomorphic processes and events 
likely to be significant in the two regions of interest; and estimating 
the average and worst-case conditions expected over the next million 
years. 


15005 (PNL—2851, pp VI.1-VI.15) Long-term meteorite haz- 
ards to buried nuclear waste. Report 2. Hartmann, W.K. (Planetary 
Sciences Inst., Santa Clara, CA). Nov 1979. 

In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

Part 1 presents new data on the relation between crater size 
and total impact energy, with equation (1) expressing the relation. 
Part 2 derives an equation which gives the rate of accumulation of 
area covered by craters larger than diameter D. A graphical relation 
between D and the depth of disturbance is given. This section 
concludes that the probability of a single site 600 m deep being 
disturbed in a million years is of the order 2.5 x 10°-® Part 4 poinis 
out that meteorite impacts are also sources of seismic disturbance 
and should be factored into the seismic model for the hazard study. 
Another equation gives a methodology for including meteorite im- 
pacts in the seismic model. Part 5 and an equation give a methodolo- 
gy for dealing with repositories with extended surface area. Part 6 
gives examples of applications. 


15006 (PNL—2851, pp X.1-X.3) Hydrologic effects of natural 
disruptive events on nuclear repositories. Davis, S.N. (Univ. of Arizo- 
na, i Nov 1979. 

ummary of FY-1978 consultation input for Scenario 
Methodology Development. 
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This report describes some possible em et effects of 
disruptive events which may affect repositories for nuclear waste. 


The report concentrates on the effects of natural events which are 
judged to be most probable. 


15007 (PNL—2851, pp XIII.1-XIII.8) Probability of expected 
climate stresses in North America in the next one My. Kukla, G. 
(Lamont-Doherty Geological Observatory, Palisades, NY). Nov 
1979. 


In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

Climates one million years ahead were predicted upon the 
assumption that the natural climate variability during the past My 
will continue. Response of environment and climate in the Basin and 
Range province of the western USA to global fluctuations was 
reconstructed; the most remarkable change was the filling of closed 
basins with large freshwater lakes. Probabilities of permanent ice 
cover and floods are discussed. It is believed that a site with minimal 
probability of climate-related breach can be selected. (DLC) 


15008 (PNL—3300(Pt.5), pp 59) Guidelines for radiation expo- 
sure: ALARA. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The objective of this project was to provide comprehensive 
guidelines applicable to maintaining radiation exposures at Depart- 
ment of Energy (DOE) contractor facilities as low as reasonably 
achievable (ALARA). The first phase of the study, completed in FY 
1977, identified and characterized radiation exposure activities at 
DOE sites. Phase two, carried out in FY 1978, was a published 
summary of ALARA activities at the sites. The final phase of the 
project was preparation and publication of comprehensive guidelines 
suitable for use by DOE management and field personnel, as well as 
contractor management and health physics personnel. 


15009 (PNL—3300(Pt.5), pp 69) Analysis of criticality safety. 
Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The results of a previous study on 100 violations of criticality 
safety specifications covering a ten-year period in the operations of a 
fuels reprocessing plant were summarized (Lloyd, Heaberlin and 
Clayton 1979). The previous data collection was broadly expanded 
during the year to include over 400 violations covering various other 
operations within Department of Energy facilities. With this broad- 
er, more complete data base, a more definitive result of the status of 
overall criticality safety will be possible. The additional data collect- 
ed during the year are being used in a fault-tree analysis in which 
causes are assigned frequency values. On completion of the analysis, 
the most frequent causes of violations can be identified and sugges- 
tions made to effect further improvements in criticality safety con- 
trol. 


15010 (SAND—79-7107) Waste Isolation Pilot Plant Title I 
operator dose calculations. Final report, LATA report No. 90. Hughes, 
P.S.; Rigdon, L.D. (Los Alamos Technical Associates, Inc., NM 
(USA)). Feb 1980. Contract EY-76-C-04-0789. 115p. Dep. NTIS, PC 
A06/MF AOI. 

The radiation exposure dose was estimated for the Waste 
Isolation Pilot Plant (WIPP) operating personnel who do the un- 
loading and transporting of the transuranic contact-handled waste. 
Estimates of the radiation source terms for typical TRU contact- 
handled waste were based on known composition and properties of 
the waste. The operations sequence for waste movement and storage 
in the repository was based upon the WIPP Title I data package. 
Previous calculations had been based on Conceptual Design Report 
data. A time and motion sequence was developed for personnel 
performing the waste handling operations both above and below 
ground. Radiation exposure calculations were then performed in 
several fixed geometries and folded with the time and motion studies 
for individual workers in order to determine worker exposure on an 
annual basis. 


15011 (UJV—4343-R) Safety of WWER-440 fuel assembly 
transport. Bardos, J.; Kusakova, H.; Zalesky, K. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czechoslovakia)). Dec 1977. Ilp. (In 
Czech). Ustav jaderneho vyzkumu CSKAE, Rez, Czechoslovakia. 

The effective multiplication factor was calculated for a fuel 
assembly system in special trasport cases when flooded with water. 
The cases are wooden boxes lined with cadmium sheets 0.5 mm in 
thickness and with textile. The outer shell consists of 8 mm steel 
sheet. The calculation was carried out for an indefinite lattice of 
cases with fuel assemblies, the cases touching each other. It was 
assumed that the lattice was completely flooded. The wood compo- 
sition was taken to be C 50%, O 44%, H 6%. The outer steel shell 
was replaced by pure iron. Soaking of wood was neglected as it is a 
long-term process. The calculation was carried out using programs 
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THETA and CELLPAR-II, effective cross sections for the superth- 
ermal region were taken from ABBN and for the thermal region 
from the THETA program library. The calculated value of the 
effective multiplication factor shows that in no case can a chain 
reaction take she in the assembly lattice containing cases immersed 
in water and contacting each other. This calculated example repre- 
sents a configuration with the highest effective multiplication factor 
value. The transport cases are thus satisfactory from the safety 


aspect. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 14933 


15012 (ANL—80-13(Vol.1)) Fast critical assembly safeguards. 
Summary report, October 1978-September 1979. (Argonne National 
Lab., IL (USA)). Feb 1980. Contract W-31-109-ENG-38. 102p. Dep. 
NTIS, PC A06/MF A01. 
Nuclear material inventory verification techniques for large 
split-table type fast critical assemblies are being studied under this 
rogram. Emphasis has been given to techniques that minimize fuel 
dling in order to reduce facility down time and radiation expo- 
sure to the inventory team. The techniques studied include autora- 
diography, reactivity, and spectral index measurements. Autoradio- 
graphic techniques capable of verifying the core loading diagram for 
a uranium or plutonium core have been demonstrated and examples 
of results are given. Results of reactivity and spectral index measure- 
ments for detection of simulated diversion of fuel from a large 
plutonium core are presented. These measurements indicate that the 
sensitivity of reactivity measurements to fuel removal is sufficient to 
detect a removal of 2 kg in a 2600 kg core. Reactivity compensation 
by the addition of polyethylene was readily detected by spectral 
index measurements using indium foils, if the foils were located 
within 10 cm of the moderator. The measurements made in this 
study were relative to a known reactor configuration and were made 
using facility equipment. Independent verification of reactivity and 
spectral index measurements by a safeguards inspector may be 
difficult. 27 figures, 5 tables. 


15013 (ENICO—1027) Advanced safeguards systems develop- 
ment for c ical processing plants. Final report for Fiscal Year 1979. 
Johnson, C.E. (ed.). (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Jan 1980. Contract AC07-79IDO1675. 54p. Dep. NTIS, PC 
A04/MF AOl1. 

A computer system is being installed by INEL to test and 
evaluate safeguards monitoring concepts in an operating nuclear fuel 
processing plant. Safeguards development sensors and instruments 
installed in the ICPP provide plant information to a computer data 
acquisition and analysis system. Objective of the system is to collect 
data from process and safeguards sensors and show how this data 
can be analyzed to detect diversion operations or improper plant 
operation, and to test the performance of the monitoring devices. 
Approximately one-third of the installation designs and one-eighth of 
the installations were completed in FY 1979. The ICPP processing 
schedule for FY 1980 permits installation of the remaining monitor- 
ing devices before process startup in the fourth quarter of FY 1980. 
All computer hardware was delivered and checked out in FY 1979. 
Computer software system designs were completed with the major- 
ity of the programming scheduled for FY 1980. Sensor and instru- 
ment development in 1979 emphasized device testing for ICPP 
monitoring applications. 


15014 (NBL—294) Evaluation of an automatic uranium titration 
system. Lewis, K. (Department of Energy, Argonne, IL (USA). 
New Brunswick Lab.). Jan 1980. 14p. Dep. IS, PC A02/MF 
AOl. 

The titration system utilizes the constant current coulometric 
titration of Goldbeck and Lerner. U(VI) is reduced to U(IV) by 
Fe(II). V(V) is generated to titrate the U(IV), and the titration ‘s 
followed potentiometrically. The evaluation shows that the recovery 
of uranium is 100% at the 40-mg level. The accuracy is generally +- 
0.10% or better. The smallest sample weight at which reliable results 
were obtained was 40 mg of uranium. Time for one analysis is 15 
minutes. Advantages and disadvantages of the automated titrator are 
listed. (DLC) 


15015 (ORNL/TM—7218) Progress report for the office of safe- 
guards and security. Smith, D.H.; Walker, R.L.; Carter, J.A. (Oak 
Ridge National Lab., TN (USA)). Jan 1980. Contract W-7405-ENG- 
26. 19p. Dep. NTIS, PC A02/MF AOI. 

Progress in various areas funded by, or of interest to, the 
Office of Safeguards and Security is described. A quadrupole mass 
spectrometer is on order, as are data systems for out multi-stage 
instruments. Consultation with NBS concerning resin bead standards 
has begun. Participation in the SALE program has begun and will 
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continue. A handling/shipping apparatus in facilitate use of resin 
beads on-site has been developed and is in use. A multi-faceted 
investigation aimed at improving precision of our isotopic ratio 
measurements has been initiated, and preliminary results of some 
aspects of it are encouraging. 


15016 (RFP—2997) Application of American National Standards 
of calibration techniques of bulk measurements for nuclear materials 
control. Dcher, L.W.; Gerald, K.B. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 1980. Contract EY-76-C-04- 
3533. Sp. (CONF-800315—1). Dep. NTIS, PC A02/MF AO1. 

From 2. symposium of the European Safeguards Research 
and Development Association; Edinburgh, UK (26 Mar 1980). 

In 1975 Subcommittee ANSI-INMM-8, Calibration Tech- 
niques for Nuclear Material Control under the guidance of the 
American National Standards Institute Committee N15 and spon- 
sored by the Institute of Nuclear Materials Management, published 
four standards for calibration of bulk measurement of nuclear materi- 
als. The calibration techniques include those for mass, volume, 
nondestructive assay, and plutonium calorimetry measurements. 
Since that time, calibration and research personnel of the Rocky 
Flats Plant and workers at other facilities have applied the direction 
and guidance of these standards. Results of the applications are 
reported and th value of each standard discussed. Examples are 
— together with certain shortcomings and future revision 
plans. 


15017 (SAND—79-2242(Vol.2)) Fixed site neutralization model 
programmer's manual. Volume II. Engi, D.; Chapman, L.D.; Judnick, 
W.; Blum, R.; Broegler, L.; Lenz, J.; Weinthraub, A.; Ballard, D. 
(Vector Research, Inc., Ann Arbor, MI (USA)). Dec 1979. Contract 
EY-76-C-04-0789. 530p. Dep. NTIS, PC A23/MF AO1. 

This report relates to protection of nuclear materials at nucle- 
ar facilities. This volume presents the source listings for the Fixed 
Site Neutralization Model and its supporting modules, the Plex 
Preprocessor and the Data Preprocessor. (DLC) 


15018 (SAND—79-7038) Development of an automated stress/ 
duress detection system, Phase I and Phase II. Summary report. 
Tuttle, W.C.; Davis, J.G.; Greene, E.R.; Loeppky, J.A. (Lovelace 
Medical Foundation, Albuquerque, NM (USA). Clinical Research 
Div.). Dec 1979. Contract EY-76-C-04-0789. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

This study showed that remote analysis of heart rate has 
potential as an effective means for automatic detection of stress in 
guards. The analysis of the data suggests that a heart rate greater 
than either CHR (criterion heart rate) + 20% (as established in the 
exercise test) or 150 bpm is the best criterion for initial establishment 
of alarm criteria. 


15019 (SAND—79-7081) Safeguards applications of far infrared 
radiometric techniques for the detection of contraband. Hodges, D.T.; 
Reber, E.E.; Foote, F.B.; Schellenbaum, R.L. (Aerospace Corp., 
Los Angeles, CA (USA). Electronics Research Lab.; Sandia Labs., 
Albuquerque, NM (USA)). Feb 1980. Contract EY-76-C-04-0789. 
23p. Dep. NTIS, PC A02/MF AOI1. 

A new safeguards system under development employs radio- 
meters in the 100 to 300 GHz spectral band to detect contraband, 
including shielding materials (used to attenuate the gamma ray 
emissions from nuclear materials), weapons, or explosives covertly 
concealed on personnel. Clothing is highly transparent at these 
frequencies and imaging techniques can detect contraband by its 
emissivity and reflectivity differences relative to human tissues. 
Experimental data are presented and sample images are used as a 
basis to discuss system advantages and limitations. 


15020 (SAND—80-0002) Containment and Surveillance Equip- 
ment Compendium. Luetters, F.O. (Sandia Labs., Albuquerque, NM 
(USA)). Feb 1980. Contract EY-76-C-04-0789. 128p. Dep. NTIS, PC 
A07/MF AOl. 

The Containment and Surveillance Equipment Compendium 
contains information sections describing the application and status of 
seals, optical surveillance systems, and monitors for international 
safeguards systems. The Compendium is a collection of information 
on equipment in use (generally by the IAEA) or under development 
in the US in diverse programs being conducted at numerous facilities 
under different sponsors. The Compendium establishes a baseline for 
the status and applications of C/S equipment and is a tool to assist in 
the planning of future C/S hardware development activities. The 
Appendix contains design concepts which can be developed to meet 
future goals. 


15021 Tracking foreign nuclear material in the US. Haycock, 
T.J. Jr. (US DOE, Washington, DC). Nucl. Mater. Manage.; 7: No. 
3, 63-66(1978). 

The purpose of this paper is to describe a system for identify- 
ing and following nuclear material in the U.S. which is imported or 
which is subject to conditions attached by supplier countries (i.e., 
countries supplying the nuclear material or related fuel cycle serv- 
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ices). The system permits the reporting of material by location and 
material type, by couritry of origin, and by country attaching corndi- 
tions, from the time of its import into the U.S. up to the time of its 
export from the U.S. 


15022 Inventory verification in large critical facilities. Cobb, 
D.D.; Sapir, J.L.; Kern, E.A. (Los Alamos Scientific Lab., N,M). 
Nucl. Mater. Manage.; 7: 233-242(1978). 

Materials measurement techniques and inventory verificzition 
concepts for safeguarding fast critical facilities have been developed 
and evaluated. Inspection strategies and methodologies proposed for 
the application of international safeguards to fast critical facilities are 
summarized in this paper. 


FUSION FUELS 


PROCESSING 


FABRICATION AND TESTING 


15023 (KMSF-U—900) Theoretical and practical considerat tions 
in forming solid fuel layers inside vacuum insulated inertial cor ifine- 
ment fusion targets. Musinski, D.L.; Simms, R.J.; Jacobs, R.B. (KMS 
Fusion, Inc., Ann Arbor, MI (USA)). 1979. Contract 4,CO08- 
78DP40030. 7p. (CONF-791102—142). Dep. NTIS, P©@ A0O’2/MF 
AOl. 

From 8. symposium on engineering problems of fusi on re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Vacuum layer ICF targets can be manufactured in suct i a way 
that a uniform cryogenic solid layer may be formed within t he fuel 
container. By using either condensable gases or a mixture of He and 
a condensable gas as the exchange gas, the final mass density within 
the vacuum layer may be specified by the designer. To eval uate the 
potential uniformity of a solid cryogenic fuel layer within a _ specific 
design the time to condense and freeze the fuel must be calc: ilated. A 
general model is offered to calculate this information and it is shown 
that for the case of He and H2 exchange gases in the c: sntinuum 
regime of cooling the fuel layer uniformity should be as good as 
current experimental results with simple targets. Further extension 
of this model to include other exchange gases and encoi mpass the 
transition and free molecule regimes of cooling will allow ¢ :valuation 
of a broader range of these vacuum layer targets. 


15024 (UCRL—83395) Fabrication of glass spheres for laser 
fusion targets. Woerner, R.L.; Draper, V.F.; Koo, J.C.; Flerdricks, 
C.D. (California Univ., Livermore (USA). Lawrence IL.ivermore 
Lab.). 21 Sep 1979. Contract W-7405-ENG-48. 6p. (CONF.-8(90208— 
10). Dep. NTIS, PC A02/MF AOI. 

From Tropical meeting on inertial confinement fusi on; Ssan 
Diego, CA, USA (26 Feb 1980). 

We have developed processes for mass producing the > quality 
glass microspheres required for current laser fusion experim ents. We 
describe the advances in the methods and materials used in Cour | iquid 
droplet and dried gel systems. 


15025 Small tritium filling and monitoring apparatus fir 7 article 
beam inertial confinement fusion targets. Chang, J.; Leeper, R.J.; 
Martinez, C.; McMurtry, W.M. (Sandia Laboratories, Altouc jerque, 
New Mexico 87185). DE-AC04-76-DP00789. Rev. Sci. Instr -uwm.; $1: 
No. 3, 398-399(Mar 1980). 

A small gas filling apparatus has been developed to fill a 
particle beam ICF target with D—T gas mixture seconds ! efore the 
target is irradiated. Included in the filling apparatus is a novel 
n.iniature pressure monitor which determines quantitativ: ely the fill 
pressure by counting the rate of beta particles emitt ed by the 
decaying tritium atoms. 


BY-PRODUCTS 


15026 (COO—2218-149) Overview of nonelectric :al 

of fusion. Miley, G.H. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 1979. Contract EY-76-S-02-2218. 30p. (CO? JF-791204—21). 
Dep. NTIS, PC A03/MF A0O1. 

From 2. Miami international conference on a Iternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979) 

The potential for, and importance of, non electrical applica- 
tions of fusion energy is discussed. Three possibilit yes are reviewed in 
some detail: fusion-fission hybrids for fissile fel production; high- 
temperature electrolysis and thermochemical pro: >esses for hyd 
production; and high-temperature steam for Cc ,al gasification. The 
hybrid could be an early application of fus ion if this route is 
identified as a desirable goal. Hydrogen product ion and coal gasifica- 
tion processes appear feasible and could be dev: sloped as a part of the 
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conventional fusion blanket research and development. The question 
of economics, particularly in view of the high capital cost of fusion 
plents, remains an open issue requiring more study. 


15027 (SAN—2172-1) Study of non-electric applications of 
fusion power. Final technical report. Salter, R.M. (SpectraVision, 
Inc., Santa Monica, CA (USA)). Oct 1979. Contract ET-78-C-03- 
2172:. 63p. Dep. NTIS, PC A04/MF AO1. 

The overall context for non-electric applications of fusion 
power is examined. Smaller reactors favored as more compatible 
witli co-processing and co-generation modes. For financial, environ- 
men tal, and engineering reasons fusion power appears more suitably 
sitec! within industrial/chemical complexes rather than in utilities 
fran ework. Ways to use potential of 14 MeV fusion neutrons to 
advantage discussed including transmutation, radiolysis, reactor by- 
prod ucts, and high temperature features (and combinations thereof). 
Specialized uses generally do not enjoy sufficient market to bolster 
fitsion program. Mundane uses such as low-temperature heat for 
alcohol plants, paper mills, etc., may warrant much lower fusion 
reactor pcwer level economic break-even point. 


HE‘ALTH AND SAFETY 


REF'ER ALSO TO CITATION(S) 16830 


WASSTE ‘MANAGEMENT 
REFER A.“SO TO CITATION(S) 15027, 17252 


15028 (UCRL—82969) Burning nuclear wastes in fusion reac- 
tors. M elaner, H.W.; Howard, W.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Feb 1980. Contract W-7405- 
ENG-4: 8. 5p. (CONF-791058—66). Dep. NTIS, PC A02/MF AO1. 

F ‘rom International conference on nuclear cross sections for 
technok »gy; Knoxville, TN, USA (22 Oct 1979). 

V /e have studied actinide burn-up in ICF reactor pellets; i.e., 
14 MeV _ neutron fission of the very long-lived actinides that pose 
storage f roblems. A major advantage of pellet fuel region burn-up is 
safety: or ily milligrams of highly toxic and active material need to be 
present ii 1 the fusion chamber, whereas blanket burn-up requires the 
continueci presence of tons of actinides in a small volume. The 
actinide data tables required for Monte Carlo calculations of the 
burn-up ‘of **Am and ***Am are discussed in connection with a 
study of the sensitivity to cross section uncertainties. More accurate 
and coimplete cross sections are required for realistic quantitative 
calculations. 


ENVIIRONMENTAL ASPECTS 


159:29 Analysis of tritium releases to the atmosphere by a con- 
trolle d th ermonuclear reactor. Bander, T.J.; Renne, D.S.; Sandusky, 
W.F. (Battelle Pacific Northwest Labs., Richland, WA (USA)). pp 
125-13'7 of Behaviour of tritium in the environment. Vienna; Interna- 
tional , Ato mic Energy Agency (1979). 

\Srom Symposium on the behavior of tritium in the environ- 
ment; S:n Francisco, CA, USA (16 Oct 1978). 

A tmospheric removal of routinely and accidentally released 
tritium f tom a controlled thermonuclear reactor (CTR) has been 
investigai ‘ed. The assumed form of the tritium was HTO, or tritiated 
water va, pour. Assuming a CTR operation in midwestern United 
States of . America, surface water and ground-level air concentration 
values of tritium were computed for three b (or time) scales: 
local (with im 50km of a reactor site), regional (up to 1000km from 
the site), an d global. The local and regional analyses use a Gaussian 
plume mod: 4 with a factor incorporating scavenging of tritium by 
precipitation . Results show that within 50km of the site atmospheric 
concentratior 's of tritium will be the limiting factor for routine 
releases. On t. he regsional scale, surface water concentrations tend to 
become the li: — factor. An analysis for an accidental release of 
tritium shows surfece water concentrations in the vicinity of the 
reactor site to t ‘¢ quite high after rainfall. The global analysis utilizes 
a linear set of differential equations describing the atmospheric 
transport of triti. ated water vapour. Solutions are obtained using the 
assumption that t he anount of precipitable water vapour and surface 
water in a 10de; 4 la‘itude belt remain constant over an extended 
period of time. 4 ‘he solutions are studied as a function of various 
input parameters. tn particular the variation of surface water depth, 
which is dependen t on the distribution of water and land in each 
latitude belt, is fac tored into the equations. The atmospheric and 
— water conce Mtrations of tritium obtained are latitude-average 
values. 
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ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


15030 (UCRL—82275) Large scale copper vapor laser computer 
control system. LaChapell, M.J.; Spencer, L.W.; Coutts, G.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 15 May 
1979. Contract W-7405-ENG-48. 18p. (CONF-791005—6). Dep. 
NTIS, PC A02/MF AO1. 

From ISA national conference; Chicago, IL, USA (22 Oct 
1979). 

High power pulse copper vapor laser systems consist of a 
master oscillator and numerous power amplifiers. Large systems 
used in laser isotope separation experiments require several automat- 
ic control systems. The rapid development of compact mini comput- 
ers over the past several years has enabled the implementation of 
sophisticated computer controlled copper vapor laser systems. Pres- 
ent systems provide automatic time synchronization and input power 
stabilization. Future systems will incorporate semi-automatic start-up 
capabilities. 


RADIATION SOURCES 


15031 (PNL—3300(Pt.5), pp 87) Radioisotope customer list. Feb 
1980. 


In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The purpose of this program is to prepare and distribute the 
annual document entitled List of DOE Radioisotope Customers with 
Summary of Radioisotope Shipments FY-1978. This document lists 
the FY-1978 commercial radioisotope production and distribution 
activities of the Department of Energy (DOE) facilities at Argonne 
National Laboratory, Brookhaven National Laboratory, Hanford 
Engineering Development Laboratory, Idaho Operations Office/ 
Aerojet Nuclear Co., Los Alamos Scientific Laboratory, Mound 
Facility, Pacific Northwest Laboratory, Oak Ridge National Labo- 
a Savannah River Plant/DOE, and United Nuclear Industries, 

nc. 


DESIGN AND FABRICATION 


15032 (DPST—79-128-7/8) 7°*Pu fuel form processes. Bimonth- 
ly report, July-August 1979. Folger, R.L. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). Feb 1980. 
Contract EY-76-C-09-0001. 28p. Dep. NTIS, PC A03/MF AOI. 

Progress in the Savannah River ***Pu Fuel Form Program is 
reported. Full-scale fabrication tests of General-Purpose Heat 
Source (GPHS) fuel forms continued in the SRL Plutonium Experi- 
mental Facility (PEF) as GPHS Pellet 9 was hot pressed and GPHS 
Pellets 8 and 9 underwent final heat treatment. Microstructural 
analysis of GPHS Pellets 6 and 7 showed that: long-term (5 weeks) 
storage of as-pressed pellets leads to complete reoxidation and mi- 
crocracking; use of MHW feed (rather than GPHS grog feed) leads 
to substantial density gradients in GPHS pellets; and thermal cycling 
of GPHS pellets fabricated using centerline conditions does not 
cause microcracking. Ceramic furnace hearths for use in the vertical 
process furnaces of the Pluonium Fuel Form (PurF) Facility were 
successfully fabricated at SRL. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 16322, 16798 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


15033 (DPST—79-128-5/6) *°*Pu fuel form processes bimonthly 
report, May-June 1979. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Feb 1980. Contract EY-76-C-09- 
0001. 40p. Dep. NTIS, PC A03/MF AO1. 

Progress in the Savannah River ***Pu Fuel Form Program is 
summarized. Full-scale fabrication tests of General-Purpose Heat 
Source (GPHS) fuel forms continued in the SRL Plutonium Experi- 
mental Facility (PEF) as four additional pellets (GPHS Pellets 5-8) 
were hot pressed. GPHS pellets fabricated by the reference process 
were dimensionally and structurally stable during and after final heat 
treatment. Microstructural studies confirmed that centerline GPHS 
process conditions produce pellets with a homogeneous microstruc- 
ture and a uniform density. Because of the potential for excessive 
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metal creep in a furnace racks, the racks were considered 
unacceptable for GPHS fuel production in the PuFF. To eliminate 
metal creep, racks containing some ceramic components were de- 
signed to operate at 1600°C in an oxygen atmosphere for more than 
100 h. The four-key variables previously identified (shard sinterin 
temperature, hot press load, hot press temperature, and load pr 
were found to correlate with production sphere fracture tendency 
and bulk density. 


15034 (DPST—79-128-9/10) *°*Pu fuel form processes. Bi- 
monthly September-October 1979. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Feb 1980. 
Contract EY-76-C-09-0001. 28p. Dep. NTIS, PC A03/MF AOI. 
Progress in the Savannah River 7°*Pu Fuel Form Program is 
summarized. Full-scale fabrication tests continued as 4 pellets (Gen- 
eral-Purpose Heat Source Pellets 10, 11, 12, and 13) were hot 
er pn and 3 pellets (GPHS Pellets 9, 10, and 11) underwent final 
eat treatment. The successful drilling of a one-eighth-inch diameter 
hole from the top of GPHS Pellet 8 to the center of the pellet after 2 
1/2 months of storage and testing is one of several indications of the 
overall ruggedness of GPHS fuel pellets fabricated in the PEF. 
Microstructural analysis of a full-scale GPHS fuel pellet fabricated at 
LASL (LASL-GPHS Pellet 31) indicated that density gradients and 
internal cracking were more severe in this pellet than in SRL-GPHS 
pellets. As-received powder, oxygen-exchang.d powder, and ball- 
milled powder samples from LASL were characterized by SEM 
analysis and by Coulter Counter particle size analysis. 


HYDROGEN 


15035 (PB—295317) The potential for hydrogen as an energy 
source. (General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 20 Apr 1979. 16p. NTIS, PC A02/MF 
AOl. 


GAO surveyed a portion of the literature on the status, 
progress, and problems surrounding the development and commer- 
cialization of hydrogen as an energy source. 


PRODUCTION 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 15026 


15036 Advances in water electrolysis technology with emphasis 
on use of the solid polymer electrolyte. + P.W.T.; Srinivasan, S. 
(Brookhaven Nationa! Lab., Upton, NY). J. Appi. Electrochem.; 9 
No. 3, 269-283(May 1979). 

Efforts to improve water electrolysis technology are being 
made using three promising approaches: (a) development of solid 
polymer electrolyte (SPE) water electrolysers; (b) increasing the 
operating temperature of alkaline water electrolysers from 80°C to a 
temperature in the range 120 to 150°C; and (c) investigation of 
advanced concepts. The research and development efforts on SPE 
water electrolysers are aimed at: (a) low cost current collectors; (b) 
high-activity electrocatalysts; (c) high temperature capability; (d) 
low cost SPE; and (e) design and construction of scaled-up cell 
stacks. Attempts are being made to find materials for cells and 
auxiliaries which are stable in an alkaline environment at elevated 
temperatures. Advanced concepts for electrolytic hydrogen produ: 
tion, including: (a) finding better reversible electrocatalysts; (b) use 
of anode depolarizers; (c) water vapor electrolysis in molten or solid 
electrolytes; (d) development of hydroxyl ion transporting mem- 
branes; (e) investigation of thermochemical-electrochemical hybrid 
cycles; and (f) photoelectrolysis of water, are still at a preliminary 
research stage. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 15026 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 


15037 (SAN—0034-239-T1) Solar energy conversion through 
biophotolysis. Third annual report, April 1, 1978-March 31, 1979. 
Benemann, J.R.; Murry, M.A.; Hallenbeck, P.C.; Miyamoto, K.,; 
Olafsen, A.G.; Esteva, D.J.; Kochian, L.V. (California Univ., Berke- 
ley (USA). Sanitary Engineering Research Lab.). 1 May 1979. 
Contract EY-76-S-03-0034-239. 236p. Dep. NTIS, PC All/MF AOl. 

This report covers the progress during the third year of this 
project. The state-of-the-art of biophotolysis was reviewed and a 
bioengineering analysis carried out. The conclusions were that prac- 
tical biophotolysis systems are feasible; however, they will require, 


HYDROGEN 1639 


in most cases, relatively long-term R and D. The biophotolysis 
system developed under this project, utilizing heterocystous blue- 
green algae, was demonstrated both indoors and outdoors with a 
model converter system using the heterocystous blue-green alga 
Anabaena cylindrica. Maximal light energy conversion efficiencies 
were 2.5% indoors and about 0.2% outdoors, averaged for periods 
of about two weeks. Achievement of such rates required optimiz- 
ation of Nz supply and culture density. A small amount of Ne in the 
argon gas phase used to sparge the cultures was beneficial to the 
stability of a long-term hydrogen-production activity. A relatively 
small amount of the hydrogen produced by these cultures can be 
ascribed to the activity of the reversible hydrogenase which was 
studied by nitrogenase inactivation through poisoning with tung- 
state. The regulation of nitrogenase activity in these algae was 
studied through physiological and immunochemical methods. In 
particular, the oxygen protection mechanism was examined. Ther- 
mophilic blue-green algae have potential for biophotolysis; hydrogen 
production was studied in the laboratory. Preliminary experiments 
on the photofermentation of organic substrates to hydrogen was 
studied with photosynthetic bacteria. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 15026 


STEAM-IRON PROCESS 


15038 (FE—2435-38) Development of the steam-iron process for 
hydrogen Final report, July 1, 1976 through September 30, 
1978. (Institute of Gas Technology, Chicago, IL (USA)). Jul 1979. 
Contract EX-76-C-01-2435. 459p. Dep. NTIS, PC A20/MF AOl1. 

The overall objective of the steam-iron program was to 
develop an economically attractive method for producing hydrogen 
from coal. A pilot facility to prove the feasibility of the Steam-Iron 
Process was constructed, and an operational evaluation was initiated. 
The feasibility of producing hydrogen from coal by the Steam-Iron . 
Process was proved, and economic evaluations conducted by two 
major engineering firms projected this process to be an economically 
attractive hydrogen producer. When this process is combined with a 
substitute natural gas (SNG) process, such as HYGAS, and by- 
product electric power production is credited at 25 mills/kWhr 
(1976 costs), it has the lowest projected gas cost, compared with 
SNG from the other coal producers. The pilot plant evaluation was 
interrupted early in the program by the US Department of Energy 
(DOE) for programmatic reasons, and the facility has been inactivat- 
ed for an indefinite period. Additional developmental work is neces- 
sary in the pilot facility to gather sufficient data to design an 
integrated, commercial scale, steam-iron plant. Construction of the 
pilot plant began in September 1974, and mechanical completion of 
the 20 million dollar facility was achieved in July 1976. The steam- 
iron facility includes equipment to prepare and feed char to the high- 
pressure reactor system and to process and clean products and 
wastes. The reactor system comprises two principal vessels: (1) a 
producer reactor to make the reducing gas by reacting char with 
steam and air and (2) a steam-iron reactor in which ore is continu- 
ously and cyclically reduced by the producer gas and is oxidized 
with steam to produce hydrogen. This report covers the initial 
operating period in the pilot plant facility from October 1976 
through September 1978. 


PARTIAL OXIDATION PROCESSES 


15039 an Evaluation of the Texaco synthesis 
gas generation process for the production of hydrogen from SRC-II 
residue. Chang, T.Y.; West, A.S. (Scientific Design Co., Inc., New 
York (USA)). Dec 1979. Contract W-7405-ENG-26. 87p. Dep. 
NTIS, PC A0S/MF A0O1. 

The results are presented of an evaluation of the Texaco 
Synthesis Gas Generation Process for the production of hydrogen 
from SRC-II vacuum bottoms residue. Based on gasification tests 
carried out by Texaco, the operability and efficiency of the Gasifier 
have been commented upon. Preliminary process designs for a 
Texaco gasification facility for a commercial scale coal liquefaction 
plant were prepared. A number of studies were performed to estab- 
lish a near-optimal operating pressure and method of acid gas 
removal. Plant Investment and operating cost estimates are included. 
The report concludes that the Texaco Gasifier is well suited for the 
efficient production of hydrogen from SRC-II residue and only 
minimal developmental work is needed prior to commercialization. 
Because of the short duration of the test runs, refractory and burner 
lives are a point of concern. Based on the current state of oxygen 
compression technology the gasifier should be designed to operate at 
about 800 psig. 
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STORAGE 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 16161, 16166, 16167 


15040 Role of atmosphere in the crystallization of amorphous 
plasma-sprayed Sm-Co deposits. Kumar, K.; Das, D.; Williams, R. 
(The Charles Stark Draper Laboratory, Incorporated, Cambridge, 
Massachusetts 02139). J. Appl. Phys.; 51: No. 2, 1031-1035(Feb 1980). 

Thick, machinable, and amorphous 1Sm-5Co plasma-sprayed 
deposits show a high resistance to magnetization and demagnetiza- 
tion at room temperature. This behavior is believed to be related to 
large internal stresses and variations in chemical composition present 
in the as-sprayed material. Thermal treatments of these deposits, in 
argon, at temperatures substantially lower than those required for 
crystallization, produce little change in their magnetic behavior. 
Similar treatments in hydrogen, however, result in an easy approach 
to saturation and very low coercivity values. This different response 
of the material to hydrogen has been attributed to an increased 
mobility of the atoms in hydrogen, which permits sufficient rearran- 
gement of the atoms so that high magnetization and low coercivity 
are achieved in the amorphous state. Use of a hydrogen atmosphere 
also results in a considerable increase in the temperature required for 
crystallization. Whereas crystallization occurs at about 500 °C in 
argon, temperatures of about 700 °C are needed to produce similar 
effects in hydrogen. The suppression of the crystallization processes 
in hydrogen has been attributed to a deposit-hydrogen chemical 
interaction at the low temperatures. The results of this study indicate 
that amorphous 1Sm-5Co is probably more suited for use as a means 
for storing hydrogen than is crystalline SmCos material. 


INDUSTRIAL AND COMMERCIAL USE 


15041 (NTIS/PS—79/0779) Hydrogen use as a fuel (citations 
from the NTIS data base). Report for 1964-June 1979. Hundemann, 
A.S. (National Technical Information Service, Springfield, VA 
(USA)). Aug 1979. 191p. NTIS PCNO1/MF NO1. 

Federally-funded research studies pertaining to the technical 
feasibility of using hydrogen as a fuel for vehicular transportation, 
electric power generation, and both subsonic and supersonic aircraft 
are discussed. Excluded are studies on hydrogen production and 
storage. These topics are covered in other bibliographies. (This 
updated bibliography contains 186 abstracts, 24 of which are new 
entries to the previous edition.) 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 15889 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 16336 


15042 (PNL—3300(Pt.2), pp 45-54) Synfuels. Bean, R.M.; 
Becker, C.D.; Cataldo, D.A. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Research during FY 1979 was concentrated in three principal 
areas: (1) developing suitable bioassay methods for reference organ- 
isms in each of the major trophic levels, (2) gathering data on 
chemical partitioning for chronic exposure approaches in aquatic 
systems, and (3) gathering data on leaf and root contact toxicity 
using appropriate aerosol and lysimeter approaches, respectively. 
Several exploratory studies were made on the solid waste problem. 
These studies included evaluation of factors affecting the long-term 
fate of SRC products in soils, evaluation of the hydrological and 
chemical variables at the demonstration site, and evaluation of 
certain standard methods followed under the Resource Conservation 
Recovery Act. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 16260 
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15043 (COO—4717-T1) Catalytic conversion of methanol to low 
molecular weight hydrocarbons. Singh, B.B. (Texas A and M Univ., 
College Station (USA)). Dec 1979. Contract EW-78-S-02-4717. 212p. 
Dep. NTIS, PC A10/MF AOl1. 

Thesis. 

The recent demands on the available energy have stimulated 
the search for alternatives to oil. Methanol, because of its abundance 
and the availability of technology to produce it from coal, is project- 
ed as an alternative source for producing low molecular weight 
olefins. Utilizing chabazite ion exchanged with ammonium and rare 
earth chlorides, methanol is converted to ethylene, propylene and 
propane with carbon yields of 70 to 90% at reaction temperatures of 
633 to 723°K and pressures from 1 to 18 atmospheres. X-ray 
diffraction studies, using Cu-K radiation, show no permanent struc- 
tural changes after a long use. No permanent deactivation was 
observed even though the catalyst was overheated once, and have 
been deactivated and regenerated as many as 21 times. The ammoni- 
um exchange coupled with the water at high temperature suggest 
the formation of an ultrastable zeolite. Ethylene yields increase as 
the temperature increases from 633°K to 723°K. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 15180, 15182, 15183, 15184, 
15188, 16339, 16443 


15044 (CONF-800129—4) Energy conservation and production 
in a packed-bed anaerobic bioreactor. Pit, W.W. Jr.; Genung, R.K. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 39p. Dep. NTIS, PC A03/MF AO1. 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

Oak Ridge National Laboratory (ORNL) is developing an 
energy-conserving/ producing wastewater treatment system based 
on a fixed-film anaerobic bioreactor. The treatment process is based 
on passing wastewaters upward through the bioreactor for continu- 
ous treatment by gravitational settling, biophysical filtration and 
biological decomposition. A two-year pilot-plant project using a 
bioreactor designed to treat 5000 gpd has been conducted using raw 
wastewater on a municipal site in Oak Ridge, Tennessee. Data 
obtained for the performance of the bioreactor during this project 
have been analyzed by ORNL and Associated Water and Air 
Resources Engineers (AWARE), Inc. of Nashville, Tennessee. From 
these analyses it was estimated that hydraulic loading rates of 0.25 
gpm/ft? and hydraulic residence times of 10 hours could be used in 
designing such bioreactors for the secondary treatment of municipal 
wastewaters. Conceptual designs for total treatment systems process- 
ing up to one million gallons of wastewater per day were developed 
based on the performance of the pilot plant bioreactor. These 
systems were compared to activated sludge treatment systems also 
operating under secondary treatment requirements and were found 
to consume as little as 30% of the energy required by the activated 
sludge systems. Economic advantages of the process result from the 
elimination of operating energy requirements associated with the 
aeration of aerobic-based processes and with the significant decrease 
of sludge-handling costs required with conventional activated sludge 
treatment systems.Furthermore, methane produced by anaerobic fer- 
mentation processes occurring during the biological decomposition 
of carbonaceous wastes also represented a significant and recover- 
able energy production. For dilute municipal wastewaters this would 
completely offset the remaining energy required for treatment, while 
for concentrated industrial wastewater would result in a net produc- 
tion of energy. 


15045 (CONF-7910126—1) US Departimcat of Energy's methane 
from landfills program. Wilkey, M.L. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC 
A02/MF AOl. 

From Biogas and alcohol production conference; Chicago, 
IL, USA (25 Oct 1979). 

The Methane Recovery from Sanitary Landfills Program is 
part of the United States Department of Energy’s Urban Waste 
Technology Program (UWT) at Argonne National Laboratory. The 
overall goals and objectives of the UWT program at ANL are 
energy savings and recovery from urban waste streams. The near 
term objective of the Methane Recovery program is encouragement 
of participation in the development, evaluation, and implementation 
of the technologies necessary for recovery, processing, and utiliza- 
tion of combustible gases generated in landfills. To achieve these 
goals, a research program that examines the feasibility of landfill gas 
recovery and use, as well as future optimization techniques and 
methods, has been undertaken. 


15046 (COO—5099-4) Fuel gas production from animal and agri- 
cultural residues and biomass. Quarterly coordination meeting, De- 
cember 11-12, 1978, Denver, Colorado. Second Quarterly progress 
report. Wise, D.L.; Ashare, E.; Wentworth, R.L. (Dynatech R/D 
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Co., Cambridge, MA (USA)). 5 Jan 1979. Contract ET-78-C-02- 
5099. Yodgs NTIS, PC A0S/MF AO1. 
tenth quarterly coordination meeting of the methane 
roduction group of the Fuels from Biomass Systems Branch, US 
ent of Energy was held at Denver, Colorado, December 11- 
12, 1978. Progress reports were presented by the contractors and a 
site visit was made to the Solar Energy Research Institute, Golden, 
Colorado. A ro agenda, a list of attendees, and progress are 
[ae age Report titles are: pipeline fuel gas from an environmental 
eedlot; operation of a 50,000 gallon anaerobic digester at the 
Monroe State Dairy Farm near Monroe, Washington; anaerobic 
fermentation of livestock and crop residues; anaerobic fermentation 
of agricultural residues - potential for improvement and implementa- 
tion; heat treatment of organics for increasing anaerobic biodegrada- 
bility; and biological conversion of biomass to methane. (DC) 


15047 (PB—295065) Energy recovery from manure using plug- 
flow digesters. Martin, J.H.; Dale, G. (Sheaffer and Roland, Inc., 
Chicago, IL (USA)). Dec 1978. 9p. NTIS, PC A02/MF AOl. 
Two anaerobic digesters have been treating cow manure in 
Michi and in Wisconsin for a few years. Both of them employ 
plug-flow, contrasted with stirred-pot, management of the manure 
and operate at mesophilic temperatures. They exhibit very high 
stability and good methane yield at feeding rates in excess of 10 
of volatile solids per day per cubic meter of digester volume (0.8 Ib/ 
cu ft/day). Dispersion occurs in the velocity of the material passin 
through the digester so that large pieces pass much more slowly than 
the hydraulic velocity. Odors in the effluent disappear when hydrau- 
lic detention times are as long as 4 days. From measurements of 
energy content, the biogas is about 60 percent methane. The pH of 
the digester is between 7.0 and 7.2 under most steady feeding 
po: Under transient feeding conditions it may range from 6.8 
to 7.8. 


15048 (PB—296622) Methane recovery from sanitary landfills; 
gas recovery system installation and testing. Interim report. (New 
York City Resource Recovery Task Force (USA); Brooklyn Union 
Gas Co., NY (USA); Wegman (Leonard S.) Co., Inc., Buffalo, NY 
(USA)). Dec 1978. 45p. NTIS, PC A03/MF AOl1. 

In September 1977 a methane gas recovery program was 
initiated by the New York State Energy Research and Development 
Authority to mine this clean energy form from the municipal solid 
wastes deposited at the New York Fresh Kills Landfill in Staten 
Island, New York. This first interim report details the system design 
and construction; documents the results of a six-week test program 
carried out in May and June of 1978; describes subsequent modifica- 
tions made to the gas system during the summer of 1978; and 
presents the objectives and plans for the phase III landfill gas 
utilization program, which began in October of 1978. 


15049 (PNL-SA—8266) Thermochemical conversion of biomass: 
an overview of R and D activities sponsored by the Biomass Energy 
Systems Branch of DOE. Schiefelbein, G.F.; Sealock, L.J. Jr.; Ergun, 
S. (Battelle Pacific Northwest Labs., Richland, WA (USA); Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1979. 
Contract EY-76-C-96-1830. 18p. Dep. NTIS, PC A02/MF AOl. 

The US Department of Energy (DOE) is actively developing 
renewable energy sources through research and development pro- 
grams sponsored by the Biomass Energy Systems Branch. The 
mission of the thermochemical conversion element of the Biomass 
Energy Systems Program is to develop competitive processes for the 
conversion of renewable biomass resources into clean fuels and 
chemical feedstocks which can supplement those produced from 
conventional sources. A description of thermochemical conversion 
program areas and an overview of specific thermochemical conver- 
sion projects sponsored by the Biomass Energy Systems Branch are 
presented in this paper. 


15050 (SAN—1241-3) Conversion of biomass materials into gas- 
eous products. Final report - Operation of the PDU. Garrett, D.E.; 
Mikesell, R.D. (Garrett Energy Research and Engineering Co., Inc., 
Claremont, CA (USA)). Sep 1979. Contract EY-76-C-03-1241. 431p. 
Dep. NTIS, PC A19/MF AOl. 

Studies were completed on the Garrett Energy Research and 
Engineering Company's multiple hearth furnace for the thermal 
conversion of biomass, into a medium Btu gaseous product. Initial 
work on a two foot diameter, single hearth reactor provided com- 
prehensive design data through an examination of the pertinent 
variables over a fairly wide range of operations. Kinetic and dynam- 
ic models were obtained for each of the reaction stages that would 
occur within a multiple hearth reactor. This data led to the design 
and construction of a process development unit (PDU) which con- 
sisted of four, four foot diameter hearths capable of processing six 
wet tons (50% moisture), or three dry tons of biomass per day 
through the steps of preheating, drying, pyrolysis, combustion, and 
gasification. Operation of the PDU included 10 to 20 runs on each of 
these steps, and work was completed with a five day, 24 hour per 
day, continuous operation. Process design, capital and operating 
costs, and an economic analysis based on this data indicated that no 
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cost, 50% moisture manure could produce about a 300 Btu gas with 
a breakeven price of $4 per million Btu's in a 100 dry ton per day 
unit and $2.40 per million Btu's in a 300 tons per day unit. These 
favorable results lead to a recommendation that further work should 
be done, optimizing the performance of the PDU and testing other 
potential biomass feed materials for their specific design characteris- 
tics. 


15051 Method and an apparatus for preventing deposits in a 
process water system for a gas generator plant or the like. Sundqvist, 
H.E. (to AB Motala Verkstad). US Patent 4,166,499. 4 Sep 1979. 
Filed date 5 Oct 1977. 4p. 

A gas seve plant with a gas generator and a process 
water system for cooling or scrubbing liquid comprises at least one 
heat exchanger for transferring heat to the process water. The plant 
has a pressure controlling means in the conduits for the process 
water connected to the heat exchanger. This pressure controlling 
means may consist of a pressure increasing means in the supply 
conduit for the process water or a pressure decreasing means in the 
return conduit for the process water. 


15052 Energy production from manure. Goodrich, P.R. St. Paul, 
MN; University of Minnesota (1978). 12p. (NP—24336). 

Methane generation can be accomplished at a farm-scale. 
There are enough digesters operating on farms at various levels of 
technology that one can be reasonably optimistic for this technol- 
ogy. A total waste management system utilizing an anaerobic digest- 
er can provide pollution control, odor control, nutrient conservation 
and produce some energy for use on the farmstead. The cost of the 
system is still rather high but many farmers are already investing at 
least two-thirds of the cost of the digester for storage alone. 
fore, the additional cost to provide the benefits from the digestion 
are only an add-on cost. The total cost of the system does not have 
to be justified in terms of energy production. Problems still exist in 
materials handling and in utilization of the energy. The energy is not 
readily storable and there must be a fairly even demand for ener, 
on the farm. The effluent from the digester is volatile and the 
nutrients can be lost if the material is not injected into the soil. 


15053 Biological and chemical fluctuations during anaerobic di- 
gestion of swine manure. Fischer, J.R.; Iannotti, E.L.; Sievers, D.M. 
St. Joseph, MI; American Society of Agricultural Engineers (1978). 
14p. (CONF-7806181—1). 

From American Society of Agricultural Engineers summer 
meeting; Logan, UT, USA (27 Jun 1978). 

A .42 m® digester was operated for one year w th various 
operational problems. Changing the swine ration from predominant- 
ly corn to wheat resulted in lower gas production. The antibiotic 
lincomycin appears to be detrimental to digester bacteria. Using 
large organic loading rates during a startup period can lead to 
digester upset with a resulting decrease in gas production and 
excessive foaming. Gas production is a good indicator of daily 
digester performance. But, other information such as TS in effluent 
indicate digester long-term stability. 


ALCOHOL FUELS 


15054 (NTIS/PS—79/0712) Alcohol fuels. Volume 1, 1964-1977 
(citations from the NTIS data base). Report for 1964-1977. Cavag- 
naro, D.M. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1979. 170p. NTIS PCNO1/MF Noi. 

The cited reports from Federally-funded research cover 
chemical analysis, performance testing, synthesis, processing, pollu- 
tion, economics, environmental effect, and feasibility. (This updated 
bibliography contains 161 abstracts, none of which are new entries 
to the previous edition.) 


15055 (NTIS/PS—79/0713) Alcohol fuels. Volume 2. 1978-June 
1979 (citations from the NTIS data base). Report for 1978-June 1979. 
Cavagnaro, D.M. (National Technical Information Service, Spring- 
field, VA (USA)). Jul 1979. 144p. NTIS PCNO1/MF NO1 

The bibliography covers Federally-funded research on alco- 
hol based fuels that may be used in the future as a fuel source. The 
citations cover synthesis, chemical analysis, performance testing, 
processing, pollution, economics, environmental effects, and feasibil- 
ity. (This updated bibliography contains 135 abstracts, 109 of which 
are new entries to the previous edition.) 


15056 (NTIS/PS—79/0714) Alcohol fuels (citations from the 

Index data base). Report for 1970-June 1979, Cavagnaro, 
D.M. (National Technical Information Service, Springfield, VA 
(USA)). Jul 1979. 247p. NTIS PCNO1/MF NO!. 

The cited reports from a worldwide literature survey discuss 
new technology in the field of alcohol fuels. The bibliography 
covers the different blends, synthesis, processes used, properties, 
engine performance evaluations, economics, safety measures, pollu- 
tion effects, and combustion studies. The research also covers 
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sources from which alcohol fuels can be obtained, such as coal, solid 
wastes, industrial by-products, and agricultural wastes. (This updat- 
ed bibliography contains 241 abstracts, 50 of which are new entries 
to the previous edition.) 


PROPERTIES 


REFER ALSO TO CITATION(S) 16261 


PREPARATION 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 15182, 15183, 15184, 15188 


15057 Direct ethanol process. Executive summary. Huff, G.F. 
Shawnee Mission, KS; Gulf Oil Chemicals Company ({nd]). 71p. 
(NP—24334). 

Several points were made. First, Gulf Oil Company has not to 
date solicited government funds for this program. Gulf Oil Chemi- 
cals Company has expended more than 6 million dollars developin 
the technology and hopes to continue to commercialization. Second, 
feedstocks which are now a part of the food chain, i.e., corn, wheat, 
sugar cane, etc., are not being used; only waste biomass in cases 
where the value of the material can be upgraded. Thirdly, the 
technology which is being intensely pursued is for production of 
ethyl alcohol from annually renewable resources. This ethyl alcohol 
can be utilized as a solvent in laboratory and industry in the 
manufacture of denatured alcohol, pharmaceuticals, such as rubbing 
compounds, lotions, tonics and colognes, in perfumery and in organ- 
ic synthesis of other materials. It can also be utilized as fuel in 
selected local situations. Fourth, the needs include feedstock avail- 
ability in commercial quantities and a market for ethanol. 


15058 (CONF-800221—1) Industrial chemicals and chemical 
feedstocks from wood pulping wastewaters. Compere, A.L.; Griffith, 
W.L. (Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From TAPPI annual meeting; Atlanta, GA, USA (25 Feb 
1980) 


, A number of industrial chemicals and chemical feedstocks can 


be made from wood pulping wastewaters by fermentation. The 
chemicals which can be made include lactic acid, and acrylic acid 
feedstock; neutral solvents having wide industrial use e.g. butanol, 
isopropanol, and ethanol; and Kreb’s cycle intermediates, which are 
used as chelating agents and in food additives. The types of 
wastewaters and conditions required to produce these chemicals will 
be reviewed. 


15059 (COO—5141-3) Improvement of yields and rates during 
enzymatic hydrolysis of cellulose to glucose. report, June 1- 
August 31, 1979. Sundstrom, D.W.; Klei, H.E.; Coughlin, R.W. 
(Connecticut Univ., Storrs (USA)). Oct 1979. Contract ET-79-S-02- 
5141. 18p. Dep. NTIS, PC A02/MF AO1. 

During this quarter experiments were conducted on enzymat- 
ic hydrolysis of cellulose using T. reesei cellulase together with the 
immobilized 8-glucosidase (8-G) described in earlier reports. In 
batch, slurry, and fluidized bed reactors, the presence of the immobi- 
lized B-G reduced cellobiose concentrations to low levels, such that 
glucose yields were increased by over 100% with Solka floc and 
corn stover as substrates. Acid pretreated corn stover from the 
Dartmouth group was readily hydrolyzed by cellulase when com- 
bined with our immobilized B-G, giving glucose yields comparable 
to that from Solka flox, based on cellulose content. These studies 
complete the major tasks outlined in our original proposal. During 
the past twelve months: microbial 8-glucosidase (8-G) from A. 
phoenicis has been produced and purified; the (8-G) has been 
immobilized on an alumina support yielding long half lives and 
having immobilization activities above 80%; The immobilized B-G 
in several enzymatic reaction systems has been tested using a practi- 
cal cellulose source (corn stover); and glucose yield has been in- 
creased by over 100% by employing the immobilized B-G. This 

romising enzyme reaction system will be developed further under 
unding based on a renewal application already submitted to SERI. 


15060 (DSE—3060-T2) Design, fabrication and operation of a 
biomass fermentation facility. Technical progress report No. 2, Janu- 
ary 1-March 31, 1979. O'Neil, D.J.; Colcord, A.R.; Bery, M.K. 
(Georgia Inst. of Tech., Atlanta (USA). Engineering Experiment 
Station). ia 1979. Contract ET-78-C-01-3060. 193p. Dep. NTIS, 
PC A09/MF AOI. 

The conceptual design for a three oven-dry ton per day 
biomass fermentation facility is presented. Based on a detailed evalu- 
ation of emerging technologies and improved modifications of cur- 
rent technology, a mainstream process and optional unit operation 
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and sub-systems have been selected which offer the greatest prob- 
ability of success for an economic and technically feasible process 
for production of ethanol from lignocellulosic biomass (hardwoods, 
wheat straw, corn stover, etc.). The design is intentionally flexible as 
stipulated in the contractual objectives. Recommendations of equip- 
ment is premised on its versatility for multi-functional application, 
thus ling investigation to assess a number of process configura- 
tions while adhering to a cost-effective capital investment in the 
process development unit. A specific criterion in selection has been 
to facilitate the generation of engineering data based on the applica- 
tion of the results of research contractors of the US Department of 
Energy. The design for a total system includes the facility for 
evaluation of three pretreatment options, for isolation of by-product 
streams, for evaluation of acid and enzymatic hydrolysis, sugar 
concentration, alternative fermentation technologies and alcohol re- 
covery for production of absolute ethanol. In order to maintain 
capital costs for the PDU within reasonable limits monitoring of by- 
product streams will be undertaken and, for unit operation with high 

tential (such as membrane concentration of ethanol) but which are 
in early stages of development smaller-scale equipment and/or 
plumbing taps for late addition of full-scale (i.e., PDU-scale) equip- 
ment is recommended. The rationale, and process economics, upon 
which the recommendations are based is detailed, as is a study of 
biomass feedstock availability. 


15061 (LBL—10373) Process development studies on the biocon- 
version of cellulose and production of ethanol. Wilke, C.R.; Blanch, 
H.W. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1979. Contract W-7405-ENG-48. 41p. Dep. NTIS, PC A03/MF 
AOl. 

Preliminary studies show minimal conversion of wood by 
sulfur dioxide at pressures of 38 psi at room temperature. Evaluation 
studies of Rut-C-30 and Rut-L-5 Trichoderma viride strains were 
compared. Studies on the continuous production system by manipu- 
lating temperature, pH, Tween 80 level substrate concentration, and 
dilution rate were performed. The known major components of 
cellulases were characterized. Studies on the reduction of the cost of 
producing sugar from corn stover were performed. Development of 
medium for continuous ethanol fermentation is discussed. Experi- 
ments show that the growth limiting factors for continuous fermen- 
tation were in the yeast extract. Biotin, tothenic acid, and pyri- 
doxine appear to be growth limiting factors. Addition of other 
vitamins had no effect on cell yield but increased ethanol produc- 
tion. The flash ferm process is discussed. Utilization of hemicellulose 
sugars is described. ) 


15062 (PB—295645) Ethanolic fuels from renewable resources in 
the solar age. Gregor, H.P.; Jeffries, T.W. (Columbia Univ., New 
York (USA). Dept. of Chemical Engineering and Applied Chemis- 
try). 1979. 34p. NTIS, PC A03/MF AOl1. 

This communication describes how ethanol, other liquid fuels, 
and organic chemicals can be produced from cellulosic biomass at 
prices that can compete with those of petroleum derived materials 
by employing presently available or soon to be developed membrane 
technologies. Contemporary membrance technologies can already 
effect major savings in process costs for the conventional fermenta- 
tion of grains or molasses to produce ethanol; developing mem- 
brance technologies could employ cheap cellulosic substrates for 
ethanol production. 


PREPARATION 


15063 7 cation radicals of isobacteriochlorins: implications for 
nitrite and sulfite reductases. Richardson, P.F.; Chang, C.K.; 
Hanson, L.K.; Spaulding, L.D.; Fajer, J. (Brookhaven National 
Lab., Upton, NY). Contract EY-76-C-02-0016. J. Phys. Chem.; 83: 
No. 26, 3420-3424(27 Dec 1979). 

Stable cation radicals of free base and 
metalloisobacteriochlorins have been generated chemically and elec- 
trochemically and characterized by optical, magnetic, and electro- 
chemical techniques. The ESR spectra of the radicals have been 
assigned on the basis of ENDOR results, selective deuteration, and 
molecular orbital calculations. Evidence for a cation radical of an 
iron(II) isobacteriochlorin-pyridine-carbon monoxide complex is also 
presented. The facile oxidations of the isobacteriochlorin class and 
the existence of iron m7 cations suggest that such radicals may 
mediate electron transport in nitrite and sulfite reductases, enzymes 
which catalyze the six-electron reductions of nitrite to ammonia and 
of sulfite to hydrogen sulfide, and which contain iron isobacterioch- 
lorin prosthetic groups. 


15064 Process for the recovery of hydrogen from ammonia purge 
gases. Perry, E. (to Monsanto Co.). US Patent 4,172,885. 30 Oct 
1979. Filed date 20 Mar 1978. 22p. 

Ammonia synthesis processes are disclosed which provide 
enhanced conversion of hydrogen values to ammonia. In the proc- 
esses, a purge stream from an ammonia synthesis loop is treated to 
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reduce its ammonia content to less than about 0.5 volume percent. 
The purge stream is then contacted at a pressure of at least substan- 

tially the superatmospheric synthesis pressure of the ammonia syn- 

thesis with the feed side of a separation membrane which exhibits 
selective permeation of hydrogen as compared to the permeation of 
each of methane and argon. A total pressure differential is main- 

tained across the membrane to provide a driving force for hydrogen 
permeation through the membrane. A hydrogen-rich permeating gas 
is obtained on the permeate exit side of the membrane. The permeat- 
ing gas is combined with gas passing to the ammonia synthesis 
reaction zone for conversion to ammonia. For instance, ed ag oe - 
ing gas can be combined with synthesis feed gas or di y intro- 
duced into the ammonia synthesis loop. A non-permeating gas is 
removed from the feed side of the separation membrane at substan- 

tially the same pressure at which the purge stream is contacted with 
the separation membrane and provides a valuable source of energy 
due to its high pressure and combustible gas content. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 15049, 15188 


15065 (AD-A—069134) Wood - the renewable fuel. Technical 
report. Scola, R. (Army Armament Research and Development 
Command, Dover, NJ (USA). Large Caliber Weapon Systems Lab.). 
Feb 1979. 33p. NTIS, PC A03/MF AOl1. 

Because fossil fuels are being exhausted, wood is being con- 
sidered once again as a prime fuel resource. It is renewable, has low 
emission levels, and is available in quantities large enough to reduce 
our reliance on costly imported fuels and slow down the depletion of 
natural fuel stocks in this country. Current logging practice leaves 
about 27 times 10 to the 7th power cubic meters (9.5 billion cubic 
feet) of wood waste in the forests. This is augmented by wastes 
generated by forest management techniques, removal of cull or non- 
commercial trees, and natural disasters (fire, disease, insects, hurri- 
canes). This wood could provide industry with constantly renew- 
able, low sulfur and ash content fuel which would also reduce air 
pollution emissions. Thus, wood wastes are currently available and 
will continue to be. They are already being used to some extent by 
wood processing industries that use direct combustion and pyrolysis 
for converting the wood into energy. However, their use by other 
industries is somewhat dependent on the potential user’s proximity to 
the waste reservoir. 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


15066 (CONS—5085-T1) Problems of hydroelectric development 
at existing dams: an analysis of institutional, economic, and environ- 
mental restraints in Pennsylvania, New Jersey, and Maryland. Taylor, 
R.J.; Green, L.L. — Hopkins Univ., Laurel, MD (USA). Ap- 

lied Physics Lab.). r 1979. Contract EC-77-C-01-5085. 242p. 
Be NTIS, PC ALLME AOl. 

The methodology that has been developed to analyze the 
impact of possible government actions on the development of small- 
scale hydroelectric power in the United States is described. The 
application of the methodology to a specific region of the United 
States is also described. Within the Pennsylvania-New Jersey-Mary- 
land (PJM) regicn, the methodology has been used to evaluate the 
significance of some of the existing institutional and economic con- 
straints on hydroelectric development at existing dams. The basic 
process for the analysis and evaluation is estimation of the hydro- 
electric energy that can be developed for a given price of electricity. 
Considering the present constraints and a geographical region of 
interest, one should be able to quantify the potential hydroelectric 
energy supply versus price. Estimates of how the supply varies with 
possible changes in governmental policies, regulations, and actions 
should assist the government in making decisions concerning these 
governmental functions relative to hydroelectric development. The 
methodology for estimating the hydroelectric supply at existing 
dams is included. 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 15313, 15844 


15067 (AD-A—067894) Snettisham Project Alaska. First stage 
development. Design memorandum Number 7. General design memo- 
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randum. Volume I. Main report. (Corps of Anchorage, 
Meats + 4 Oct 1965. a. NTIS, PC Al4 AOl. 

Snettisham Pro consists of a plan to construct a 
cobipile Dintie dan ate atid tis Lee eka 
Speel River, 28 airmiles southeast of Juneau, Alaska) to raise the lake 
to elevation 895 and to drill a 8,175-foot power tunnel and a 1,710- 
foot penstock from Long Lake to a ,600 KW lant at 
tidewater. Tunnel intake, trashrack and surge tank are included in 
the waterways construction. From the switchyard, adjacent to the 
powerplant, a 47.3-mile, 138,00-volt transmission line will extend to a 
substation near Juneau. Drill a 6,000-foot power tunnel and a 1,690- 
foot penstock tunnel from Crater Lake to the powe-house. Increase 
the powerhouse capacity to 60,900 KW. 


15068 AS Serene Snettisham  Peaject Alaska. First stage 
-7-general 


development. design memo- 
randum Volume 2. Appendices: s-pomer.b MAK (USA On 1568. 
materials. Anchorage, A A)). 1965. 
536p. NTIS. Pe Aa3/M AOl. 

No abstract available. 





ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 15313 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 15863, 15889, 16120 


15069 (CONF-790845—) Solar 79 Northwest. King, S. (ed.). 
(Pacific Northwest Solar Energy Association, Seattle, WA (USA)). 
1979. EU-78-G-01-4197;EM-75-F-01-8162. 444p. Dep. NTIS, PC 
A19/MF AOl. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

One hundred and sixteen papers are included. One was ab- 
stracted previously. Separate entries were prepared for the remain- 
ing papers. (MHR) 


15070 (CONF-790845—, pp 260-261) Mobilizing for a solar 
W: Salsbury, C. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The purposes and plans of the Model Solar Programs Project 
are reviewed briefly. (MHR) 


15071 (CONF-790845—, pp 309-312) Innovative solar energy 
program for schools. Taylor, S. (New Western Energy Show, 
Helena, MT). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The New Western Energy Show has conducted several 
school tours in Montana to bring information about renewable 
energy and conservation to teachers and students and to facilitate the 
inclusion of energy material in the regular school program. The basis 
of the program is a school visit by a troupe of actor-teachers who 
perform a theater piece with an energy message. This assembly 
program is followed by hands-on activities dealing with solar and 
appropriate technology. Teacher training and curriculum develop- 
ment completes the program. This paper describes in detail the 
planning, organization and implementation of the NWES school 
program with the hope that it can be used as a model for other 
energy related groups and agencies. Advice will be given on prepar- 
ing the theater performances, training staff, writing and preparing 
classroom activities, teacher training and funding. 


15072 (CONF-790845—, pp 313-316) Solar greenhouse construc- 
tion: a model for energy education. Egnor, T.L.; Armstrong, R. (Bush 
School-ERLC, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A model for an energy/environmental curriculum has been 
developed. Energy activities have been integrated into several 
courses at the elementary and secondary levels. (MHR) 


15073 (CONF-790845—, pp 317-319) Seattle/OIC’s Solar Train- 
ing and Curriculum De it Program. Eckman, T. 1979. 
From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Seattle Opportunities Industrialization Center (Seattle/OIC) 
is a community based, non-profit vocational training and j 
ment organization. Its primary purpose is to counsel, train and place 
economically disadvantaged individuals into entry-level occupations. 
Present curriculum offerings include carpentry, plumbing and pipe- 
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ing, electrical maintenance and eight other areas. Since the spring 
of 1978, Seattle/OIC has been engaged in two research and curricu- 
lum development projects related to decentralized renewable ener, 
technologies. The purpose of these projects has been (1) to assess 
employment — resulting from the deployment of solar energy 
systems in Washington State and (2) to develop an appropriate 
vocational curriculum to use in training individuals to fill those solar 
related jobs. A survey of the existing solar industry in Washington 
State and a formal labor market analysis for the Seattle/King County 
area were prepared. Conclusions and curriculum additions growing 
out of this survey are described. (MHR) 


15074 (CONF-790845—, pp 320-321) Energy management tech- 
nician training program. Miller, E.D. (Edmonds Community Coll., 
Lywood, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Fields of employment and functions which an energy man- 
agement technician might perform are listed. The planned curricu- 
lum for the training program is presented. (MHR) 


15075 (CONF-790845—, 401-403) Ecotope Group's Energy 
Resource Center. Boulter, B. tope Group, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

This presentation is intended to be useful for those involved in 
providing information and referral service on solar, conservation, 
and other appropriate technologies to the aoe pal ser and for 
those planning such services. Problems addressed will include selec- 
tion of materials, organization of materials, loan policies, and possi- 
bilities for user support and involvement, with emphasis on the 
variety and scope of public information needs in this field. The 
presentation will be based on two years experience in a and 
maintaining the Energy Resource Center, a public reference library 


in small-scale solar and related appropriate technologies, 
A. 


s 
in Seattle, 


15076 (CONF-790845—, pp 408-410) Solar energy information 
and education activities at the Solar Energy Research Institute. 
O'Connor, K. (Solar Energy Research Inst., Golden, CO). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A summary of education activities and information available 
at the Solar Energy Research Institute is presented. Academic 
programs center on University Research, Summer Interns, Sabbati- 
cal Leave, and Education Data Base Utilization. Activities and 
available information in the Solar Energy Information Data Bank, 
the Solar Energy Information Center, the Technology Commercial- 
ization Division, the Information Systems Division, and other select- 
ed sources are discussed. 


15077 (CONF-790845—(Suppl.)) Solar 79 Northwest. King, S. 
(ed.). (Pacific Northwest Solar +A Association, Seattle, WA 
(USA)). 1979. Contract EU-78-G-01-4192;EM-75-F-01-8162. 88p. 
Dep. NTIS, PC A0S/MF AO1. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The highlights of the many public programs are described 
and summaries of plenary session speeches are included. Names, 
addresses, and solar interest codes of conference registrants are 
included. Eleven technical pa or summaries are included. A 
separate citation was prepared for each one. (MHR) 


15078 (DOE/CS—0124) Solar Energy Project: an overview. 
(Department of Energy, Washington, DC (USA). Office of Solar 
Applications). Jan 1980. 44p. . NTIS, PC A03/MF AOi. 

This booklet describes secondary school project devel- 
oped by divisions of the University of the State of New York 
including the State Education Department, the University at 
Albany’s Atmospheric Sciences Research Center and secondary 
schools a by 80 participating science teachers. This coop- 
erative effort of scientist and science educator resulted in 43 class- 
room-tested activities suitable for infusion into five science curricu- 
lum areas, including junior high science, earth science, biology, 
chemistry and physics. These activities are also —— for the 
deve it of a separate solar energy course of study. National 
—_ - — and pilot testing of this project will begin during the 

oO . 


15079 (LBL—8619, pp 48-83) Solar energy. 1978. 

In Energy & Environment Division annual report, 1978. 

Fourteen papers presented in a section entitled Solar Energy, 
are: Measurement of Circumsolar Radiation, D. Evans et al.; A 
Small Particle Heat Exchanger, A. J. Hunt; Passive Systems Analy- 
sis and Design, R. C. Kammerud et al.; Nitinol Engine Develop- 
ment, R. Banks et al.; Radiative and Passive Cooling, M. Martin et 
al.; Development of Solar-Driven Ammonia-Water Absorption Air 
Conditioners and Heat-Pumps, K. Dao et al.; A iate Energy 
Technology, C. Case et al.; Support Activities for DOE So! 
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Heating and Cooling Research and Development Program, M. 
Wahlig et al.; Experimental Test Facility for Evaluation of Solar 
Control Strategies, M. Warren et al; PG & E/LBL Solar Data 
Network, D. Anson; The Role’ of the Proton 
Pump...Bacteriorhodopsin, L. Packer et al.; Chemical Storage of 
Thermal Energy, A. Foss and S. Lynn; Support for Commercial 
Solar Demonstration Program, S. Peters et al.; and LBL Solar 
Demonstration Project (Building 90), T. Webster. 


15080 (PB—296572) Technology for solar energy utilization. De- 
velopment and transfer of technology series no. 5. Kleinrath, H.; 
Bhide, V.G.; Durand, J.P. (United Nations Industrial Development 
Organization, Vienna (Austria)). 1978. 160p. NTIS, PC A08/MF 
AOl. 

This report discusses work being done in various countries 
and institutions, and contains 17 technical papers dealing with the 
conversion of solar energy into mechanical or electrical energy, the 
design of solar collectors, the utilization of solar energy in heating, 
cooling, distillation, drying and cooking, and the transfer of technol- 


ogy. 


15081 (PB—297866) Solar energy, about new energies. Kalenga, 
M.W.; Ng’Ise, I.K. (Dakar Univ. (Senegal)). 20 Jan 1979. 156p. 
NTIS, PC A08/MF AOl1. 

The uses of solar energy are extensively covered in this 
highly technical, thorough treatise. Geothermal energy and — 
of the waves are briefly examined as other possible renewable, 
universal, clean sources of energy. Physical, thermodynamic and 
quantum-chemical properties ure analyzed and applied to various 
transformations: (1) Electrical transformations and industrial applica- 
tions (photo-electric cell, photo-voltage cell, semiconductor). Se, Si 
and Ge are examined as sources of photosensitive semiconductors. 
(2) Transfer to chemical energy (photochemical preparation of 
chemicals, electrolyses of water using photosensitive semiconduc- 
tors). Photosynthesis is extensively treated as a source of both food 
and fuel (Combustion, pyrolysis, aerobic- and anaerobic fermenta- 
tion). In the second part of the book solar ony is applied in Zaire 
in a program to: (1) Measure the amount of solar energy at 12 
different stations. Results per station are reported, using graphs. (2) 
Attempts to receive T.V. (3) Attempts to transmit T.V. (4) Attempts 
to pump water. (5) To heat. Future programs for Zaire, Senegal, 
Niger and the Ivory Coast are listed. Other countries that have 
shown an interest in solar energy are briefly listed. 


RESOURCES AND AVAILABILITY 


15082 (CONF-790845—, pp 51-54) Daylighting design guidelines 
for Pacific Northwest buildings. Millet, M.S. (Univ. of Washington, 
Seattle). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A selection of daylighting design guidelines is presented with 
general discussion concerning their relation to other aspects of 
energy-conserving building design such as heat gain through insola- 
tion and heat loss through natural ventilation. The relative merits of 
— each strategy in two climate zones, western and eastern 
Washington, are also discussed. 


15083 (CONF-790845—, pp 55-58) Method for analysing climate 
in terms of architectural responses. Brown, G.Z. (Univ. of Oregon, 
Eugene); Novitski, B.J. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Computer-aided techniques were developed for analysing cli- 
mates in terms of the combined effects of insolation, air temperature, 
wind speed, and relative humidity and these were linked to specific 
architectural responses in order to establish some passive building 
design techniques that can be used to achieve thermal comfort in 
various climatic regions, taking maximum advantage of available 
natural energies. This analysis allows the designer to organize and 
prioritize the vast array of architectural responses in a way that is 
appropriate for particular climates. Even without using thermal lag 
techniques, the need for mechanical heating and cooling can be 
reduced by 15 to 45%, depending on location, solely by an architec- 
tural sensitivity to the immediate behavior of the sun and wind. 


15084 (CONF-790845—, fP 87-90) Using solar energy to offset 
peak heating demand. Kayser, T. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Load-collector ratios are reviewed and daily insolation is 
compared with daily minimum temperatures in order to identify the 
potential of substituting peak load electrical use with solar heat. By 
combining these correlations with information about thermal com- 
fort a small solar system is proposed and put through a simulated 
test. Also computed are the lowest indoor temperatures likely to be 
reached when fuel demand is restricted, as well as cost effectiveness. 
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15085 (CONF-790845—, pp 155-159) Potential for residential 
tions in British Columbia. Hill, J.M.; Woodcock, 


solar energy applica 
J.; Hay, J.E.; Cooper, K. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

This paper is based upon work in progress for a resource 
assessment study of solar energy in British Columbia, originally 
commissioned by the British Columbia agp Commission. Results 
are presented which show the variability of the resource, and the 
effectiveness with which it can be utilized in residential space and 
water heating. The life-cycle unit energy costs of solar energy 
systems are compared with the continued use of existing residential 
energy supplies. The market potential for residential applications of 
solar energy appears likely to remain at a low level for the immedi- 
ate future. Higher rates of growth in the real cost of existing energy 
supplies, or their reduced availability are required before the poten- 

ial will improve for solar energy. 


15086 (CONF-790845—, pp 187-189) Vancouver U.B.C. Slope 
Radiation Measurement and Modelling Programme. Hay, J.E.; 
Lamble, S.J. (Univ. of British Columbia, Vancouver). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Hourly values of solar radiation on a horizontal and three 
inclined south-facing surfaces have been measured at Vancouver, 
U.B.C. since January, 1977. Since December 1977 data for a vertical 
north-facing surface have also been collected. Slope inclination has 
been found to have a strong influence on the frequency distribution 
of hourly solar radiation values with slopes commonly oriented 
closest to the normal sun’s rays having the greatest variability in 
hourly values. These same slopes have greatest susceptibility to 
departures from longer-term average conditions. These frequency 
characteristics have important consequences for the solar energy 
industry. Average horizontal surface radiation data cannot represent 
these variations. In the absence of measured slope radiation data 
calculated values may be used, but analyses show that the anisotropy 
of the diffuse radiation must be incorporated in the numerical 
calculations. An anisotropic slope radiation model is described and 
tested. 


15087 (CONF-790845—, pp 190-192) Mesoscale variability of 
solar radiation in Vancouver, B.C. Hay, J.E.; Tooms, R. (Univ. of 
British Columbia, Vancouver). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Data from the NOAA and AES solar radiation networks are 
frequently used to characterize the distribution of solar radiation in 
the Pacific Northwest. This study examines the spatial representa- 
tiveness of a single station and investigates the variability of solar 
radiation in a large urban area. This has been made possible by 
installing a 13 station solar radiation monitoring network. Initial 
results indicate a spatial variability in solar radiation that is much 
greater than that implied by the data from the large-scale radiation 
monitoring network. The results suggest that data from a single 
observing station cannot be used to characterize the solar radiation 
climate of large areas such as Seattle, Vancouver and Portland. Due 
to the costs of operating intensive networks other methods (e.g., 
those based on satellite data) must be developed. 


15088 (CONF-790845—, pp 193-194) Estimation of hourly direct 
beam and diffuse solar radiation from global solar radiation measure- 
ments. Fritschen, L.J.; Hsia, J. (Univ. of Washington, Seattle). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Analysis of the economics of solar collectors requires knowl- 
edge of the direct beam component of solar radiation at hourly 
intervals throughout the year. In the past, only global solar radiation 
has been measured at a limited number of sites. A relation is shown 
which has been developed for the Seattle area which enables the 
separation of global radiation into the direct beam and the diffuse 
components. 


15089 (CONF-790845—, pp 198-200) Radiation shield for air 
temperature measurement. Wadsworth, B.; Palmiter, L. (National 
Center for Appropriate Tech., Butte, MT). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

An investigation of Dry-bulb Temperature measurement in 
radiant still-air environments and the development of a double- 
walled, non-aspirated thermal and solar radiation shielding device 
are reviewed. A list of materials and assembly instructions for the 
shield is included. 


15090 (CONF-790845—, pp 265-268) Montana solar radiation 
measuring network. Fowlkes, C.W. (Fowlkes Engineering, Bozeman, 
MT). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
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The operation and results of a current state-supported pro- 
gram, Solar Insolation Measurement, Montana (SIMM) are de- 
scribed. The goal of this program is to measure and document the 
solar insolation available at 30 locations within the state of Montana. 
This solar insolation data base will be useful to designers of solar 
energy conversion systems. The existence of this data base is intend- 
ed to stimulate the utilization of solar energy in Montana. To date, 
over 20,000 solar insolation data-days have been collected. A sum- 
mary of most of this data is available to the public in the recently 
published Montana Solar Data Manual (Fowlkes, 1979). 


15091 (CONF-790845—, pp 269-272) Solar data collection 
system. Nichols, R.J. (Univ. of Idaho, Moscow). 1979. 

From Solar 79 Northwest conference; ttle, WA, USA (10 
Aug 1979). 

The features of a low-cost, portable Solar Data Collection 
System (SDCS) are described. This system is built around a Motor- 
ola MC6800 microprocessor and uses an audio cassette tape recorder 
for long-term data storage. It is intended for use in gathering the 
necessary meteorological data for performance and design analysis 
of solar heating and cooling systems. In addition to computational 
capability and simplification of the hardware, the use of a micro- 
processor allows the operator to select appropriate start and stop 
times, sample rate, and provides easy zero offset and gain adjust- 
ments for each channel. The SDCS can automatically sample, proc- 
ess, and store up to 16 channels of analog data. Data are stored in 
500 bytes of Random Access Memory (RAM) until memory is full 
or the end of the daily recording period is reached, at which time all 
data and timing information is transferred to cassette tape. The audio 
cassette tape, containing up to 22,000 data samples, is then decoded 
and processed on a general purpose digital computer. A permanent 
record of the raw data is kept on high-speed digital cassettes for easy 
access. The primary benefits of this system are ease of operation, 
relatively low cost, and portability. It will be useful for recording 
solar data in locations where little or no data are presently available. 


15092 (COO—4494-1) Solar radiation data forecast and interpo- 
lation analysis. Folder I: Part I. Executive summary; Part II. Techni- 
cal analysis (Tasks I and II); Part III. Appendices (Tasks I and II). 
Final report. Woo, J. Jr. (Northrop Services, Inc., Huntsville, AL 
(USA)). Apr 1979. Contract EG-77-C-02-4494. 184p. Dep. NTIS, 
PC A09/MF AOl1. 

Data were evaluated from the rehabilitated 52-station 
SOLMET solar radiation network. For economic reasons, it is 
important that solar radiation data measured at a station represent as 
broad an area within the contiguous United States as possible, and 
that techniques be established to transform radiation measurements 
taken on a horizontal surface to what would be seen by an inclined 
surface. Methods applicable to these problems have been developed. 
A Climatological Cell Statistics (CCS) Method was developed to 
obtain the statistics of up to 24 variables occurring in combination 
with each other using surface meteorological data and to relate these 
Statistics to the solar radiation measurements. A method to evaluate 
the differences between two insolation data sets, called the Wedge 
Method, was developed to determine the representative area of a 
radiation measurement site. These methods were used to evaluate the 
capabilities of the NOAA Solar Radiation Model to interpolate 
between measurement sites. Twenty-four methods of calculating 
solar radiation on inclined surfaces were investigated. All algorithms 
were rewritten in a common convention and nomenclature and the 
measurements required for each method were categorized. 


15093 (COO—4521-1) Variability of solar radiation at four se- 
lected stations in the United States. Final report, October 1, 1977- 
September 39, 1978. Shen, H.W.; Wang, W.C. (Colorado State Univ., 
Fort Collins (USA). Solar Energy Applications Lab.). Oct 1979. 
Contract EG-77-S-02-4521. 99p. Dep. NTIS, PC A0OS/MF AO0Ol1. 

The solar radiations considered are the total of direct and 
diffuse radiant energies received on a horizontal surface at ground 
level by a pyranometer during solar hours. Four stations, at Seattle- 
Tacoma, Washington; Madison, Wisconsin; Charleston, South Caro- 
lina; and Albuquerque, New Mexico were selected to represent 
different climatic conditions across the United States. The data were 
obtained from the National Climatic Center, Asheville, North Caro- 
lina. The data can be fitted by either a normal or gamma distribution 
and, for simplicity, a normal distribution was used. The coefficients 
of variation for all stations over the years were relatively low, and in 
general, were lower for summer months than for winter months. Of 
the four stations tested, Albuquerque had the lowest coefficients of 
variation and Seattle-Tacoma had the highest. It was estimated that 
no more than 16 years of records are needed for any of these stations 
to estimate a mean value which is within 10% of the true mean. Both 
the continuous daylight hours of high solar radiation (over 1100 kJ/ 
m*/hr) and the accumulated hourly solar radiation for these dura- 
tions were studied. 


15094 (COO—4522-1) Experimental investigation of an inexpen- 
sive sky temperature measuring device. Karaki, S.; Brothers, P. (Colo- 
rado State Univ., Fort Collins (USA). Solar Energy Applications 
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Lab.). Aug 1979. Contract EG-77-S-02-4522. 22p. Dep. NTIS, PC 
A02/MF AOl1. 


The objectives were to develop a simple approach for deter- 
mining clear sky temperature from ground air temperature and 
absolute humidity and to develop an inexpensive device for direct 
measurement of sky temperature. The analytical approach taken was 
similar to that developed by Bliss. A simpler model to estimate sky 
temperature to acceptable accuracy, however, was not achieved. A 
simple device to measure sky temperature was designed and tested 
but development efforts within the means of the project were 
unsuccessful. It was concluded that a device that could include 
measurement or knowledge of the convective heat transfer coeffi- 
cient rather than control or elimination of it would be an alternative 
approach in the development of a sky temperature measurement 
device. Project funds were depleted before the alternative device 
could be designed and tested. 


15095 (ORO—5362-T2) eee of Energy, Division of Dis- 
tributed Solar Technology insolation assessment: contractors’ program 
review. Pre-print summaries of papers presented, October 31-Novem- 
ber 1, 1979, Bethesda, Maryland. (Alabama Univ., Huntsville (USA). 
Kenneth E. Johnson Environmental and Energy Center). 1979. 
Contract EG-77-S-05-5362. 139p. Dep. NTIS, PC A07/MF AO}. 

Seventeen papers are included. Separate abstracts were pre- 


pared for each one. (MHR) 


15096 (ORO—5362-T2, pp 1-10) National weather service solar 
radiation network. Rigney, C.A. (NWS, NOAA, Silver Spring, MD). 
1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

Results from a six-month stability and precision test on two 
monitor laboratory model 5130 integrator/recorders and two spec- 
trolab SR75 pyranometers are presented. Problems with stations in 
the data network are listed. (MHR) 


15097 (ORO—5362-T2, pp 11-15) Development of a national 
forecasting ity for solar radiation. Machta, L. (NOAA, Silver 
Spring, MD). 1979. 


In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The NOAA proposes to develop (and then routinely make 
available to users) forecasts of solar radiation. Under the proposed 2- 
year program, NOAA will develop, validate, and improve as may be 
necessary forecasts of daily global solar radiation for one and two 
days in advance and possibly longer depending upon the ability to 
produce an acceptable product. Implementation of the forecasting 
scheme and dissemination of the product will be a National Weather 
Service (NWS) responsibility (including funding costs unless the 
DOE or another user makes special demands). Further development 
of longer forecast periods, finer resolution than one day, and fore- 
casts of other solar elements will be explored between the DOE and 
NOAA during the second year when the skill of the simpler shorter 
term predictions are evaluated. 


(ORO—5362-T2, pp 17-23) Solar data processing at the 
Climatic Center. Pellett, J.L.; Plantico, M.S. (NOAA, Silver 
Spring, MD). 1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

As a result of increased interest in using our solar energy 
resource, NOAA's solar insolation monitoring network has been 
improved, and much historical data have been rehabilitated. Present- 
ly, the National Weather Service (NWS) operates a 38-station net- 
work to monitor solar radiation. Measurements of global (total) and 
diffuse solar radiation on a horizontal surface and direct radiation are 
taken continuously and 60-second integrals are recorded on digital 
cassettes. The data are assembled and edited at the Environmental 
Data and Information Service's (EDIS) Center for Environmental 
Assessment Services (CEAS). They are sent to the National Climatic 
Center (NCC) for merging with surface meteorological and extrater- 
restrial radiation data, and for publication. Some additional editing is 
performed at the National Climatic Center. 


15099 (ORO—5362-T2, pp 25-27) Activities of the calibration 
facility. Flowers, E.(NOAA/ARL, Boulder, CO). 1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The following activities are listed: instrument calibrations, 
NOAA/DOE solar network, and others. (MHR) 
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15100 (ORO—5362-T2, pp 29-43) Status of SERI insolation 
research. Hulstrom, R.L. (Solar Energy Research Inst., Golden, 
CO). 1979. 


In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The SERI Energy Resource Assessment Branch staff, facili- 
ties, and research activities are reviewed. (MHR) 


15101 (ORO—5362-T2, pp 45-53) Solar 
Wright, D. (EG and G, Los Alamos, NM). 1979. 

In ent of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The status of the project is shown. The final titles and some 
examples of final products to be included in the Atlas are given. 
(MHR) 


15102 (ORO—5362-T2, pp 55-61) Site insolation and wind power 
Bray, R.E. (Northrop Services, Inc., Huntsville, AL). 


resource atlas. 


1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

A study was initiated to provide statistical information at 
specified sites on the occurrence and duration of selected daily 
average solar and wind power conditions. Historic surface meteoro- 
logical and solar radiation data, combined into a common format 
called SOLMET, were available from the NOAA National Climatic 
Center (NCC) at 26 sites for periods of record of over twenty years. 
A modification was effected in February 1979 to expand the statisti- 
cal study to include an additional 75 sites within the NOAA list of 
regression modeled SOLMET stations. Historic solar and collateral 
meteorological data from an additional 222 National Weather Serv- 
ice stations have been digitized and put on magnetic tape in the 
SOLMET format by NOAA. Hourly solar data were derived via 
regression models based on recorded cloud and sky condition obser- 
vations. The data base for the overall effort includes 75 sites selected 
from the derived NOAA SOLMET stations, and the original reha- 
bilitated SOLMET stations. (MHR) 


15103 (ORO—5362-T2, pp 63-65) Effects of aerosols and clouds 
on solar radiation. Lerfald, G. (NOAA/ERL, Boulder, CO). 1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

A work program of experimental measurements, analysis, and 
interpretation has been carried out. The primary objectives of the 
work included (1) the collection of uniquely complete data sets on 
the atmospheric constituents which affect the transmission of solar 
radiation to ground level and on the detailed characteristics of the 
arriving solar radiation, and (2) analysis of these data sets to study 
the specific effects of the various atmospheric gases, aerosols and 
clouds on solar radiation. Limited application of the results to 
specific types of solar energy systems was also performed. 


15104 (ORO—5362-T2, pp 67-83) Solar radiation model valida- 
tion. Hall, L.J.; Prairie, R.R.; Anderson, H.E.; Boes, E.C. (Sandia 
Labs., Albuquerque, NM). 1975. 

In t of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

Three soiar radiation models have been used in developin 
the Augmented SOLMET Solar Data Tapes for the 26 SOLME 
sites and the 222 ERSATZ Solar Data Tapes. One of the models, a 
theoretical one developed by NOAA, predicts the solar noon radi- 
ation for clear sky conditions from the optical air mass, precipitable 
water vapor and turbidity variables. This model will be referred to 
as the Clear Solar Noon Model. A second model, an empirical one, 
also developed by NOAA, predicts the hourly total horizontal 
radiation from meteorological variables. This model will be referred 
to as the Total Horizontal Regression Model. And a third model, 
also an empirical one developed by Aerospace Corporation, predicts 
the hourly direct normal radiation from the hourly total horizontal 
radiation. This model will be referred to as the Aerospace Direct 
Normal Model. A study of the accuracy of these solar radiation 
models is reporied. To assess the accuracy of these models, data was 
obtained from several US National Weather Service Stations and 
other sources, the models were used to estimate the solar-radiation, 
and then the modeled radiation values were compared with observed 
radiation values. The most important results of these comparisons for 
these three models mentioned above are included. 
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15105 (ORO—5362-T2, pp 85-89) Ground-based measurements 
at selected field sites. Kleckner, E.W.; Michalsky, J.J.; Stokes, G.M. 
Cattell Pacific Northwest Lab., Richland, WA). 1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The research examined is the result of an effort to provide 
accurate, multispectral measurements of ground level insolation. 
Following a general review of the program, analysis results are 
examined, and the present status of the program reported. The 
program has had two distinct phases - hardware construction, and 
the subsequent data analysis. Phase one, the instrument construction 
— The primary emphasis is on the second phase, the data 

ysis. 


15106 (ORO—5362-T2, pp 91-99) Solar energy —— ultra- 
violet radiation, temperature and wind conditions in mountainous 
pean, Diesen. I. (Utah State Univ., Logan). 1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The Mountain/Valley Irradiance Study is concerned with the 
variations of solar irradiance and its components in complicated 
terrain of different elevation. To accomplish this, parameterization of 
the complicated to pew is indicative. The most important param- 
eters were identified and the experiment designed accordingly. Five 
continuous recording stations were placed at the east and west slope. 
Each station is equipped with three pyranometers to measure global, 
diffuse, and to the south, tilted global irradiance. Most stations 
record also temperature and wind s and direction. The ultravio- 
let radiation was recorded with an Eppley UV meter on one station 
and relations to the global irradiance determined. A portable UV- 
spectro-radiometer was developed and tested in the laboratory. 
Measurements with this instrument were made at two stations, and 
the UV climate is being tied with the ratio of total irradiance 
components. 


15107 (ORO—5362-T2, pp 101-105) Circumsolar radiation 
model development. Watt, A.D. (Watt Engineering, Ltd., Cedaredge, 
CO). 19/9. 

In Department of Energy, Division of Distributed Solar 
Technology ipecieaion assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The development of a model which would permit estimation 
of a circumsolar radiation based on solar and meteorological input 
data was studied. It has been found that relatively good prediction of 
monthly average values can be obtained based on a model which 
includes the 4 circumsolar mechanisms of atmospheric dust, palleus 
and lower dust layer, conventional clouds, and cirrus clouds. Nu- 
merous regression analyses were carried out on the circumsolar 
radiation and associated solar radiation and atmospheric parameters. 


15108 (ORO—5362-T2, pp 107-111) University of Alabama in 
Huntsville report on status of non-NOAA solar radiation data stations 
and solar radiation research in support of national energy 
Christensen, D.L.; Carter, E.A. (Univ. of Alabama, Huntsville). 
1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

A bibliography of additional reports of solar radiation stations 
and data which have come to our attention since publication of the 
April report is included. Stations and locations which are candidates 
to augment the basic National Weather Service, NOAA network are 
identified. A brief summary of the requirements to participate as a 
cooperative station are listed. Solar radiation research at the Univer- 
sity of Alabama is reviewed. (MHR) 


15109 (ORO—5362-T2, pp 125-130) Northeast utilities solar 
data pg network. Goodrich, R.W. (Northeast Utilities, Hart- 
ford, CT). 1979 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review. 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

The Northeast Utilities’ Solar Data Collection Network is 
part of the Environmental Data Acquisition Network (EDAN) 
which Northeast Utilities has established to provide the environmen- 
tal data related to the effects of our power plants. EDAN is a mini- 
computer system which continuously monitors approximately 180 
environmental variables. EDAN consists of a host computer located 
at the corporate headquarters in Berlin, Connecticut, and twelve site 
computers located at various power stations and proposed power 
station sites throughout our service territory in Connecticut and 
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western Massachusetts. Solar monitoring has been part of this net- 
work ever since its inception in 1973. 


15110 (ORO—5362-T2, pp 131-139) Measurement and analysis 
of circumsolar radiation. Grether, D.F.; Evans, D.; Hunt, A.; Wahlig, 
M. (Univ. of California, Berkeley). 1979. 

In it of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ program review 
Pre-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

Four instrument systems called Circumsolar T are 
used to measure the solar and circumsolar radiation for icati 
to solar energy systems that employ lenses or mirrors 10 concentrate 
the incident sunlight. Each system has a scanning te mounted 
on a precision solar tracker. The telescope is mec ly scanned 
thru an arc of 6° with the sun at the center of the arc. A A digitetion of 
the brightness of the sun or circumsolar radiation is taken every 1.5’ 
of arc, with a complete scan taking one minute of time. Auxiliary 
instruments include a pytheliometer and two pyranometers, one 
mounted in the usual horizontal position and one tracking the sun. 
The telescope and pyrheliometer have matched ten position 
wheels; one open position, eight interference filters that divide the 
solar spectrum into eight intervals of roughly equal energy content, 
and one opaque filter to monitor detector noise. The data are 
recorded on magnetic tape, with one tape holding one week's worth 
of data per telescope. 


15111 (SAND—79-7022(Vol.2)) Requirement definition and pre- 
liminary design of a photovoltaic central power station 

test facility. Volume 2: SOLMET site insolation and weather data. 
O’Brien, G. (General Electric Co., Philadelphia, PA (USA). Valley 
Forge Space Center). Dec 1979. Contract EY-76-C-04-0789. 319p. 
Dep. NTIS, PC Al4/MF AO1. 

This report, prepared by the General Electric Company, 
presents the results of a study of the requirements and preliminary 
design for a are Sager central power station experimental test 
facility. The facility's initial capacity of 2 MW with growth to 10 
MW is intended to assess photovoltaic array fields operating as 
generation sources in utility systems. Requirements, a preliminary 
design, costs and schedule have been established for the facility 
construction. Utility participation has been reviewed with selected 
utilities, and both a site selection methodology and a summary set of 
combined continental US insolation and meteorological data has 
been prepared. This volume contains a set of insolation and weather 
data for 26 SOLMET weather sites. (WHK) 


ECONOMICS 
REFER ALSO TO CITATION(S) 14671, 15228, 15229, 15270 


15112 (CONF-790845—, pp 92-95) Impact of direct solar heat- 
ing and conservation on energy use in Washington. Baylon, D. (Eco- 
tope Group, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The impact of maximum utilization of solar and conservation 

in the State of Washington is presented. An end use analysis of 
Washington energy consumption is presented tor each sector and 
subdivided by solar region. Major end uses are analyzed for conser- 
vation potential and for solar potential by a prototype analysis. This 
analysis is then transferred to existing energy use sectors and total 
energy impact is estimated. An energy planning methodology is 
illustrated to facilitate effective implementation of the study's find- 
ings. 
15113 (SCI—79-118) Country notebooks on alternative energy 
sources for Australia, Japan and New Zealand. Patil, P.; Calder, 1; 
Farnsworth, S.; Novo, R.; Rickard, S. (Systems Consultants, Inc., 
Washington, DC (USA)). Sep 1979. Contract AC01-79CS30028. 
275p. Dep. NTIS, PC Al2/MF AO1. 

Australia, Japan and New Zealand were selected because of 
their developing solar technology markets. For each country, infor- 
mation has been assembled concerning energy resources, energy 
economy, governmental energy activities, institutions and individ- 
uals involved in energy, and a list of project summaries. In addition, 
a descriptive national sketch of each country has been provided 
outlining relevant geographic, economic, and governmental data 
pertinent to an accurate and realistic assessment of the potential for 
solar energy commercialization. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 15314, 15317, 15341, 15353, 
15911, 15984, 16645, 16964 
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15114 (CONF-790845—, pp 103-105) Alternate energy incen- 
tives in Oregon. Philbrick, D.; Craig, L.; Kiphut, A.; Justus, D. 
(Oregon Dept. of Energy, Salem). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The rate of adoption of a particular technology is in part 
dependent upon the existing economic and institutional incentives. 
The State of Oregon, in its 1979 Legislative session, passed a number 
of bills expected to provide significant encouragement for the use of 
renewable resources to supply energy to the residential, commercial 
and industrial sectors. For each sector, legislation was passed which, 
if successfully implemented, would provide both tax credits and low- 
interest loans for the installation of equipment to use renewable 
resources. Other legislation has addressed issues of property tax 
exemptions for property improvements to utilize renewable re- 
sources, and assuring access to sunlight. 


15115 (CONF-790845—, pp 106-109) Solar utilization for eco- 
nomic development and employment in low income communities 
(SUEDE). Sansone, P. (Mid-Willamette Valley Community Action 
Agency, Inc., Salem, OR). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The programmatic experience gained attempting to imple- 
ment low cost solar technologies in a three county area in Oregon is 
summarized. Important conclusions will be summarized first, with a 
detailed description of the project and the basis of these conclusions 
following. 


15116 (CONF-790845—, pp 172-175) Solar access: evaluation of 
present statutes and legislation. Goble, D.D. (Univ. of 
Oregon, Eugene). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Four criteria for evaluating solar access pe - certainty, 
flexibility, simplicity, and cost - are examined. criteria are then 
applied to current solar access legislation. Zoning, easements, public 
nuisance, and the prior appropriation doctrine are evaluated. Finally, 
the basic content of an elective solar rights statute is presented. The 
Statute is a permit system based upon the prior appropriation doc- 
trine. The technology of solar energy is far more advanced than the 
analysis of the legal issues involved in a transition to a solar-based 
society. The exploratory nature of the legal analyses is apparent in 
the literature on the problem of assuring access to direct sunlight, 
the single most difficult legal issue raised by the use of solar energy 


systems (Thomas 1978). ~ examination of options —— from 


zoning (Eisenstadt 1976) to Japanese sunshine laws (Takagi 1977), no 
consensus has emerged on even the appropriate criteria for evaluat- 
ing access proposals. 


15117 (CONF-790845—, pp 176-178) Solar access protection in 
Ww. King, S. (Western Washington Solar Energy Associ- 
ation, Seattle). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

This paper describes the solar access law passed during the 
1979 Legislative Session in Washington. The law provides for volun- 
tary solar easements and enables local governments to include svlar 
access protection in their land use regulations. Efforts by a local 
solar energy association are underway to ensure that steps will be 
taken at the local level to protect solar energy systems from shading 
by structures and vegetation. Publication of a handbook of model 
solar access ordinances for local officials is planned. A pamphlet will 
also be written describing solar easements, and how to write and file 
ae Poreny research on the model solar ordinances is de- 
scribed. 


15118 (CONF-790845—, pp 179-180) Solar access legislation in 
Oregon. Kiphut, A.; Philbrick, D.; Mackie, B.; Mackie, M. (Oregon 
Dept. of Energy, Salem). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The 1979 Oregon Legislature was presented with two bills 
addressing the issue of solar access: Senate Bill 299 and Senate Bill 
739, both introduced by Senator George Wingard (R-Eugene). SB 
299 was primarily enabling legislation, aimed at clarifying existing 
statutes which deal with city and county land use ordinances and 
easement. SB 739 was a much stronger approach which basically 
would have made it a public nuisance for any solar installation to be 
shaded by plant growth between 10 a.m. and 2 p.m. SB 299 
and goes into effect in October, 1979, and SB 739 died in committee. 
This paper discusses the legislative process relating to these two bills 
and their statutory effect. 


15119 (CONF-790845—, pp 181-184) Legal issues involved in 
the adoption of a solar zoning ordinance. Randall, W.A. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
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Legal arguments in favor of and in opposition to a solar 
zoning ordinance are covered. A very general position is assumed 
and the broad issues of a solar zoning ordinance are discussed rather 
than the details of a specific ordinance. Basically, it should be used as 
a guide for those who wish to draft a solar ordinance in that it points 
out some basic legal issues that should be addressed. 


15120 (CONF-790845—, pp 257-259) Solar Oregon Lobby: orga- 
nizing for solar. Maribona, P. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The formation and development of a citizen’s solar energy 
coalition, the Solar Oregon Lobby (SOL), are described. The need 
for citizen participation and organization is treated. Key ingredients 
for citizen action groups and coalitions are discussed. 


15121 (CONF-790845—(Suppl.), pp 38-43) Energy philosophy 
and two solar alternatives. Ely, J.T.A. (Univ. of Washington, Seat- 
tle). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

It is argued that (1) lack of philosophically defined and 
publicly accepted population and energy goals has resulted in run- 
away lp arg size and associated spiraling demands for food and 
energy already long past environmental limits, (2) both non-renew- 
able and so-called renewable resources are realistically projected for 
essentially total depletion in about 30 years, (3) the existing resultant 
rapidly growing wide-spread starvation and political instability will 

robably trigger World War III even before resource exhaustion, (4) 
if growth stopped and world population stabilized now at the 
present four billion, the same chaotic end can only be delayed a few 
more decades, (5) world population of one billion, achievable in one 
century, could maintain prosperous human and ecologic equilibrium 
indefinitely on solar-power technology, and (6) the disappearance of 
starvation and gross economic inequities would remove the need to 
defend national boundaries and result in world disarmament. The 
obstacles to world wide coherent philosophy on a population goal 
are discussed. Recent research accomplishments in solar energy 
conversion and storage that make possible the two (long range and 
transition period) energy plans are described. 


15122 (CONF-7808114—) Proceedings of the workshop on mete- 

effects of satellite power system rectenna operation and 
related microwave transmission problems. Lee, J. (Argonne National 
Lab., IL (USA)). Dec 1979. Contract W-31-109-ENG-38. 58p. Dep. 
NTIS, PC A04/MF AO1. 

From Workshop on meteorological effects of satellite power 
systems rectenna operation and related microwave transmission 
problems; Rosemont, IL, USA (23 Aug 1978). 

Discussion at the workshop concentrated on the effects of the 
Satellite Power System (SPS) on the atmosphere and the effects of 
the atmosphere on the SPS microwave beam propagation. The three 
main concerns were the effects on the atmosphere of the estimated 
750 MW excess heat released at the SPS rectenna site, the micro- 
wave interactions with the atmosphere, possibly causing loss of beam 
control and scattering of beam energy, and the possible effects of the 
beam on atmospheric electrification processes. Construction of a 
rectenna will modify the thermal and radiative properties of the 
ground, and operations will introduce a heat source at the surface. It 
was generally agreed that the direct effects of any single causes due 
to an SPS in the lower atmosphere will be small but detectable in 
some instances, and that their combined effects need better defini- 
tion. Variations in the refractive index of the atmosphere and the 
presence of hydrometeors in the atmosphere cause refraction, scat- 
tering, and adsorption of electromagnetic waves. Refractive-index 
anomalies in the atmosphere may impact on power beam control. 
The effect of the rectenna waste heat may be studied on two scales: 
the mesoscale (regional and city sizes, 10 to 100 km) and the cloud 
scale (10 km and less). At 2.45 GHz the refractive index of air at 
fixed pressure depends mostly on water vapor and temperature. In 
the presence of convective or turbulent air motions a spectrum of 
atmospheric refractivity develops. These variations can lead to beam 
wandering and spreading. Direct interactions with the atmospheric 
electricity fields are not thought to be crucial at the 2.45 GHz 
frequency. However, the mere physical presence of the rectenna 
might have some modifying influence on the occurrence and electri- 
cal behavior of thunderstorms over and around the rectenna. 


15123 (ED—156146) Energy information transfer in Virginia. a 
planning conference. Hickin, P. (Virginia State Library, Richmond 
(USA); Oak Ridge National Lab., TN (USA)). Feb 1978. 54p. 
Available from ERIC Document Reproduction Service, Arlington, 
VA. 22210, PC$3.50, MF$0.83 Plus Postage. 

The Virginia Planning Conference for Solar Technology 
Information Transfer was held in Richmond in February 1978 to 
elicit —- on how to make Virginians aware of libraries as 
sources of energy information and how Virginia libraries can keep 
their energy materials and reference services up to date. A summary 
of this planning session and a set of recommendations for future 
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action are presented in this report. Topic areas include: (1) the Oak 
Ridge National Laboratory Program; (2) the Virginia Program as 
categorized by various elemerts of the proposed information transfer 
system--reference materials, public libraries as referral centers, an 
annotated uisitions list for public libraries, the inter-agency net- 
works, the public information campaign, and sources of 
(3) the agency or institution rendering service--public, state, college, 
university, community college, and public school libraries, the State 
re ga of Education, the Virginia Library Association, Energy 
Polytechnic Institute, State University Extension Division, 
and the ice of Consumer Affairs. A summary of existing services 
that are expected to continue and recommendations for their expan- 
sion are included. A participant list, state, local, and national sources 
for solar information, a library bibliography, and a checklist of solar 
pans By materials provided to all public libraries in Virginia are 
inc 


Rages (ORO—5362-T2, pp 113- - Role of the regional centers 
in resource assessment. Kannenberg, S.L. (Northwest Solar Energy 
Center, Cambridge, MA). 1979. 

In Department of Energy, Division of Distributed Solar 
Technology insolation assessment: contractors’ pro review. 
P.e-print summaries of papers presented, October 31-November 1, 
1979, Bethesda, Maryland. 

It is the mission of Regional Centers to promote commercial- 
ization of solar by matching regional solar resources to energy 
needs, with funding by DOE. The strategies of market analysis, 
market development, and program activities are described and relat- 
ed to the regional Solar Energy Centers. (MHR) 


15125 (UCLA—12/1224) Revegetation studies pertinent to the 
Barstow 10 MWe pilot solar thermal power system and to potential 
power plant sites elsewhere in the Mojave Desert. Romney, E.M.; 
Wallace, A.; Hunter, R.B. (California Univ., Los Angeles (USA). 
Lab. of Nuclear Medicine and Radiation Biology). Nov 1979. Con- 
tract EY-76-C-03-0012. Sip. Dep. NTIS, PC A04/MF AOI. 

The objectives of this study are to understand the abiotic and 
biotic processes influencing revegetation, and to experiment with 
techniques capable of enhancing the reestablishment and growth of 
native plants at that site. Findings are presented from three different 
aspects of experimental efforts. A ready-made restoration experiment 
already exists in the area on which the STPS is to be located as the 
result of the land being cleared for agricultural use in 1953, and then 
being abandoned in 1956. Those factors involved in the natural 
revegetation which have occurred during the 23 year period since 
that earlier disturbance are investigated. A field trial experiment 
using transplanted shrubs was established near the proposed mirror 
field site in order to investigate the extent to which the transplanted 
shrubs might be destroyed by grazing rabbits, and how they would 
respond to irrigation. Initial results indicate that shrubs can be 
transplanted successfully on site, if supplemental irrigation and pro- 
tection from grazing rabbits is provided. Work is underway at the 
UCLA plant propagation facilities to prepare specimens of desert 
shrubs for future transpianting experiments. Experimental facilities 
and some recently cleared and abandoned land made available at the 
Nevada Test Site has allowed work to proceed on a newly disturbed 
site without being encumbered with construction activities and 
delays. 
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REFER ALSO TO CITATION(S) 15212, 15213, 15214, 15215, 
15216, 15225, 15237, 15450 


15126 (AD-A—066616) High efficiency GaAs solar cell develop- 
ment. Final report, 1 August 1976—1 July 1978. Kamath, S.; Wolff, 
G. (Hughes Aircraft Co., Los Angeles, CA (USA)). Jan 1979. 
Contract F33615-76-C-2121. 106p. NTIS, PC A06/MF AOl1. 

The major goals of the High Efficiency Gallium Arsenide 
(GaAs) Solar Cell program have been met. An AMO efficiency of 
17.5 percent was achieved. Radiation resistance of the cell without 
loss of efficiency was optimized, thus improving suitability of the 
cell for space missions. 


15127 (CONF-790845—, pp 41-43) Luminescent Solar Concen- 
trator (LSC): a diffuse sunlight concentrator for solar cells. Vincent, 
G.W. (Oregon Graduate Center, Beaverton). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A Luminescent Solar Concentrator is a non-tracking device 
which can concentrate direct and diffuse sunlight onto solar cells for 
electrical generation. An additional advantage is that it has a greater 
efficiency on a cloudy day than on a sunny day. The fundamentals of 
LSC’s are discussed, along with their limitations. Finally, a design is 
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presented for a recently constructed collector that should help in 
overcoming some of the limitations of LSC’s. 


15128 (CONF-791159—) Proceedings of the US DOE semiannu- 
al program review of photovoltaics 


tions and commercialization. (Jet eS osane ‘y CA 
(USA) 5 Nov 1979. Contract EY-7: 3-0767. 540p. Dep. NTIS, 


3/MF A01 
From US DOE semi-annual program review of photovoltaics 


technology arnt Usk lications and 
ence; Pinehurst, NC, USA (5 Nov 1979). 


a PRGA. MIDE of panel Gaoeatiie uae tie easton: 
oa resented. Summaries of discussions are also present- 


papers were en ito the data base separately. 


15129 (CONF-791159—, pp 6-12) ¢ overview. 
Smith, E.C. (Dept. of Energy, W DC). 5 Nov 1979. 

ete! aang oe Bes pele tte thee cess 
technology developmen: and commercialization confer- 
ence; Pinehurst, NC, Boga ta Now 197 1979). 


15130 (CONF-791159—, pp 13-18) Reviewers’ response to Divi- 
sion of Solar Technology photovoltaics — program plan. Pre- 
ee ee Peer , Pasadena, CA). 5 
lov . 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and jalization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15131 (CONF-791159—, pp 45-49) Collector technology over- 

view. Magid, L.M. (Dept. of Energy, Washington, DC). 5 Nov 1979. 
From US DOE semi-annual program review of photovoltaics 

technology development, applications and commercialization confer- 

ence; Pinehurst, NC, USA (5 Nov 1979). 


15132 (CONF-791159—, pp 50-71) Low-Cost Solar Array Proj- 
ect. Summary for 13th Project Meeting. Callaghan, W.T.; 
Ross, R.G. (Jet Propulsion Lab., Pasadena, CA). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15133 (CONF-791159—, pp 72-88) Fourth PV concentrator 
PIM review. Boes, E.C. (Sandia Labs., Albuquerque, NM). 5 Nov 
1979. 


From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15134 (CONF-791 oy pp 322-325) Systems development over- 
view. Schueler, D.G. (Sandia Labs., Albuquerque, NM). 5 Nov 1979. 

From US DOE wwe pe me program review of photovoltaics 
technology development, .=5- and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15135 (CONF-791159—, pp 489-497) Silicon materials outlook 
study for 1980 to 1985, Ferber, R.R. (Jet Propulsion Lab., Pasadena, 
CA). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, (= and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15136 (DOE/CS—0146) Photovoltaic energy systems. Program 
summary. rtment of Energy, Washington, DC (USA)). Jan 
1980. 466p. Dep. NTIS, PC A20, AOl. 

The DOE Photovoltaic Energy Systems ne ph 
to expand as rapidly as possible the commercial use of 
systems Ganeh a program of research, process culcagaueat & in 
support of the manufacturing industry, tests and applications, and 
general support of market development. The objective of the Photo- 
voltaic Energy Systems is to reduce system costs to a 
competitive level in both distributed and centralized Socal une 
applications. The Program is also examining the tec institu- 
tional, legal, environmental and social issues involved in — 
widespread adoption of photovoltaic energy systems. Activities 
the program are divided into the following subprograms: advanced 
research and eo gear ee development; systems engi- 
neering and standards; test ications; ; and 
planning, assessment, and nolan. Summary sheets for each of 
the contracts in this program are ae The summaries include 
project title, contractor, contract number, wiih investi- 
gator, and a brief description of the contract 


15137 (DOE/ER/01198—1300) Nonohmic electrical conductiv- 
ity and giant dielectric constant in 
Univ., Urbana 


ditetracyanoquinodimethane. Lenahan, P.M. (Illinois 
(USA)). Nov 1979. Contract AC02-76ERO1198. 108p. Dep. NTIS, 
PC A06/MF AO1. 

Thesis. 
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Quite large, well-formed single crystals of m phisAs(TCN 
crystals have been grown. The largest of these crystals are probably 
the largest TCNQ salt crystals ever grown; they may also be the 
most perfect. It has been shown that m phisAs(TCNQ) has a large, 
highly anistropic dielectric constant and a nonohmic conductivity. 
Nonohmic conductivity and a large dielectric constant have been 
observed in a number of quasi-one-dimensional conductors and semi- 
conductors. A number of models have been proposed to explain both 
phenomena. None of the published models adequately explains the 
nonohmic conductivity observed in m phis ASCT CNQ):. A model 
based upon charged imperfections in the soareetae (TCNQ) 
strands is developed; it explaines the data quite well. The charged 
imperfections act as barriers in the conducting strands. Rice and 
Bernasconi explain the large anisotropic dielectric constant observed 
in quasi-one-dimensional conductors in terms of a model based upon 
barriers in the conducting strands. Their model, with minor modifi- 
cations, explains our dielectric constant measurements quite well. 
The concentration of charged imperfections was assumed to be equal 
to the concentration of paramagnetic impurities, which were meas- 
ured using magnetic resonance techniques. Approximate agreement 
between the measured imperfection level, the nonohmic behavior, 
and the dielectric constant were found. A rather wide range of 
experimental techniques (conductivity and dielectric constant mea- 
surements, nuclear and electron spin resonance) all yield data which 
are in agreement with the proposed model. 


15138 (DOE/ET/23035—3) Preparation and characterization of 
hydrogenated silicon thin films and thin film solar cells 
produced by ion plating techniques. Third quarterly progress report, 
July 1-September 30, 1979. Cocks, F.H.; Jones, P.L.; Dimmey, L.; 
Cogan, S.F. (Duke Univ., Durham, NC (USA). Dept. of Mechanical 
Engineering and Materials Science). Nov 1979. Contract AC03- 
79ET23041. 9p. Dep. NTIS, PC A02/MF AOl1. 

Using quartz, sapphire and stainless steel substrates, hydroge- 
nated a-Si films have been prepared by ion-plating techniques 
through a 1000 to 2000 volt hydrogen glow. The highest hydrogen 
content to date has been 18 a/o in a film evaporated in partial 

ressure of 55 u of hydrogen. Optical band gaps of these films varied 
a 1.67 eV to 2.21 eV. Films made on sapphire substrates were 
used in IR-spectroscopy measurement; they had a doublet absorption 
peak at approximately 2000 cm™' corresponding to SiH bond stretch- 
ing. 


15139 (DOE/ET/23040—1) Amorphous thin films for solar cell 

tion. Quarterly report No. 1, March 31-June 30, 1979. Jonath, 
A.D.; MacMillan, H.F.; Crowley, J.L.; Anderson, W.W.; Junga, 
F.A.; Kooi, C.F.; McNab, T.K.; Scoble, W.R.; Thornton, J.A. 
(Lockheed Palo Alto Research Labs., CA (USA)). Jul 1979. Con- 
tract AC03-79ET23040. 33p. Dep. NTIS, PC A03/MF A0O1. 

The prospects for generation of significant electric power 
using low-cost photovoltaic solar cells seem brighter with recent 
pate mye in sensitive impurity doping of glow-discharge-pro- 
duced films of amorphous silicon containing large amounts of hydro- 
gen (a-Si:H). The approach being taken to achieve the program 
objective centers on substituting sputtering for glow-discharge in the 
deposition of the a-Si:H films. Both planar and cylindrical forms of 
magnetron sputtering are being investigated in this program. Brief 
descriptions of the systems being used are presented. The planar 
system has the advantage that experimental costs are low; the 
cylindrical system is easily scalable to large product throughput. A- 
Si:H films are being op aie by magnetron sputtering, with reactive 
gases and/or doped Si targets, to achieve a reproducible and control- 
lable process for the fabrication of solar cell devices. Ion implanta- 
tion is being used for alloying and doping studies. This allows for a 
rapid and systematic survey of alloy materials, such as H, F and 
transition metals, for reducing mid-gap states, and also dopants, such 
as B, P and As, for conductivity control. In addition to being a 
flexible exploratory tool, ion implantation also has the potential for 
incorporation into large-scale production processes. The first quarter 
program plan emphasis was on film deposition, ion implantation and 
characterization. Progress is rported. (WHK) 


15140 (DOE/ET/23103—4) Theory of thin-film photovoltaics. 
Quarterly report No. 1, April 16-June 30, 1979. Boeer, K.W. (Dela- 
ware Univ., Newark (USA). Coll. of Engineering). 1979. Contract 
AC01-79ET23103. 10p. Dep. NTIS, PC A02/MF AO1. 

The carrier transport through heterojunctions is influenced 
by the interconnection between the bands of the two semiconduc- 
tors, by space charge effects near this interconnection and by inter- 
face recombination. The estimation of the discontinuity of the con- 
duction bands using the difference in electron affinities is insufficient. 
A modified model takes the chemical and crystallographical nature 
of the interconnection into consideration. The analysis includes the 
discussion of a space charge double layer caused by charged dan- 
gling bonds along the dislocation network and its compensation via 
charged defects. These cause a certain donor-acceptor pair forma- 
tion which act as efficient recombination centers and cause a reduc- 
tion of the open circuit voltage. The space charge double layer and 
interface recombination may cause a non-monotonic band profile 
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near the interface. The specifics of such band profile of CdS/CuzS 
and Cd/sub x/Zn/sub Px/S/CusS heterojunctions are evaluated 
quantitatively and agree within the experimental error with the 
observation, that, with decreasing lattic mismatch, the open circuit 
voltage increases, while the short circuit current decreases. 


15141 (DOE/JPL—1012-18) Purification of silicon by the sili- 
con fluoride transport process. Thermochemical study. Rhein, R.A. 
(Jet Propulsion Lab., Pasadena, CA (USA)). 15 Apr 1979. Contract 
EX-76-A-29-1012. 28p. Dep. NTIS, PC A03/MF AO1. 

A computer-assisted thermochemical equilibrium analysis was 
conducted for the silicon transport reaction: Si(s) + SiF.(g) = 
(intermediates) = Si(s) + SiF.(g). The calculations indicated that a 
substantial transport rate should be possible at temperatures of 
1700°K and one atmosphere pressure. Computations were made to 
determine whether the elemental impurities present in metallurgical- 
grade silicon would transfer in this process. It was concluded that 
aluminum, chromium, copper, iron, manganese, molybdenum, nickel, 
vanadium, and zirconium would not transfer, but that boron, magne- 
sium, phosphorus, and titanium would transfer. 


15142 (DOE/JPL—1012-20) Modeling of silicon particle 
growth. Progress report. Praturi, A.K.; Hsu, G.C.; Lutwack, R. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 15 Apr 1979. Contract EX- 
76-A-29-1012. 26p. Dep. NTIS, PC A03/MF AOl1. 

Efforts at the Jet Propulsion Laboratory toward the produc- 
tion of pure ape ae silicon are centered on the concept of 
silicon particle growth in a fluidized bed reactor (FBR) and a 
continuous flow pyrolyzer (CFP). The CFP possibly can provide 
the seed particles which will be grown to larger sizes in the FBR. In 
both the reactors Cpe pete age silicon is obtaned from the pytoly- 
sis of silane. A part of the JPL effort is to develop a model of silicon 
particle growth for the purpose of predicting particle growth rates 
and product particle size distributions in the FBR and the CFP. This 
repot describes the mathematical models of silicon particle growth in 
the FBR and the CFP. 


15143 (DOE/JPL/1012—40) Glass for low-cost photovoltaic 
solar arrays. Bouquet, F.L. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 1 Feb 1980. Contract EX-76-A-29-1012. 57p. Dep. NTIS, 
PC A04/MF AOl1. 

In photovoltaic systems, the encapsulant material that pro- 
tects the solar cells should be highly transparent and very durable. 
Glass satisfies these two criteria and is considered a primary candi- 
date for low-cost, photovoltaic encapsulation systems. In this report, 
various aspects of glass encapsulation are treated that are important 
for the designer of photovoltaic systems. Candidate glasses and 
available information defining the state of the art of glass encapsula- 
tion materials and processes for automated, high volume production 
of terrestrial photovoltaic devices and related applications are pre- 
sented. The criteria for consideration of the glass encapsulation 
systems were based on the LSA (Low-cost Solar Array) Project 
goals for arrays: (a) a low degradation rate, (b) high reliability, (c) an 
efficiency greater than 10 percent, (d) a total array price less than 
$500/kW, and (e) a production capacity of 5 x 10°kW/yr. The glass 
design areas treated herein include the types of glass, sources and 
costs, physical properties and glass modifications, such as antireflec- 
tion coatings. 78 references. 


15144 (DOE/JPL/954331—8) Silicon materials task of the low 
cost solar array project (Phase III). Effects uf impurities and process- 
ing on silicon solar cells. Sixteenth quarterly report, July 1979- 
September 1979. Hopkins, R.H.; Davis, J.R.; Rohatgi, A.; Campbell, 
R.B.; Rai-Choudhury, P.; Stapleton, R.E.; Mollenkopf, H.C.; 
McCormick, J.R. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). Oct 1979. Contract 
NAS-7-100-954331. 77p. Dep. NTIS, PC A05/MF AO1. 

The objective of this program is to determine how thermal 
processes, impurities, and impurity-process interactions affect the 
properties of silicon and the performance of terrestrial solar cells 
made from silicon. The Phase III effort encompasses five major 
topics, several of which represent new directions for our work: (1) 
examination of the interaction of impurities with processing treat- 
ments, (2) generation of a data base and modeling of impurity effects 
in n-base solar cells, (3) extension of previous p-base studies to 
include impurities likely to be introduced during silicon production, 
refining or crystal growth, (4) a consideration of the potential impact 
of anisotropic (nonuniform) impurity distribution in large Czoch- 
ralski and ribbon solar cells and, (5) a preliminary investigation of 
the permanence of impurity effects in silicon solar cells. Important 
experimental results were obtained in five areas during this past 
quarter: (1) the impact of HCI gettering on Mo and Ti doped low 
resistivity silicon was assessed, (2) diffusion profiles were established 
for Ti and Mo after 1100°C gettering treatments, (3) a correlation 
was identified between the electrically-active impurity concentration 
and the metallurgical concentration of several impurities in as-grown 
ingots, (4) cell and diode measurements verified that no significant 
anisotropy effects due to Cu or Fe in large diameter CZ ingots, or 
due to Ti and V in wide silicon web crystals occur, and (5) aging 
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data for Cr indicate a more rapid depreciation in cell performance 
with time than for Mo or Ti doped cells. A detailed description of 
WHK) and analyses of the observed behavior is presented. 


15145 (DOE/JPL/954334—12) Experimental process system de- 
velopment unit for producing semiconductor silicon using the 
silane-to-silicon process. Quarterly progress report, July-September 
1979. (Union Carbide Corp., New York (USA)). 1979. Contract 
NAS-7-100-954334. 40p. Dep. NTIS, PC A03/MF AOl1. 

Progress on the engineering design, fabrication, assembly, 
operation, economic analysis, and process er R and D for an 
Experimental Process System Development Unit (EPSDU) is re- 

rted. A preliminary P and I diagram, layout, and electrical one- 
ine were completed, and are being reviewed. Specifications for all 
major equipment were prepared and the equipment request for 
quotations was submitted to potential vendors. A small waste treat- 
ment apparatus was assembled to provide essential information for 
operability control system design, materials of construction, and 
utility requirements. on has recently been started. Major parts 
for the free-space reactor PDU were fabricated; they include the 
silicon powder hopper and the reactor top head-assembly. A detailed 
layout drawing was also completed which will be used during 
installation of valving, tubing, and instrumentation. A one-dimen- 
sional computer model of a free-space pyrolysis (plug flow model) of 
silane was developed and simulation runs were made. The fixed-bed 
experimental apparatus was assembled and is operational. It will 
measure silicon deposition rates and critical silane concentration in 
the bed at various silane concentrations and bed temperatures. Tests 
continue in capacitive heating and particle separation in a fluidized 
bed. Fabrication continued on the slim-rod pyrolysis reactor for 
silane quality control. (WHK) 


15146 (DOE/JPL/954373—12) Silicon ingot casting: heat ex- 
changer method. Multi-wire slicing: fixed abrasive slicing technique. 
Phase III. Quarterly p report No. 4, July 1-September 30, 
1979. Schmid, F.; Khattak, C.P. (Crystal Systems, Inc., Salem, MA 
(USA)). Oct 1979. Contract NAS-7-100-954373. 34p. Dep. NTIS, PC 
A03/MF AO1. 

This contract is for casting silicon ingots by the Heat Ex- 
changer Method (HEM) and slicing by multi-wire Fixed Abrasive 
Slicing Technique (FAST). Significant advancements have been 
made in the area of crystal casting. It has been demonstrated that 
nearly single crystal ingots can be cast with a single HEM solidifica- 
tion of upgraded metallurgical grade silicon. The impurities were 
rejected to the last material to freeze-near the wall of the crucible. 

e resistivity of the silicon after directional solidification by HEM 
was 0.1 to 0.2 2-cm. Macroscopic impurities, presumably SiC, did 
not break down the solid-liquid interface and, in some cases, caused 
only localised twin formation. This material may be used for making 
solar cells directly. The HEM process has been scaled up to solidify 
22 cm x 22 cm square cross-section ingots weighing up to 10.5 kg. 
The 22 cm square cross-section ingot is nearly all single crystal 
material. For silicon slicing using FAST significant pro has 
been made in demonstrating high throughput of the slicer and 
extended life of the wires. Cutting rates exceeded 1986 goals by 
more than 40%. This has been achieved with the combination of 
high speeds of the slicer and improvement in the blade. Emphasis in 
the area of blade development has been with impregnation using CSI 
technology of impregnating diamonds only in the cutting edge. 


15147 (DOE/JPL/954654—9) Silicon web process development. 
Quarterly report, July 1-September 30, 1979. Duncan, C.S.; Seiden- 
sticker, R.; Hopkins, R.H.; McHugh, J.P.; Hill, F.E.; Skutch, M.E.; 
Driggers, J.M. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). 1979. Contract NAS-7- 
100-954654. 78p. Dep. NTIS, PC A05/MF AOl. 

We have recently produced the widest silicon web crystal 
47mm, and demonstrated the highest web area output rate to date, 
27cm*/min. The latter result is particularly significant. Web growth 
at this rate sustained by means of Melt replenishment for prolonged 
periods produces a projected web wafer cost (including polysilicon) 
about equal to the JPL 1986 sheet cost objective even if $25/kg 
silicon is used for feedstock. When $10/kg silicon becomes available 
the projected web wafer cost falls significantly below the JPL cost 
goal. Melt replenishment technology development is thus a key 
requirement for the web process. Recently we demonstrated five 
hours of simultaneous web growth from a melt replenished by silicon 
pellets injected at a controlled rate. This is more than double the 
previous best result. A laser melt level sensor required to monitor 
melt position for closed loop control of the replenishment rate has 
been designed. The components have been procured, and the sub 
system is now in final assembly stages. Direct measurements of web 
system ——— coupled with determinations of web growth 
age epee ve been used to verify the computer model developed 
or the web process. This tool can now be used with some confi- 
dence to guide the design of system components to improve web 
area output rates. We have also verified the correlation between cell 
performance predicted from lcm? diagnostic solar cells and larger 
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area devices made on web. Cell efficiencies of 12 to 14% are typical 
pew! for experimental crystals produced under unoptimized growth 
conditions. 


15148 (DOE/JPL/954854—4) Phase 2 of the array automated 
assembly task for the low cost silicon solar array project. Interim 
report. Wihl, M.; Toro, J.; Scheinine, A.; Anderson, J. (Solarex 
Corp., Rockville, MD (USA)). Nov 1978. Contract NAS-7-100- 
954854. 86p. Dep. NTIS, PC A05/MF AO1. 

The LSA Automated Array Assembly Task has as its goal the 
manufacture of photovoltaic modules at a capacity of 500 MW per 
year at a cost of $0.50 per watt. Divided between ten solar cell 
manufacturers, each i ion should produce 50 MW per year. 
This implies that automated machinery would continuously produce 
120 solar cells per minute. The purpose of this rt is to detail the 
processes and techniques which are believed to have great promise 
of accomplishing this task. The initial stages of the se ag were 
involved in studying the possibility of automated assembly. Phase 1 
reviewed a large cross section of processes, —— designs, and 
innovative technologies in preparation for 1986. ugh this docu- 
mentation, a large amount of comprehensive data has been collected. 
It is these reports upon which the next phase of the program is 
based. The purpose of Phase 2 is to pro an automated sequence, 
verify it and present future cost projections. Utilizing the large 
amount of information available from Phase 1 and drawing from its 
own experience Solarex has proposed a process sequence which it is 
believed has great potential of achieving the LSA goals. This report 
describes the processes, details, the verification tests performed, and 
estimates the cost of such an automated array assembly. 


15149 (DOE/JPL/954865—5) Array Automated Assembly Task 
Low Cost Silicon Solar Project. Phase 2. Annual technical 
report, ber 20, 1977-December 31, 1978. Rhee, S.S.; Jones 
G.T.; Allison, K.L. (Sensor Technology, Inc., Chatsworth, CA 
(USA)). 1978. Contract NAS-7-100-954865. 190p. Dep. NTIS, PC 
A09/MF AO1. 

This program was conducted to develop and demonstrate 
those solar cells and module process steps which have the technolog- 
ical readiness or capability to achieve the 1986 LSA goals. Results 
are reported. Seventeen process groups were investigated. Very 
promising results were achieved. A laserscribe computer program 
was developed. It demonstrated that silicon solar cells could be 
trimmed and holed by laser without causing mechanical defects (i.e., 
microcracks) nor any major degradation in solar cell electrical 
performance. The silicon wafer surface preparation task demonstrat- 
ed a low-cost, high throughput texturizing process readily adaptable 
to automation. Performance verification tests of a laser scanning 
system showed a limited capability to detect hidden cracks or 
defects in solar cells. A general review of currently available thick 
film printing equipment provided the indication that state-of-the-art 

iy transform the capability of current print- 


technology can adequate: 
ing machines to the elevated rate of 7200 wafers per hour. The LFE 
System 8000 silicon nitride plasma deposition system with the inclu- 
sion of minor —— modifications was shown to be consistent 


with the 1986 LSA pricing goals. The performance verification test 
of the silicon nitride A.R. coating process provided the result that 
texturized, A.R. coated solar cells display a 14.1% improvement in 
electrical performance over identical solar cells without an A.R. 
coating. A new electroless nickel plating system was installed and 
demonstrated a low-cost, high throughput process readily adaptable 
to automation. A multiple wafer dipping method was investigated 
and peerage ters defined. A flux removal method consist- 
ing of a three stage D.I. water cascade rinse system with ultrasonic 
agitator was found to be very promising. Also, a SAMICS cost 
analysis was performed. (WHK) 


15150 (DOE/JPL/954886—6) LSA large area silicon sheet task 
continuous liquid feed Czochralski growth. Quarterly report, April- 
June 1979. Fiegl, G. (Siltec Corp., Menlo Park, CA (USA)). Jul 
1979. Contract NAS-7-100-954886. 19p. Dep. NTIS, PC A02/MF 
AOl. 

This project, which is now in its second phase, is directed 
toward the design and development of equipment and processes to 
demonstrate continuous growth of c by the Czochralski 
method, suitable for producing single silicon c for use in solar 
cells. Continuous is defined as the growth of at 150 kg. of mono 
silicon crystal, 150 mm. in diameter, from one growth container. The 
approach to meeting this goal is to develop a furnace continuous 
liquid replenishment of the growth crucible, accomplished by a 
meltdown system with a continuous solid silicon feed mechanism 
and a liquid transfer system, with associated automatic feedback 
controls. During Phase I of this program, it became apparent that 
silicon monoxide build up in the furnace interior was the major 
limiting factor to achieving mono crystalline growth for large por- 
tions of material processed. As a result, growth under reduced 
pressure is a major goal of the program plan under Phase II. Furnace 
conversion for operation in low pressure range was completed 
during the last quarter. Batch recharging of the meltdown chamber, 
as exercised under Phase I of this program, prohibited taking full 
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advantage of a continuous process. Our current effort included 

t of systems for continuous solid recharging of the 
meltdown chamber for various forms of poly silicon. ign con- 
cepts and fabrication of one system are complete.The melt transfer 
system used during Phase I is further developed to increase its 
lifetime significantly, and at the same time, drastically improve the 
economics of the system. Latest efforts include the design of a new 
heating element and a reduction of the total melt transfer length. To 
achieve the economic goals for 1986, the Continuous Li ha ay 
(CLF) Furnace must be capable of producin; _- of 1 
diameter, with solidification rates > 2 kg. talc abies won 
throughput of 150 kg. 


15151 pied can tae Silicon solar cell process develop- 


ment, fabrication quarterly report, April-June 1979. 
Minahan, J.A. — wlan i Inc., Sylmar, CA (USA)). 1979. Contract 
een > 


5. 48p. Dep. NTIS, PC A03/MF AOI. 
cells have been constructed from various unconvention- 
al silicone pay These cells have been made using conventional 
paps mardi m Cells were fabricated by a baseline process and, 
in some cases, by processes selected to optimize performance of the 
matrerial. All cele? following fabrication, have been measured on the 
Spectrolab Solar Simulator at Air Mass Zero and 28°C. Conversion 
are based upon total device area. Maximum conversion 
efficiencies by either baseline or processes were 10.5% for 
Wacker Sils, 12.0% (BSF) for Westinghouse, Web, 7.2% for Mo- 
torola RTR (Baseline), 9.8% for Mobil-Tyco EFG (RF) (Baseline), 
11% for Crystal Systems HEM (Baseline), and 11.8% (Baseline) for 
Hamco continuous CZ material. Most of the silicon materials studied 
lr ag few, if any, difficulties in handling yer emg and 
. The one exception to this has been the EFG ribbon materi- 
wafers were unusually susceptible to fracture during both 

pn al and testing. 
15152 (DOE/JPL/955123—1) SAMICS validation. SAMICS 

support study: Phase III. Final report, Jet Propulsion 

(Barry (Theodore) and Associates, New York (USA)). Mar 1979. 
Contract NAS-7-100-955123. 137p. Dep. NTIS, PC A07/MF AOI. 
The purpose of SAMICS t to provide a consistent basis for 
estimating solar cell array costs and comparing production technol- 
ogy costs. The user of SAMICS provides detailed process informa- 
tion for calculating direct costs. To these are led indirect and 
overhead expenses. Although thorough documentation of direct 
requires a signi t initial effort, the process gives 
ICS its primary strength. A complete accounting of direct 
process resource requirements establishes an audit trail that will help 
to monitor the realism of assumptions before production and to later 
identify variations from forecasted operating parameters after pro- 
duction begins. The purpose for this review were the following: (a) 
to test the computational validity of the computer model by com- 
parison with preliminary hand calculations based on conventional 
cost estimating techniques; (b) to review and improve the accuracy 
of the cost relationships being used by the model; and (c) to provide 
an independent verification to users of the model's value in decision 
making for allocation of research and development funds and for 
investment in manufacturing capacity. The conclusion is that the 
SAMICS model is a flexible, accurate, and useful tool for managerial 
decision making. The com: of model results with calculations 
shows close correlation. report provides the basis for conclu- 
sions. It also contains recommendations for increasing the usefulness 

of SAMICS. (WHK) 


15153 (DOE/JPL/955217—2) Develojment of high efficiency 
(14%) solar cell array module. Second report, March 15- 
July 15, 1979. Iles, P.A.; Khemthong, S.; Olah, S.; Sampson, W.J.; 
Ling, K.S. (Optical Coating Lab., _ City of Industry, CA (USA). 
Photoelectronics Div.). 1979. Contract NAS-7-100-955217. 34p. 
Dep. NTIS, PC A03/MF AOI1. 

Work on the development of large area, high efficiency P/N 
solar cells is described. The best formance achieved to-date on 3” 
diameter cells is 15.6% at AMI and 28°C. Factors contributing 
toward the poor performance have not been identified and isolated. 
Work is continuing. Minor modifications have been incorporated in 
the modular design. The 120 cells will be connected 8 in parallel and 
15 in series to = te the reliability of the modules. As a result of 
the changes, two junction boxes will be required as the P and N 
terminals will come out from the opposite sides of the module. 
Designs for back contact soldering machine, vacuum pick-up, AR 
coating tooling, and test fixture ad been completed. Fabrication of 
tooling has begun. 


15154 a2 Development of low cost contacts 
to silicon solar cells. Semi-annual report, 15 Octobr 1978—31 May 
1979. Iles, P.A.; Tanner, D.P. (Optical Coating Lab., Inc., City of 
Industry, CA (USA). Photoelectronics Div.). 1979. Contract NAS-7- 
100-955244. 75p. Dep. NTIS, PC A04/MF AOI. 

The 7 months of the original contract have been completed. 
A number of different electroless plating systems have been evaluat- 
ed in conjunction with copper electroplating and a final contact 
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system has been settled on. All tests have involved simultaneous 
deposition of front and back contacts using a standard silicon cell 
material throughout the contract. Cells with good adhesion and 
good curve fill factors have been obtained using a palladium-chromi- 
um-copper metallization system. Forty 2 1/4 in. diameter cells, 
which incorporate the palladium-chromium-copper metallization 

tem, have been delivered to JPL. As an additional experiment to 
the contract, the final copper contact system was evaluated to 
determine if the copper would migrate at elevated temperatures. 
Results indicate that copper does, indeed, migrate at elevated tem- 
peratures causing cell o a degradation that further work is 
needed > produce a reliable copper-based metallization system for 
solar cells 


15155 (DOE/JPL/955278—3) Automated solar panel assembly 
line. LSA Task: Production processes and equipment. Quarterly 
No. 3. Somberg, H. (ARCO Solar, Inc., Chatsworth, CA (USA)). 8 
Oct — Contract NAS-7-100-955278. 16p. Dep. NTIS, PC A02/ 
MF AOl 
The objective of this program is to design, fabricate and 

demonstrate an automated solar cell module production line with the 
ultimate goal of reducing module assembly costs. During this quarter 
design approach feasibility tests were successfully pon neat on all 
critical soldering machine elements. A design review was held and 
detail drawings for hardware fabrication were initiated. A few 
hundred modules havin —_ the automated design were laminated in the 
prototype chamber with greater then 97% process yield. The first 
Ect up of production lamination chambers was ordered. Albuquerque 

on Ardev Inc., is under subcontract to develop the solder- 

5 TARO on this program. The lamination development is being 
pi ARCO Solar, Inc. 


15156 (DOE/JPL/955281—3) Use of glass reinforced concrete 
(GRC) as a substrate for Toate ry modules. Quarterly report No. 3. 
(MB Associates, San Ramon, CA (USA)). 5 Oct 1979. Contract 
_— 100-955281. 23p. (MB-R—79-31). Dep. NTIS, PC A02/MF 
AOl. 


During this past a er the structural design of the GRC 
substrate solar arra was selected, 15 panels fabricated and 12 
delivered to JPL for qe testing. Mini modules on GRC sub- 
strates were also completed and shipped to JPL for testing. Prelimi- 
nary cost estimates indicate photovoltaic solar array panels made 
from GRC in this design could be installed at a total cost appreciably 
below the cost goal of the JPL Low Cost Solar Array Project. 


15157 (DOE/JPL/955307—3) Analysis of the effects of impuri- 
ties in silicon. Third quarterly report, August 1-October 31, 1979. 
Wohlgemuth, J.H.; Burkholder, J.H. (Solarex Corp., Rockville, MD 
(USA)). 1979. Contract NAS-7-100-955307. 47p. Dep. NTIS, PC 
A03/MF AOl1. 

The purpose of this program is to conduct a solar cell 
fabrication and analysis program to determine the effects on the 
resultant solar cell efficiency of impurities intentionally incorporated 
into silicon. The program will employ flight-quality technologies 
and quality assurance to assure that variations in cell performance 
are due to the impurities incorporated in the silicon. At the end of 
this quarter, nineteen (19) experimental lots have been processed and 
tested. The cells from control silicon including verification, monitor 
and control cells have exhibited average AMO cell efficiencies of 
nearly 13% at 25°C (in excess of 15% AMI at 25°C). No cross- 
contamination of control or monitor cells has been observed. Cells 
with various — materials and doping levels have been fabricat- 
ed. The test cells appear to be clustered in two distinct resistivity 
ranges, namely around 0.2 1-cm and between 3.0 and 4.0 N-cm. The 
lower-resistivity cells in general exhibit 4 y voltages and lower 
currents than the control cells (1.0 to 3.0 1-cm). The higher- 
resistivity cells exhibit lower voltages. The current is much more 
susceptible to change by impurity incorporation than the voltage 
although several lots have shown severe degradation of both current 
and voltage. The various test lots are identified by type of level of 
impurity doping and cell performance. The mechanisms responsible 
for the degradation of cell performance are discussed. 


15158 (DOE/JPL/955324—2) Development of a method of pro- 
ducing etch resistant wax patterns on solar cells. ly technical 
report No. 2, 1 April 1979-30 June 1979. Pastirik, E. (Motorola, Inc., 
Phoenix, AZ (USA). Semiconductor Group). 1979. Contract NAS- 
7-100-955324. llp. Dep. NTIS, PC ‘A02/MF AOI. 

Progress during the second quarter of a one-year program to 
investigate the production of patterned etch resistant wax coatings 
on solar cell substrates by printing is described. The master molds 
produced in the past have been used to produce an assortment of 
printing plates composed of different mueriale having properties 
which are considered to be advantagious for printing hot or cold 
waxes onto hard solar cell surfaces. The first printing device used is 
now being replaced by a more advanced apparatus fabricated using 

taken from water handling equipment. The new device con- 
structed will afford greater flexibility in temperature control and 
printing plate manipulation. In addition to the Multiwax 195M used 
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in the early part of this program, Apiezon W and glycol phthalate 
waxes are now also under study. (WH) 


15159 (DSE—3413-T2) Photovoltaic mechanisms in polycrystal- 
line thin film solar cells. technical progress report No. 3, 
April 1-June 30, 1979. Storti, G.; Johnson, S.; Lin, H. rin HC. 5 ee 
R.W. (Solarex Corp., Rockville, MD (USA)). 1979. Contract ET-7 
C-01-3413. 32p. >. NTIS, PC A03/MF AOI. 

The vertical junction effect in polysilicon solar cells (due to 
dopant penetration rar He boundaries) is investigated using a 
cylindrical grain model. The model shows that for small grain radii 
the short circuit current can increase above the single crystal value if 
the grain boundaries collect carriers and that th short-circuit current 
approaches the single crystal value as the grain size increases. The 
spatial dependence of the dark I-V characteristic is investigated by 
fabricating small diodes on a polysilicon wafer. Dark I-V c ter- 
istics are measured and illuminated characteristics are projected for 
each of the diodes. The diode characteristics are given together with 
SEM micrographs of the diodes and the effect of areal inhomoge- 
mety is investigated. The relative orientations of adjacent crystal 
grains and the nature of the boundaries between grains are studied 
by x-ray diffraction, optical microscopy and SEM methods. Orienta- 
tion data is presented along with electron channelling patterns 
obtained from individual grains. A conclusion is drawn on the origin 
of sinuous grain boundaries. 


15160 (DSE—3413-T3) Photovoltaic mechanisms in polycrystal- 
line thin film solar cells. Quarterly technical progress report No. 4, 
July 1-September 30, 1979. Storti, G.; Johnson S Li S.; Lin, H.C.; Arm- 
strong, R.W. (Solarex Corp., Rockville, MD (USA)). 1979. Contract 
ET-78-C-01-3413. 51 Dep. NTIS, PC A04/MF AO. 

A more etahed model of the vertical junction effect was 
generated which investigates both the increase in light generated 
current due to enhanced collection at the grain boundary and the 
increase in dark current due to the increased junction area. Results 
show that there is an overall increase in the cell’s maximum power; 
however, the increase in power is negligible for grain widths exceed- 
ing a few tenths of a millimeter. Solar cells were fabricated on a 
longitudinal section of cast lysilicon which was analyzed 
crystallographically by means of x-ray diffraction patterns. Special 
crystallographic orientation relationships are identified for the rela- 
tive orientations of adjacent grains and for the alignment of their 
boundary interfaces along certain planar segments. The dark I-V 
characteristics of the polysilicon cells were dominated by recombin- 
ation within the space-charge region. Scanning photoresponse pat- 
terns are matched with the microstructural information to show, in 
the absence of any detectable impurity effects, that an insignificant 
or reduced photoresponse measurement is associated with certain 
boundaries depending on their structural character. The special 
orientations of grains are indicated on the basis of a model example 
to be derived from single or multiple twinning relationships on (111) 
systems. 


15161 (DSE—4042-T18) Photoelectronic properties of zinc phos- 
phide crystals, films and heterojunctions. ly progress report 
No. 3, October 1-December 31, 1979. Bube, R.H. (Stanford Univ., 
CA (USA). Dept. of Materials Science and Engineering). 1979. 
Contract EG-77-C-01-4042. 15p. Dep. NTIS, PC A02/MF AOI. 

An increase in crystal growth rate for Zn3P2 was achieved by 
a vacuum baking step before crystal growth designed to reduce the 
pressure of excess gases in the ampoule. An analysis of the problem 
indicates that results are consistent with expectations. Samples have 
been submitted to SERI for mass spectroscopic evaluation and SIMS 
analysis. Construction of suitable equilibrium defect distribution dia- 
grams for ZnsP2 was initiated. Typical diagrams with their interpre- 
tation will be included in the next report. Good rectifying diodes 
were prepared by vacuum evaporation of Mg onto etched surfaces 
of ZnsP2. A barrier height of 0.75 eV was measured from C-V data 
in good agreement with the published value of 0.80 eV. If the ZnsP2 
surface was given a heat treatment in oxygen before Mg evapora- 
tion, the Mg made an ohmic contact indistinguishable from the 
normal ohmic Ag contact to ZnsP2. If the ZnsP2 surface was given a 
heat treatment in hydrogen before Mg evaporation, good diode 
characteristics were observed, with strong forward current satura- 
tion above 1V. The resistivity of ZnsP2 films deposited by CSVT in 
Ar is 1500 ohm-cm before laser annealing and 1200 ohm-cm after 
laser annealing. Laser annealing apparently produces a preferred 
orientation of these films. Microprobe analyses of the films Seposited 
by CSVT and vacuum evaporation indicate that these films are 
almost always Zn-rich with an average 69 atomic % Zn and 31 
atomic % P. Films deposited by vacuum evaporation, on the other 
hand, are strongly P-rich. Variations in stoichiometry with position 
on a single film are also observed 


15162 (DSE—4042-T23) Low cost sprayed CdTe solar cell re- 
search. First quarterly progress report, 15 August-14 November 1979. 
po sey" P.; Lis, S.; Serreze, H.B.; Entine, G. tion Moni- 

Devices, Inc., Watertown, MA (USA)). Dec 1979. Contract 
EG. 7-C-01-4042. 17p. Dep. NTIS, PC A02/MF AOl1. 
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‘s y the first ore of Sie contract, facilities for oe 

spray pyrolysis deposition of CdTe films a process anola- 

used to spray deposit i uality fime of CaS were 

Te salt, B-(CHs)Telz, suitable for use in the spray 

F genes 2 The facilities were shown to function 

by the successful spraying of good oa CdS thin films. 

of initial spray experiments were conducted utilizing the 

B-(CHs)Tele and — inorganic tellurium-bearing compen 

which also show great promise in producing low-cost sprayed CdTe 

solar cells. Initial chemical tests of these films indicated the presence 

of both Cd and Te, and x-ray diffraction analysis is presently 
underway to determine the actual concentration of CdTe. 


15163 (N—79-21543) Material growth and characterization di- 
rected toward improving iii-v heterojunction solar cells. Annual report, 
1 February 1978 - 31 January 1979. Stefanakos, E.K.; Alexander, 
W.E.; Collis, W.; Abul-Fadl, A. (North Carolina Agricultural and 
hey, State Univ., Greensboro (USA). Dept. of Electrical Engi- 
). 31 Jan 1979. 88p. NTIS, PC A05/MF AO1. 
addition to the existing materials growth laboratory, the 
photolithographic facility and the device testing facility were com- 
pleted. The majority of equipment for data acquisition, solar cell 
testing, materials growth and device characterization were received 
and are being put into operation. In the research part of the pro- 
gram, GaAs and GaA IAs layers were grown reproducibly on GaAs 
substrates. These grown layers were characterized as to surface 
morphology, thickness and thickness uniformity. The liquid phase 
jitaxial growth process was used to fabricate p-n junctions in Ga(1- 
sa FAL)AS. Sequential deposition of two alloy layers was accom- 
and detailed analysis of the effect of substrate quality and 
ae on the GaA1As layer quality is presented. Finally, solar cell 
structures were formed yl Ta ape p-GaAlAs layer upon an 
epitaxial n-GaA 1As layer. energy gap corresponding to the long 
——— cutoff of the spectral response characteristic was 1.51- 
1.63 eV. Theoretical calculations of the spectral response were 
matched to the measured response. 


15164 (N—79-21544) New infrared detectors and solar cells. 
Final report, 1 February 1978 - 31 January 1979. Sher, A. (College of 
William and Mary, Williamsburg, VA (USA)). 18 Apr 1979. 75p. 
NTIS, PC A04/MF AOl1. 

The inventions and published papers related to the project are 

listed. The research with thin films of LaF* deposited on GaAs 
substrates is reported alorg with improvements in photocapacitative 
MIS infrared detectors. 
15165 (N—79-23516) Development of an improved high efficien- 
cy thin solar cell. Quarterly report. Lindmayer, J.; Wrigley, C.V.; 
Storti, G. (Solarex Corp., Rockville, MD (USA)). Jan 1979. Con- 
tracts NAS7-100;JPL-954883. 13p. NTIS, PC A02/MF AOI. 

High efficiency cells (up to 14 AMO at 25 C) were fabricated 
from 10 - 15 ohm-cm silicon by using screen printed aluminum 
as the alloy source for the production of back surface fields. 
consistency pastes that have been cured prior to a short con 
treatment at 850 C were most effective in achieving these efficiency 
levels. 


15166 (PB—295888) Investigation of low cost solar cells based 
on CuO. Annual progress report 1 October 1975-30 September 1976. 

isen, L.C. (Joint Center for Graduate Study, Richland, WA 
(USA)). Oct 1976. 91p. NTIS, PC AOS/MF A0Ol1. 

Investigations have been conducted regarding fabrication of 
thin-film backwall Cu/CuO cells, collection efficiency measure- 
ments and analysis, MIS solar cell theory, and initiation of frontwall 
solar cell studies. A system was established for controlled oxidation 
of copper. CusO films on the order of 40 micrometers thick Spend 
have grain sizes greater than 100 micrometers. Thin-film cells with 
CwO thickness 10 micrometers that have been fabricated are more 

ular. Both thick-film and thin-film backwall cells have been 
fabricated and characterized. These cells typically have J about 
0.00003 A/cm2 and n 3.5. Analysis of thick-film diodes suggest that 
a high interface state density exists at the Cu-CugO junction. The 
thin-film cells have very low shunt resistances due to the granular 
structure. S collection efficiency of thin-film backwall cells 
has been measured to be 25 percent at 600nm. Assuming a reasonable 
collection efficiency for backwall cells, the upper limit of perform- 
ance for backwall cells is projected to be 4 percent. Frontwall cells 
have been fabricated by evaporating Cu and Pr onto polycrystalline 
Cu2O substrates. A maximum collection efficiency of 40 percent was 
measured at 575 nm for one of the first cells. 


15167 (SAN—2207-3) Thin film polycrystalline silicon solar 


3, 1 April 1979-30 June 1979. Sarma, K.R.; 
Rice, M.J.; R.; Gurtler, R.W.; Ramsey, W.C. (Motorola, 
Inc., Phoenix, AZ (USA). Solar Energy Dept.). 1979. Contract ET- 
78-C-03-2207. 72p. Dep. NTIS, PC A04/MF AOI. 
— the effects of molybdenum substrate 
smoothness on the 


separation process were in ted. By 
Auger analysis of the substrates, aot separation was ore occur 
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in the silicon film very near the MoSie-Si interface. A moving 
substrate EBD system has been designed, fabricated and currently 
being assembled. Initial experiments have been performed to deter- 
mine the optimum resistivity for high efficiency cells, and the effects 
of substrate temperature during deposition and of multiple gettering 
cycles on solar cell efficiency. Substrate temperatures between 
1050°C to 1150°C did not appear to influence cell efficiency param- 
eters. Because of the limited number of experiments performed to 
date, the optimum — level and the benefits of multiple gettering 
cycles could not be conclusively determined. 


15168 (SAN—3042-1) Amorphous silicon solar cells by hydrogen 
implantation. ly report No. 1, 1 Janwary-31 March 1979. 
Kirkpatrick, A.R.; Melas, A.A. (Spire Corp., Bedford, MA (USA)). 
Aug 1979. Contract AC03-79ET23042. 24p. PC A02/MF AOl1. 

The of this program, Amorphous Silicon Solar Cells 
by Hydrogen Ion Implantation, is to investigate applications of ion 
implantation to preparation of amorphous silicon material and de- 
vices. Implantation can be considered for one or more of several 
purposes including doping, hydrogenation, amorphization, and mate- 
rial character adjustment. This program is to be based around 
examination of the effects of various implantation conditions upon 
performance of thin film silicon cell devices. Operational devices 
were fabricated from CVD polysilicon. The device material will be 
altered to become amorphous and hydrogenated by means of subse- 
quent implantation. Special implantation facilities and procedures 
and an adequate device structure are required to conduct this study. 
Progress is reported. 


15169 (SAND—79-7048) Novel solar cell concentrator photovol- 
taic converter system. Final report, April 1979. James, L.W.; Vander 
Plas, H.A.; Moon, R.L. (Sandia Labs., Albuquerque, NM (USA)). 
Dec 1979. Contract EY-76-C-04-0789. 91p. Dep. S, PC A0S/MF 
AOl. 

Attainment of photovoltaic conversion efficiencies greater 
than 25% to 30%, thought necessary to make concentrator photo- 
voltaics economical, seems possible if the solar spectrum is more 
efficiently used by splitting the spectrum and using solar cells of 
different bandgaps. For initial work on multi-bandgap concentrator 
solar cells, the spectrum has been split by an optical filter which 
transmits light above 1.6 eV and below 1.1 eV and reflects light 
between 1.1 and 1.6 eV. Theoretical modeling of possible conversion 
efficiencies led to the choice of the filter bandpass energies and 
practical solar cell fabrication considerations have led to the choice 
of silicon and the Al/sub x/Ga/sub 1-x/As system for initial develo- 
ment work. Special silicon concentrator solar cells with a p*:n-:n* 
structure have been designed for this application and have attained 

it cell converson efficiencies of 16.2% at a current ratio of 
455 suns. An Alo 93Gao o7As/Alo 17Gao ssAs solar cell with a 
penageP near 1.6 eV has attained a cell converson efficiency of 
20.4% at a flux concentration of 525 suns. These cells have been 
packaged and combined with the spectrum splitting filter to give 
conversion efficiencies at 50°C, including the filter and the cells, of 
27.0% at 113 suns and 26.0% at 489 suns. 


15170 (SAND—80-7004) Novel concentrator photovoltaic con- 
verter system development. Final report, January 24-A\ 30, 1979. 
Bedair, S.M.; Hauser, J.R.; Lamorte, M.F. (Research Triangle Inst., 
Research Triangle Park, NC (USA)). Mar 1980. Contract EY-76-C- 
04-0789. 62p. Dep. NTIS, PC A04/MF AOI. 

The long-range objective of this work is to develop, synthe- 
size, and evaluate a novel cascade solar cell having an AM1 conver- 
sion efficiency of 30% or greater, and which is capable of operating 
at both high illumination levels and elevated temperatures. The 
major emphasis has been on a study of several material systems for 
their potential use in the cascade solar cell. Studies have included 
basic materials properties as well as p-n junction studies for the top 
cell, tunnel junction, and bottom cell. While junctions appropriate to 
each individual part of the cascade cell have been demonstrated, 
problems still remain in fabricating a high efficiency cascade solar 
cell because of material and growth problems with the semiconduc- 
tor layers which have optimum bandgaps. 


15171 Concentrator solar cell array module. Diamond, R.M.; 
Ling, K.S.; Winterer, A.G. (to Optical Coating Laboratory, Inc.). 
US Patent 4,180,414. 25 Dec 1979. Filed date 10 Jul 1978. 4p. 

A concentrator solar cell array module is described having a 
metallic heat sink with a planar mounting surface. A semiconductor 
spacer is provided. The semiconductor spacer is provided with a 
layer of insulating material in the form of silicon oxide. The silicon 
oxide surface is secured to the mounting surface of the heat sink by a 
thermally conductive adhesive. A semiconductor solar cell is pro- 
vided. Solder is utilized for securing the solar cell to the spacer. A 
glass cover is secured to the solar cell by an adhesive. The glass 
cover is provided with a textured surface to cause diffusion of the 
light impinging upon the solar cell. 8 claims. 


15172 Cascade solar cells. Lamorte, M.F. (to Research Triangle 
Inst.). US Patent 4,179,702. 18 Dec 1979. Filed date 9 Mar 1978. 1 p- 
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A monolithic cascade cell for converting incident radiation, 
particularly solar radiation, into electrical energy at a high efficiency 
with at least three layers of semiconductive Group III-IV material is 
described. The top layer is doped into p and n regions with a 
homojunction therebetween and has a bandgap such that photons 
above a predetermined energy interact with the semi-conductive 
material to produce a potential across the homojunction and current 
flow and photons below that energy pass through the first layer to a 
second similar layer having a lower bandgap so that some of the 
radiation passing through the first layer produces a potential across a 
homojunction in the second layer to improve the overall energy 
conversion efficiency of the cell. The first and second layers are 
separated by at least a third layer of a Group III-V material, 
similarly doped into p and n regions with a tunnel junction formed 
therebetween to provide a low voltage electrical connection be- 
tween the first and second layers. In one embodiment, the first and 
second layers are connected in series to be additive so that current 
flow takes place between contacts associated with the first and 
second layers. In another embodiment, the first and second layers are 
connected in opposition with a third terminal connected to the third 
layer which, in this case, need not be a tunnel junction. Alternative- 
ly, the two layers may be light producing devices such as light 
emitting diodes (LEDs), emitting light at different wavelengths, or 
photodiodes, detecting light of different wavelengths, or one layer 
can be a lightproducing device such as an LED while the other layer 
is a light receiving device such as a photodiode, again operating at 
different wavelengths. 25 claims. 


15173 Method of making a solar-cell array. Kaplow, R.; Frank, 
R.L; Goodrich, J.L. (to Massachusetts Inst. of Tech.). US Patent 
4,179,318. 18 Dec 1979. Filed date 20 Jul 1978. 8p. 

The invention contemplates a method of making a solar-cell 
construction wherein plural spaced elongate unit cells of an array are 
formed from a parallel-grooved single wafer of substrate material of 
a first conductivity type, with adjacent sidewalls of adjacent units at 
each inter-unit groove formation. In the transverse succession of 
such groove formations, the sidewalls of every other groove are 
formed with regions of a second conductivity type, so that at or near 
the radiation-exposure surface of each unit there is but one junction 
between first and second conductivity types. In one general form, all 
grooves go all the way between upper and lower wafer surfaces, 
thus defining discrete single-cell units; in another general form, 
every other groove ends close to but short of the upper surface, thus 
defining discrete twin-cell units. The units are series-connected by 
making ohmic connection between the second conductivity-type 
region of one unit and a first conductivity-type region of an adjacent 
unit. The construction lends itself to a relatively simple and eco- 
nomical manufacture. 6 claims. 


15174 Methods for improving solar cell open circuit voltage. 
Jordan, J.F.; Singh, V.P. (to Photon Power Inc.). US Patent 
4,178,395. 11 Dec 1979. Filed date 30 Nov 1977. 6p. 

A method for producing a solar cell having an increased open 
circuit voltage is described. A layer of cadmium sulfide (CdS) 
produced by a chemical spray technique and having residual chlor- 
ides is exposed to a flow of hydrogen sulfide (H2S) heated to a 
temperature of 400° to 600° C. The residual chlorides are reduced 
and any remaining CdCl, is converted to CdS. A heterojunction is 
formed over the CdS and clectrodes are formed. Application of 
chromium as the positive electrode results in a further increase in the 
= circuit voltage available from the H2S-treated solar cell. 8 
claims. 


15175 Method of fabricating conducting oxide-silicon solar cells 
utilizing electron beam sublimation and deposition of the oxide. Feng, 
T.; Ghosh, A.K. (to Exxon Research and Engineering Co.). US 
Patent 4,177,093. 4 Dec 1979. Filed date 22 Nov 1978. 6p. 

In preparing tin oxide and indium tin oxide-silicon heterojunc- 
tion solar cells by electron beam sublimation of the oxide and 
subsequent deposition thereof on the silicon, the engineering efficien- 
cy of the resultant cell is enhanced by depositing the oxide at a 
predetermined favorable angle of incidence. Typically the angle of 
incidence is between 40° and 70° and preferably between 55° and 65° 
when the oxide is tin oxide and between 40° and 70° when the oxide 
deposited is indium tin oxide. 10 claims. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 14620. 15044, 15045, 15046, 
15048, 15049, 15050, 15051, 15052, 15053, 15057, 15058, 15059, 
15060, 15061, 15062, 15065, 15869, 16005, 16443, 16770, 16771 


15176 (CONF-790845—, pp 279) Biomass fueled industrial in- 
stallations. Miles, T.R. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
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Eleven industrial plants working toward energy self-sufficien- 
cy ~ and the unique features of each are described briefly. 


15177 (CONF-790845—, pp 280-283) 40-MW woodwaste elec- 
tric generating station. Escalante, R.V. (Washington Water Power 
Co., Spokane). 1979. 


From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The plant design, plant licensing, and project details of a 
steam-electric generating plant fueled by wood wastes are reviewed 
briefly. (MHR) 


15178 (CONF-790845—, pp 363-366) Experiment in biomass 
production: results from three consecutive harvests of cottonwood and 
alder. Harrington, C.A. (Pacific Northwest Forest and Range Ex- 
periment Station, Olympia, WA); DeBell, D.S.; Strand, R.F. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Experimental coppice yields of black cottonwood and red 
alder biomass ranged from 1.7 to 6.2 ovendry tons per acre per year. 
Cottonwood substantially out-produced alder; this was in part due to 
the applications of pulp and paper mill sludge which increased 
cottonwood yields but depressed alder yields. Irrigation, the other 
cultural treatment in this experiment, increased growth of both 
species. Some of the opportunities and limitations associated with 
biomass farming in the Northwest are discussed. 


15179 (CONF-790845—, pp 367-369) Cultural treatment of se- 
lected species for woody biomass fuel production. Dolan, L.S. (Seattle 
City Light, WA); Oliver, C. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Potential high yields from short rotation (2 to 8 years) tree 
farms warrant their consideration as an energy supply. A study by 
Seattle City Light and University of Washington - College of Forest 
Resources - is examining the feasibility of red alder and black 
cottonwood biomass farms and the influences of species mixture, 
cultivation, spacing irrigation, fertilization and rotation age on pro- 
duction. Commercial operation costs will be estimated. Biomass 
farmland requirements for a central power plant appear comparable 
to those of other energy sources such as hydro. Currently unman- 
aged lands (e.g., utility rights-of-way and small woodlots are the 
most likely candidates for biomass farms. Seattle City Light Office of 
Environmental Affairs began a five-year investigation of an alterna- 
tive fuel supply in — 1978. The feasibility of growing trees on 
biomass farms with a est cycle of less than 10 years and using 
the whole tree for energy production is being investigated. The 
objective is to determine total harvestable biomass (organic matter) 
of selected tree species under short rotations. Trees are being grown 
on short-rotation farms at close spacing using farming operations 
such as cultivation, fertilization and irrigation. ge areas are to be 
harvested every two to eight years with machines similar to silage 
corn harvesters. The harvested material - wood, bark, twigs, and 
buds - will either be fed into boilers to ey energy (as present 
wood burners do) or digested into a substitute for petrochemicals. 
The biomass product may provide the sole fuel or supplemental fuel 
to power plants. 


15180 (CONF-790845—, pp 370-373) Anaerobic digestion sys- 
tems for dairy farms: experience and implications for wider use. 
Coppinger, E. (Ecotope Group, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Anaerobic digestion has the potential to make a significant 
contribution to the energy needs of agricultural operations, but many 
steps are needed to move the technology forward. Information 
gained from the — of a full-scale anaerobic digester on a 
dairy farm near Monroe, WA, will be presented, and actions for 

romoting the technology, such as educational 4 options for 
cing, and effective delivery systems will also be discussed. 


15181 (CONF-790845—(Suppl.), pp 19-20) Stick wood furnace 
research at the University of Maine at Orono. Hill, R.C. (Univ. of 
Maine, Orono). 1979. 

. From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Several arrangements of all refractory combustion chambers 
were tried without real success. Regardless of how the air was 
introduced or the wood stacked the radiative capacity of the refrac- 
tory would force carburetion problems that would sometime result 
in explosions strong enough to lift a 20 pound cast refractory 
charging door. The present design uses a water-jacketed combustion 
chamber with a refractory base. The combustion air is introduced at 
several inches of water static pressure. The resulting high velocity 
impingement on the burning wood tends to blow away the ash 
formation on the surface, expose unburned material at a fairly 
constant rate, and promote a constant rate of heat release. (MHR) 
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15182 (DOE/IA—0009-4) Joint Peru/United States report on 
Peru/United States energy assessment. Volume 4 of 4 
Volumes Annexes 8-11. (Department of Energy, Washington, DC 
(USA)). Aug 1979. 31lp. Dep. NTIS, PC A14, AOl. 

A comprehensive assessment of the biofuel perce of Peru 
is presented. Topics discussed cover current biofuel utilization prac- 
tices; evaluation of Peruvian biomass productivity; identification of 
Peruvian agricultural and forestry resources; assessment of resource 
development and management concerns; identification of market 
considerations; description of biofuel technological options; and re- 
gional identification of biofuel technology applications. The discus- 
sion of current biofuel utilization centers on a qualitative ipti 
of the main conversion approaches now being practiced in 
Biomass productivity is evaluated in the context of the terrain, soil, 
and climatic conditions found in Peru. A quantitative description of 
the energy potential that could be realized from agricultural and 
forestry resources of Peru follows. A regional picture is given for 
the production of agricultural residues and forest resources that 
could potentially supply energy. The assessment of resource devel- 
opment and management concerns focuses on harvesting, reforesta- 
tion, training, and the environmental consequences of utilization of 
forest resources. Market factors assessed include: importation, inter- 
nal market development, external market deve it, energy 
policy and pricing, and transportation. Ten biofuel technology op- 
tions for Peru were identified: small- to medium-scale gasification, a 
wood waste inventory, stationary and mobile charcoal production 
systems, wood distillation, forest resource development and manage- 
ment, electrical cogeneration, anaerobic digestion technology, devel- 
opment of ethanol production capabilities, and agricultural i 
for fuel production.Based upon these biofuel options, nine 
tions were identified for the Costa Region, eight for the Sierra 
Region, and ten for the Selva Region. 


15183 (NP—24086) Current Awareness Bulletin, Number 2, 
1979. (National Board for Science and Technology, Dublin (Ire- 
land); Institute for Industrial Research and S in (Ire- 
land). Technical Information Div.). Jul 1979. 149p. Dep. NTIS (US 
Sales Only), PC A07/MF AO1. 

The production of fuels from animal wastes, crop residues, 
and urban wastes is included in this bibliography. Premium biomass 
usage of animal wastes and crop residues in the production of animal 
feeds and fertilizers also is included. Short-term rotation forestry, 
forest residue utilization, and cellulose utilization for fuel generation 
also are included. (DC) 


15184 (NP—24326) Current Awareness Bulletin, November-De- 
cember 1978. (National Board for Science and Technology, Dublin 
(Ireland); Institute for Industrial Research and Standards, Dublin 
(Ireland). Technical Information Div.). Apr 1979. 97p. Dep. NTIS 
(US Sales Only), PC AOS/MF AO1. 

The production of fuels from animal wastes, crop residues, 
and urban wastes is included. Premium biomass usage of animal 
wastes and crop residues are also included. Short rotation forestry, 
forest residue utilization, and cellulose utilization for fuel generation 
are also included in this bibliography. (DC) 


15185 Current and future biomass and resource inventory tech- 
niques. Young, H.E.; Tryon, T.C.; Swenson, C.L. Orono, ME; 
University of Maine (1978). 6p. (CONF-780174—1). 

From National workshop on integrated inventories of renew- 
able natural resources; Tucson, AZ, USA (8 Jan 1978). 

Completion of the first biomass inventory of 63,251 acres of 
public lots in Maine in the spring of 1976 led to an i i 
biomass inventory of 500,000 acres of private forest land in Maine. In 
1976 a combined biomass-volume inventory of 1,800,000 acres of 
forest land managed by Seven Islands Land Company in Maine 
began that includes pre-field reconnaissance, three weight tables for 
every tree and shrub species, a stand information retrieval system, 
biomass site productivity and participation of land owner foresters in 
the inventory process to maximize their use of the inventory when 
completed. Suggestions are presented by expanding biomass inven- 
tories to provide information for sophisticated forest management 
that will be both expected and required in the near future. 


15186 (SERI/SP—69-242) Biomass: solar energy 

forests. Grace, A. (Solar Energy Research Inst., Golden, CO 
(USA)). Aug 1979. Contract EG-77-C-01-4042. 14p. Dep. NTIS, PC 
A02/MF AOl. 

Biomass as an energy source is discussed. Thermochemical 
and biological conversion methods are presented. Bioenergy in use 
today and in the future is reported. Some current research programs 
are summarized. (DC) 


15187 (SRI-P—7877) Production cost of 
lathyris. Final report. Mendel, D.A.; Schooley, F.A.; Dickenson, 
R.L. (SRI International, Menlo Park, CA (USA)). Aug 1979. Con- 
tract APO1-79ET23126. 32p. Dep. NTIS, PC A03/MF A0Ol1. 

The purpose of SRI’s study was to estimate the costs of 
producing Euphorbia in commercial quantities in five regions of the 
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United States, which include both irrigated and nonirrigated areas. 
The study assumed that a uniform crop yield could be achieved in 
the five regions by varying the quantities of production inputs. 
Therefore, the production costs estimates, which are based on fourth 
quarter 1978 dollars, include both fixed and variable costs for each 
region. Doane’s Machinery Custom Rates for 1978 were used to 
estimate all variable costs except materials, which were estimated 
separately. Custom rates are determined by members of the Doane 
Countywide Farm Panel, a group of farmers specifically selected to 
represent the various sizes and types of commercial farms found 
throughout the country. The rates reported are the most recent rates 
the panel members had either paid, charged, or known for certain a 
second party had paid or charged. Custom rates for any particular 
operation include equipment operating costs (fuel, lubrication, and 
repairs), equipment ownership costs (depreciation, taxes, interest), as 
well as a labor charge for the operator. Custom rates are regionally 
specific and thereby assist the accuracy of this analysis. Fixed costs 
include land, management, and transportation of the plant material 
to a conversion facility. When appropriate, fixed costs were region- 
ally specific. Changes in total production costs over future time 
periods were not addressed. The total estimated production costs of 
Euphorbia in each region were compared with production costs for 
corn and alfalfa in the same regions. Finally, the effects on yield and 
costs of changes in the production inputs were estimated. 


15188 Bio-energy directory. Bente, P.F. Jr.; Camelio, C.A. 
(eds.). Washington, DC; Bio-Energy Council (1979). 543p. 

This second edition of the Bio-Energy Directory presents 
nearly 500 bio-energy related activities in North America. Although 
it does not exhuast the possibilities in the field, it is comprehensive 
enough to give the reader a significant indication of ongoing work 
and an insight into commercial prospects. The Directory, as an 
ongoing inventory study, increases the awareness of the potential 
that bio-energy, as a renewable resource, has for supplying critically 
important amounts of supplemental fuel or energy. The Directory 
acquaints the public with the scope and progress in this field and 
informs individuals working in one Seca of the technology with 
the efforts of others working in complementary sectors. To make the 
Directory totally comprehensive is a challenge the Council will 
undertake by preparing a third edition. Plans are also underway to 
expand coverage to international dimensions. Cooperation will be 
needed from those working in the field. The Council has yet to 
establish contact with many investigators and requests the reader’s 
assistance in locating additional studies that should be included. To 
make this convenient, a reporting form and instructions have been 
included, following the Indexes. The Bio-Energy Council serves the 
public and the technical community as a national and international 
center of information regarding bio-energy. In preparing the Direc- 
tory, a substantial number of reports on activities, articles from the 
technical literature, bibliographies and references have been collect- 
ed. These resource documents have been placed in the Council's 
modest Library and are available for use during working hours. 
Unfortunately, the Library is not a lending one, nor is it staffed to 
make copies for distribution. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 15037 


15189 (COO—2889-5) Photochemical determinants of the effi- 
ciency of photogalvanic conversion of solar . Hoffman, M.2Z.; 
Lichtin, N.N. (Boston Univ., MA (USA). Dept. of Chemistry). 1979. 
Contract EY-76-S-02-2889. 35p. Dep. NTIS, PC A03/MF AOl. 

A photogalvanic cell is a battery in which the cell solution 
absorbs light directly to generate species which, upon back reaction 
through an external circuit with the aid of suitable electrodes, 
produces electric power; photoactivation of the electrodes is not 
involved. The charge-carrying species have storage capacity if they 
are long-lived and can be prevented from engaging in degradative 
back reactions in bulk solution. The efficiency of a photogalvanic 
cell for the conversion of photon energy into electrical energy is 
determined by photochemical and electrochemical factors. Among 
the latter are the choice of electrode materials and the kinetics of 
electron transfer at the heterogeneous surfaces. The photochemical 
determinants of the efficiency of photogalvanic cell operations are 
examined: the absorption spectral characteristics of the cell solution, 
the efficiency of formation of separated charge carriers, and the 
lifetimes of the carriers toward back electron transfer. Modulation of 
bulk solution dynamics can be achieved by variation of the solution 
medium. The photochemical determinants are discussed with partic- 
ular reference to the use of thionine or RU(bpy)2/3* as the light 
absorbing species. 76 references. 


15190 (DSE—4042-T11) Development of electrochemical photo- 
voltaic cells. Second technical progress report, August 1, 1979-October 
31, 1979. Austin, A.E.; Byker, H.J.; Brooman, E.W. (Battelle Colum- 
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bus Labs., OH (USA)). 21 Nov 1979. Contract EG-77-C-01-4042. 
13p. . NTIS, PC A02/MF AOl1. 

development of stable, efficient, photoelectrochemical 
cells based on silicon and gallium arsenide in non-aqueous electrolyte 
systems is being investigated. Redox reactions of ferrocene, anthra- 
cene and anthraquinone have been studied on platinum and n-silicon 
electrodes. The latter have been further characterized by differential 
capacitance measurements. Cells and equipment have been designed 
and set up for long-term stability studies. 


15191 (DSE—4042-T21) Regenerative mode photo electrochemi- 
cal cells in molten salt electrolytes. 1st four monthly report (1/31/80). 
(Gould, Inc., Rolling Meadows, IL (USA). Gould Labs.). 1980. 
Contract EG-77-C-01-4042. 40p. Dep. NTIS, PC A03/MF AOl. 

The most promising photoelectrodes selected for use in the 
butyl pyridinium chloride-aluminum chloride room temperature 
molten salt are n-type silicon, gallium arsenide and cadmium tellu- 
ride. The solubilities of these semiconductors are low, and their 
conduction and valence band edges are favorably located. Cadmium 
selenide and sulfide showed significant solubility in the melt, and the 
conduction band edge for p-type cadmium telluride was too close to 
the aluminum deposition potential. Several reversible redox couples 
have been identified, which could potentially be used in a 
photoelectrochemical cell. These include W*/W* and Eu**/Eu* 
as well as ferrocene and its derivatives. 


15192 (NMEI—46) Preparation of highly efficient solar cells and 
corrosion studies on solar cell materials. Final report, July 1, 1978- 
June 30, 1979. Park, S.M. (New Mexico State Univ., Las Cruces 
(USA). New Mexico Energy Inst.). Jul 1979. 66p. New Mexico State 
Univ., Las Cruces, NM. 

The application of the Pourbaix diagram to the prediction and 
understanding of corrosion properties of semiconductor materials 
has been worked out. With the aid of flat band potential information, 
the thermodynamic stability of semiconductor materials under var- 
ious operating conditions, types of electrodes (n- or p-) to be used, 
conversion efficiencies, types of redox couples to be chosen for a 
given semiconductor electrode material and the proper operating 
pH-region can be determined. It is shown from the available infor- 
mation that all the semiconductor materials examined, i.e., CdS, 
CdSe, CdTe, and GaP may be successfully used as photocathodes 
for the photoassisted electrolysis of water to hydrogen. GaAs is 
shown to be unstable with respect to both anodic and cathodic 
dissolution. pH and electrolyte dependencies of flat band potentials 
have been studied to be able to design more efficient semiconductor- 
liquid junction solar cells. The flat band potential of a semiconductor 
is a quantity which relates semiconductor energy levels with solution 
energy levels. Flat band potentials were shown to shift by about 60 
mV for a unit change in pH. Various effects of electrolytes on flat 
band potentials were also studied, and both cations and anions were 
found to affect positions of flat band potentials. 


15193 (SRO—0893-17) Development of a practical photochemi- 
cal energy storage system. Final report. Hautala, R.R.; Kutal, C.R. 
(Georgia Univ., Athens (USA). Dept. of Chemistry). 15 Aug 1979. 
Contract EY-76-S-09-0893. 4ip. Dep. NTIS, PC A03/MF AO0Ol. 

The photosensitized conversion of norbornadiene to quadri- 
cyclene has been examined as a promising method for storing energy 
from sunlight. A device based on this reaction requires two steps: (1) 
Energy —_ through the sensitized photolysis of norbornadiene 
to quadricyclene in an endothermic reaction; (2) Energy release 
through the catalyzed reconversion of quadricyclene to norborna- 
diene in an exothermic reaction. During the four years this system 
has been under investigation at the University of Georgia, several 
new sensitizers and catalysts have been discovered and the mecha- 
nisms of sensitization and catalysis delineated. Both sensitizers and 
catalysts have been successfully incorporated onto heterogeneous 
supports, and in several instances these immobilized components 
perform as well as or better than their homogeneous counterparts. 
This report contains an overview of the scientific progress achieved 
in each of the areas noted. In addition, the energy capacity of the 
norbornadiene-quadricyclene system (relative to some typical appli- 
cations) is assessed and the potential costs associated with this type 
of photochemical energy storage are analyzed. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 15111, 15128, 15136, 15309, 
15370, 15372 


15194 (AD-A—069082) Results of the solar cell experiments 
aboard the NTS-2 satellite after 447 days in orbit. Interim report. 
Walker, D.H.; Statler, R.L. (Naval Research Lab., Washington, DC 
(USA)). 9 Mar 1979. - NTIS, PC A04/MF AOl1. 


Results after 447 days in orbit of the solar cell experiments 
aboard the NTS-2 satellite are presented. The objective of the solar 
cell experiment, consisting of 15 separate experiments of five cells 





MAY 31, 1980 


each, is to evaluate the performance of state-of-the-art solar cells in 
the space environment. Telemetered data from the 14 silicon and one 
gallium arsenide modules indicate a more severe radiation environ- 

ment in the 63 degree, 20,190 km circular orbit than was predicted. 

Based on the NTS-2 data, the solar power array containing Spectro- 
lab Helios cells will degrade 27% in maximum power over the three- 
year mission. Solar cell panel temperatures have reached 104 C 
providing ideal conditions for annealing of the radiation-induced 
damage in the gallium arsenide cells. After 15 months of operation 
these cells have suffered the least power degradation, with a maxi- 

mum power loss of 14.0%. After 447 days in orbit, the loss in power 
ranged from 14.0% to 59.5% with the exception of the Solarex ‘low- 
cost space cell’ which became open-circuited on the 69th day. The 
average value of I/sub sc/measured in space on the first day of 
exposure agreed with prelaunch solar simulator values to within 1 + 
or - 0.99% The agreement between V/sub oc/ in space and solar 
simulator values was 1.24 + or - 1.08%. Results are summarized of 
the changes in the photovoltaic parameters of each of the experi- 

ments. 


15195 (CONF-790845—, pp 37-40) Regional survey of photovol- 
taic development and utilization. Mortensen, C. (Bonneville Power 
Administration, Portland, OR). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The photovoltaic system, its components, their prices and 
their relationship with the environment are explained. Typical pres- 
ent-day, cost-effective applications and usage within the region are 
ne ee The scope of research and the commercialization strategy 

‘or this promising energy technology are described. Also, the poten- 
tial for solar cell usage in the Pacific Northwest is discussed. As a 
conclusion, some tasks to be performed before the regional potential 
is fully known have been listed. 


15196 (CONF-791159—, pp 19-44) Tests and applications. 
Hesse, J.L. (Jet Propulsion Lab., Pasadena, CA). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15197 (CONF-791159—, pp 89-94) Systems definition overview. 
Schueler, D.G. (Sandia Labs., Albuquerque, NM). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15198 (CONF-791159—, pp 95-107) System simulation and anal- 
ysis. Hoover, E. (Sandia Labs., Albuquerque, NM). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15199 (CONF-791159—, pp 108-118) System costing: principles 
and concerns. Jones, G.J. (Sandia Labs., Albuquerque, NM). 5 Nov 
1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15200 (CONF-791159—, pp 119-132) Simplified design method- 
ologies for photovoltaic power systems. Edelman, D.; Gupta, Y.; 
Versteegen, P. (Science Applications, Inc., McLean, VA). 5 Nov 
1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15201 (CONF-791159—, pp 133-150) Storage worth evaluation 
methodology: the flywheel. Tabors, R. (Massachusetts Inst. of Tech., 
Cambridge). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15202 (CONF-791159—, pp 151-160) Program overview: sys- 
tems reliability. Davis, H.S. (Jet Propulsion Lab., Pasadena, CA). 5 
Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15203 (CONF-791159—, pp 186-200) Balance of system over- 
view. Jones, G.J. (Sandia Labs., Albuquerque, NM). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


(CONF-791159—, pp 201-223) Residential photovoltaic 
module and array requirements study. Rittelmann, P.R. (Burt Hill 
Kosar Rittelman Associates, Butler, PA). 5 Nov 1979. 


SOLAR ENERGY 1657 


From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15205 (CONF-791159—, pp 224-234) Wind loading on flat panel 
arrays. Post, H.N. (Sandia » Albuquerque, NM). 5 Nov 1979. 
From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15206 4 a a py 235-248) Array 
R.G. Jr. (Jet > 

From US 
technology development, 
ence; Pinehurst, NC, USA 


engineering. 

_— CA). 5 Nov “pw . 
pte ni program review of photovoltaics 
lications and commercialization confer- 
Nov 1979). 


15207 (CONF-791159—, pp 149-271) Batteries for photovoltaic 
systems. Caskey, D.L. (Sancia Labs., Albuquerque, NM). 5 Nov 


1979. 
From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


— (CONF-791159—, oar a ee overview: sys- 
test facilities (STF). Sutton, et Propulsion Lab - feneane, 
CA). SN Nov 1979. 
From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15209 (CONF-791159—, pp 337-345) Detailed residential photo- 
ag A me, PA) 5 Nov 19 oe E.M. (General Electric 
lov ‘ 


re Pdi 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15210 (CONF-791159—, pp 346-352) Residential systems activi- 
oe: Tan Dee (Massachusetts Inst. of Tech., Lexington, KY). 5 
lov 1 
From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15211 (CONF-791159—, pp 353-365) Small remote stand-alone 
system design trade-offs. Ratajczak, A.F. (National Aeronautics and 
Space Administration, Cleveland, OH). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, ap wa and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15212 (CONF-791159—, pp 3 366-373) Performance criteria and 
standards. DeBlasio, R. (Solar By se ttebsy og Golden, CO). 
5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15213 (CONF-791159—, pp 412-419) Overview of the Interna- 
tional Photovoltaic Pian, Costello, D. (Solar Energy Re- 
search Inst., Golden, CO). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA te Nov 1979). 


15214 (CONF-791159—, pp 420-426) Status report to DOE 
semiannual photovoltaic program review. Multi-year purchase strat- 
egy. Santopietro, R.F. (Dept. of Energy, Washington, DC). 5 Nov 
1999. 
From US DOE semi-annual program review of photovoltaics 
technology development, ap —— and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15215 (CONF-791159—, pp 427-441) Federal policies to pro- 
Oe Ee ey Sen oy Ores See ree rem 
lov 1979 
From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15216 (CONF-791159—, Ret 442-450) Federal photovoltaic utili- 
— ~ — Lawson, A.C. (Jet Propulsion Lab., Pasadena, CA). 
lov 1 
From US DOE semi-annual program review of photovoltaics 
pg lications and commercialization confer- 
Pinshurst, acu USA EN Nov 1979). 


don (CONF-791159—, pp 451-462) Photovoltaics program 
tests and subprogram data acquisition, processing and 
Sohn, R.L. (Jet Propulsion Lab., Pasadena, CA). 5 


Nov 1979. 
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From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15218 (CONF-791159—, pp 463-473) Perspectives on the utility 
market for photovoltaic systems. Leonard, S.L. 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15219 (CONF-791159—, pp 474-488) Central station solar-elec- 
tric energy development (S ). Canada, A.H. (Solar-Electric Sys- 
tems Engineer, Mammoth Lakes, CA). 5 Nov 1979. 

From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


(CONF-791159—, pp 498-502) Photovoltaic power system 
villages in Saudi Arabia. Watkins, J.L. (Solar Energy 
Research Inst., Golden, CO). 5 Nov 1979. 
From US DOE semi-annual program review of photovoltaics 
technology development, applications and commercialization confer- 
ence; Pinehurst, NC, USA (5 Nov 1979). 


15221 (CONF-800106—4) Photovoltaic applications: past and 
future. Kaplan, S.I1. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOI. 

From 14. photovoltaics specialists conference; San Diego, 
CA, USA (7 Jan 1980). 

Three planned or proposed photovoltaic projects are de- 
scribed. The 240-kWe system at Mississippi ony | Community 
College consists of an array of 270 106-unit strings of single-crystal 
Si cells mounted at the focus of 40x concentrating parabolic tro 1 
The system is expected to be complete in the spring of 1980. 
four 50-kWp photovoltaic systeins planned for Northwest Mississip- 
pi Junior College consist of different types of solar cells using 
different types of concentrators. The system is expected to go into 
operation in the summer of 1980. The proposed system for rge- 
town University has not reached the hardware grant stage. ) 


(COO—4094-79) Comparison of two for the 
simulation of PV systems. Bucciarelli, L.L.; Grossman, B.L. - 
chusetts Inst. of Tech., Cambridge (USA). School of ree 
Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 1980. 
Contract EY-76-C-02-4094. 4p. (CONF-800101—10). Dep. NTIS, 
PC A02/MF AO1. 

From Systems simulation and economics analysis conference; 

San Diego, CA, USA (23 Jan 1980). 
or several years, MIT Lincoln Laboratory has conducted 
computer simulations of the performance of photovoltaic solar 
energy systems in order to size system components, to define designs 
of potential economic feasibility, to test various control schemes, and 
to monitor the performance of working systems in the field. When 
used as an aid-to-design, these hourly simulations step through a full 
year’s worth of insolation and weather data at a specific hi- 
cal site. These data are available on computer tapes in the SOLMET 
format from the National Climatic Center. More recently, a simula- 
tion technique has been developed that does not require marching 
through time but instead works with probability-density functions of 
daily values of insolation and load as inputs while still providing 
estimates of the usual measures of system performance (e.g., auxil- 
iary energy required, surplus energy thrown away, fraction of load 
displaced). Results obtained compare well with results previously 
obtained from an hourly simulation of a daytime radio station. This 
technique may be used to study the effect on system performance of 
varying degrees of correlation of load with insolation and to test the 
sensitivity of economic analyses to variations in utility escalation rate 
(discounted for inflation), PV module and balance-of-system costs. 


15223 (DOE/CS/05314—1) Photovoltaic concentrator applica- 
tion experiment to be located at Sea World Park, Orlando, Florida. 
Phase I. System Final report, June 1, 1978-February 28, 1979. 
se A.S. (General Electric Co., Philadelphia, PA (USA). 
Valley Forge Space Center). Dec 1979. Contract ET-78-C-04-5314. 
163p. Dep. S, PC A08/MF AO. 

The General Electric/Sea World Photovoltaic Concentrator 
Application + will be located at Sea World’s Marine Park 
near Orlando, Florida. The experiment will consist of nine azimuth- 
tracking turntable arrays, each containing twenty-four elevation- 
tracking parabolic trough PV concentrators of a type developed on 
this contract. The system will produce a = wer output of 330 
kW and an annual net electrical energy of 355 MWh corresponding 
to an annual direct normal insolation of 1375.5 kWh/m? A line- 
commutated DC/AC inverter controlled to te at the solar 
array maximum power point will deliver three- power through 
a bidirectional transformer to a 13-kilovolt Fine serving the Sea 
World Park. In addition to gene electrical power, system 
will produce 3.56 x 10° ton-hours of cooling for air conditioning a 
nearby shark exhibit by supplying collected thermal energy to a 
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lithium-bromide absorption chiller. With credit included for the 
amount of electricity that would be required to produce this cooling 
by a vapor compression cycle, the overall system efficiency is 
estimated to be 11.7 percent. 


15224 (DOE/ET/23063—1) Solar photovoltaic flat panel appli- 
cations experiment at the Oklahoma Center for Science and Arts. 
Final report, September 30, 1978-May 31, 1979. (Science Applica- 
tions, Inc., McLean, VA (USA)). Jun 1979. Contract ET-78-C-04- 
5403. 186p. Dep. NTIS, PC A09/MF AOI. 

Science Applications, Inc., has designed a Smee y power 
system for the Oklahoma Center for Science and Arts in Oklahoma 
City. The system, with a basic rating of 250 kW, is enhanced to a 
summer peak output of 350 kW through the use of augmentation 

mirror reflectors which are arranged to maximize summer 
output and to match the summer output to the summer load. The 
baseline system consists of 3780 photovoltaic collector modules, 
utilizing polycrystalline silicon cells, and companion mirror reflec- 
tors arranged in modular fashion on the roof of the Center. Total 
system output is more than 450 MWh, of which over 420 MWh is 
used on-site to displace about 65 percent of the current on site load, 
or about 43 percent of the projected (1981) load. Another 30 MWh is 
returned to the utility under a buyback agreement. The total amount 
of energy displaced per year is approximately 850 barrels of oil, or 
Btu equivalent. The entire system is fully automatic, and is designed 
for safety and ease in maintenance and repair. It is equipped with the 
appropriate controls, a power monitoring system, a weather station, 
and other sensors for acquisition of experimental data. 


15225 (DOE/JPL/954833—2) Wind loads on flat plate photovol- 
taic array fields. Phase II. Final report. Miller, R.; Zimmerman, D. 
i 3 "-—~; > and Construction Co., Seattle, WA (USA)). 
1979. Contract NAS-7-100-954833. 115p. Dep. NTIS, PC A06/ 
MF AOI. 

This report describes a theoretical study of the aerodynamic 
forces resulting from winds acting on flat plate photovoltaic arrays. 
Local pressure distributions and total aerodynamic forces on the 
arrays are shown. ign loads are presented to cover the conditions 


of array angles relative to the ground from 20° to 60°, variable array 


spacings, a ground clearance gap up to 1.2 m (4 ft) and array slant 
heights of 2.4 m (8 ft) and 4.8 m (16 ft). Several means of alleviating 
the wind loads on the arrays are detailed. The expected reduction of 
the steady state wind velocity with the use of fences as a load 
alleviation device are indicated to be in excess of a factor of three for 
some conditions. This yields steady state wind load reductions as 
much as a factor of ten compared to the load incurred if no fence is 
used to protect the arrays. This steady state wind load reduction is 
offset by the increase in turbulence due to the fence but still an 
overall load reduction of 2.5 can be realized. Other load alleviation 
devices suggested are the installation of air gaps in the arrays, 
blocking the flow under the arrays and rounding the edges of the 
array. Included is an outline of a wind tunnel test plan to supplement 
the theoretical study and to evaluate the load alleviation devices. 


15226 (N—79-21334) Laser power conversion system analysis, 
volume 1. Final report, 26 September 1977 - 26 September 1978. Jones, 
W.S.; Morgan, L.L.; Forsyth, J.B.; Skratt, J.P. (Lockheed Palo Alto 
Research ed CA (USA)). 15 Mar 1979. Contract NAS3-21137. 
109p. NTIS, PC A06/MF AO1. 

The orbit-to-orbit laser energy conversion system analysis 
established a mission model of satellites with various orbital param- 
eters and average electrical power requirements ranging from 1 to 
300 kW. The system analysis evaluated various conversion tech- 
a power system deployment parameters, power system electri- 

supplies and other critical supplies and other critical subsystems 
relative to various combinations of the mission model. The analysis 
show that the laser power system would not be competitive with 
current satellite power systems from weight, cost and development 
risk standpoints. 


15227 (N—79-21335) Laser power conversion system analysis, 
volume 2. Final report, 26 ber 1977 - 26 September 1978. Jones, 
W.S.; Morgan, L.L.; Forsyth, J.B.; Skratt, J.P. (Lockheed Palo Alto 
Research ot CA (USA)). 15 Mar 1979. Contract NAS3-21137. 
112p. NTIS, PC A06/MF AO1. 

The orbit-to-ground laser power conversion system analysis 
investigated the feasibility and cost effectiveness of converting solar 
energy into laser energy in space, and transmitting the laser energy 
to earth for conversion to electrical energy. The analysis included 
space laser systems with electrical outputs on the ground ranging 
from 100 to 10,000 MW. The space laser power system was shown 
to be feasible and a viable alternate to the microwave solar power 
satellite. The narrow laser beam provides many options and alterna- 
tives not attainable with a microwave beam. 


15228 (N—79-21551) Assessment of economic factors affecting 
the Satellite Power System. Volume I: system cost factors. Final 
report. Hazelrigg, G.A. Jr. (ECON, Inc., Princeton, NJ (USA)). 15 
Dec 1978. Contract NAS8-33002. 175p. NTIS, PC A08/MF AOI. 
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The factors relevant to SPS costing and selection of preferred 
SPS satellite configurations were studied. The issues discussed are: 
(1) consideration of economic factors in the SPS system that relate 
to selection of SPS satellite configuration; (2) analysis of the 
rate of interest for use in SPS system definition studies; and £3) the the 
impacts of differential inflation on SPS system definition costing 
procedures. A cost-risk com —— of the SPS satellite configura- 
tions showed a significant difference in the levelized cost of power 
from them. It is concluded, that this difference is the result more of 
differences in the procedures for assessing costs rather than in the 
satellite technologies required or of any advantages of one satellite 
configuration over the other. Analysis of the Proper rate of interest 
for use in SPS system is 4 percent. The major item of differential 
inflation to be expected over this period of time is the real cost of 
labor. This cost is likely to double between today and the period of 
SPS construction. 


15229 (N—79-21552) Assessment of economic factors a 
the Satellite Power System. Volume II: the systems implications of 
rectenna siting issues. Final report. Chapman, P.K.; ay SY B.J.; 

K.1L; Glaser, P.E.; Schimke, G.R. (Little (Arthur ) Inc., 
= e, MA (USA)). 8 Mar 1979. Contract NAS8-33002. 66p. 

A04/MF AOl. 

S The feasibility was evaluated of finding potential sites for 
Solar Power Satellite (SPS) receiving antennas (rectennas) in the 
continental United States, in sufficient numbers to permit the SPS to 
make a major contribution to U.S. generating facilities, and to give 
Statistical validity to an assessment of the characteristics of such sites 
and their implications for the design of the SPS system. It is found 
that the cost-optimum power output of the SPS does not depend on 
the particular value assigned to the cost per unit area of a rectenna 
and its site, as long as it is independent of rectenna area. Many 
characteristics of the sites chosen affect the optimum design of the 
rectenna itself. 


15230 (N—79-23483) Systems definition space-based power con- 
version systems. Final report, 8 jun. 1975 - 30 nov. 1976. (Boeing 
Aerospace Co., Seattle, WA (USA)). 30 Nov 1976. Contract NAS8- 
31628. 95p. NTIS, PC A0S/MF 01. 

Potential space-located systems for the generation of electri- 
cal power for use on Earth are discussed and include: (1) systems 
producing electrical power from solar energy; (2) systems producing 
electrical power from nuclear reactors; and (3) systems for augment- 
ing ground-based solar power plants by orbital sunlight reflectors. 
Systems (1) and (2) would utilize a microwave beam system to 
transmit their output to Earth. Configurations implementing these 
col ts were developed through an optimization process intended 
to yield the lowest cost for each. A complete program was devel- 
oa x4 for each concept, identifying required production rates, quanti- 
ties of launches, required facilities, etc. Each program was costed in 
order to provide the electric power cost appropriate to each con- 
cept. 


15231 (N—79-23484) Satellite power systems (SPS) concept defi- 
nition study, exhibit c. volume 1: executive summary. Final report. 
Hanley, G.M. (Rockwell International Corp., Downey, CA (USA). 
Satellite Systems Div.). Mar 1979. Contract NAS8-32475. 66p. 
NTIS, PC A04/MF AO1. 

The Department of Energy (DOE) is currently conducting an 
evaluation of approaches to provide energy to meet demands in the 
post-2000 time period. The Satellite Power System (SPS) is a candi- 
date for producing significant —— of base-load power using 
solar energy as the source. The SPS concept is illustrated for a solar 
photovoltaic concept. A satellite, located at geosynchronous orbit, 
converts solar energy to dc electrical energy using large solar arrays. 
This study is a continuing effort to provide system definition data to 
aid in the evaluation of the SPS concept. 


15232 (N—79-23485) Satellite power systems (SPS) concept defi- 
nition study, exhibit c. volume 2, part 1: system Final 
report. Hanley, G.M. (Rockwell International Corp., Downey, CA 
(USA). Satellite Systems Div.). Mar 1979. Contract NAS8-32475. 
257p. NTIS, PC Al2/MF AOl. 

Volume 2, Part 1, of a seven volume report is presented. Part 
1 encompasses Satellite Power Systems (SPS) systems engineering 
aspects and is divided into three sections. The first section presents 
descriptions of the various candidate concepts considered and con- 
clusions and recommendations for a preferred concept. The second 
section presents a summary of results of the various trade studies and 
analysis conducted during the course of the study. The third section 
describes the Photovoltaic Satellite Based Satellite Power System 
(SPS) Point a as it was defined through studies performed 
during the period January 1977 through March 1979. 


15233 (N—79-23486) Satellite power systems (SPS) ag = 
nition study, exhibit c. volume 2, part 2: system engineering, cost 

ae Ay = Hanley, G.M. (Rockwell then be 
Corp., Downey, CA (USA). Satellite Systems Div.). Mar 1979. 
Contract NASE 32475. 113p. NTIS, PC A06/MF AOI. 
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Volume 2, Part 2, of a seven volume Satellite Power Systems 
(SPS) report is presented. Part 2 covers cost and programmatics and 
is divided into four sections. The first section gives illustrations of 
the SPS reference satellite and rectenna concept, and an overall 
scenario for SPS space transportation involvement. The 

section presents SPS program plans for the implementation of 
PHASE C/D activities. These plans describe SPS program sched- 
ules and networks, critical items of systems evolution/technology 
development, and the natural resources analysis. The fourth section 
presents comments on the methods and rationale followed 


in arriving at the results documented. Suggestions are also provided 
in those areas where further analysis or evaluation will enhance SPS 
cost and programmatic definitions. 


15234 (N—79-23487) Satellite power systems (SPS) concept defi- 
4 cost 


y. 

International Corp., Downey, CA (USA). Satellite Systems Div.). 
Mar 1979. Contract NAS8-32475. 318p. NTIS, PC Al4/MF AOl. 

Appendixes for Volume 2 (Part 2) of a seven volume Satellite 
(SPS) report are presented. The document contains two 
The first is a SPS work breakdown structure dictionary. The second 
gives SPS cost estimating relationships and contains the cost analy- 
ses and a description of cost elements that comprise the SPS pro- 
gram. 


15235 (N—79-23488) Satellite power systems (SPS) concept defi- 
nition study, exhibit c. volume 4: transportation analysis. Final report. 
Hanley, G.M. (Rockwell International Corp., Downey, CA (USA). 
Satellite Systems Div.). Mar 1979. Contract NAS8-32475. 268p. 
NTIS, PC Al2/MF AO1. 

Volume 4 of a seven volume Satellite Power Systems (SPS) is 
presented. This volume is divided into the following sections: (1) 
transportation systems elements; (2) transportation systems require- 
ments; (3) heavy lift launch vehicles (HLLV); (4) LEO-GEO trans- 
portation; (5) on-orbit mobility systems; (6) personnel transfer sys- 
tems; and (7) cost and programmatics. Three appedixes are also 
provided and they include: horizontal takeoff (single stage to orbit 
technical summary); HLLV reference vehicle trajectory and trade 
study data; and electric orbital transfer vehicle sizing. 


15236 (N—79-23489) Satellite power systems (SPS) concept > 
nition study, exhibit c. volume 7: subsystem 

book. Final report. Hanley, G.M. (Rockwell International — 

Downey, CA (USA). Satellite Systems Div.). Mar 1979. Contract 
NAS8-32475. 118p. NTIS, PC A06/MF AOI1. 

Volume 7 of the Satellite Power Systems (SPS) Concept 
Definition Study final report summarizes the basic requirements used 
as a guide to systems analysis and is a basis for the selection of 
candidate SPS point design(s). Initially, these collected data reflect- 
ed the level of definition resulting from the evaluation of a broad 
spectrum of SPS concepts. As the various concepts matured these 
requirements were updated to reflect the requirements identified for 
the projected satellite system/subsystem point design(s). The identi- 
fied subsystem/systems requirements are defined, and where appro- 
priate, recommendations for alternate approaches which may repre- 
sent improved design features are presented. A more detailed discus- 
sion of the selected point design(s) will be found in Volume 2 of this 
report. 


15237 (SAND—79-1785) SOLCEL-II: An improved photovoltaic 
system anal . Hoover, E.R. (Sandia Labs., Albuquerque, 
NM (USA)). Feb ny Contract EY-76-C-04-0789. 198p. Dep. 
NTIS, PC A09/MF A 

Over the past andl the photovoltaic system analysis program, 
SOLCEL, has been modified extensively. The latest version, 
SOLCEL-II, is much more versatile than its predecessor. Most of 
the individual subsystem components such as the collector and the 
inverter are modeled more accurately. The costing methods, eco- 
nomic models, and overall program structure have been improved 
considerably. In addition, SOLCEL-II has the capability to optimize 
the system performance from a set of user-specified design variables 
or perform a complete parameter sensitivity study in a single com- 
puter run. 


15238 (SAND—79-7020(Vol.1)) Application analysis and photo- 
voltaic system conceptual design for service/commercial/institutional 
and industrial sectors. Volume I. Executive summary. Final report. 
Whisnant, R.A.; Morrison, C.B.; Staffa, N.G.; Alberts, R.D. (Re- 
search Triangle Inst., Research Triangle Park, NC (USA)). Dec 
1979. Contract EY-76-C-04-0789. 58p. (P). Dep. NTIS, PC A04/MF 
AOl. 

It is the objective of this study to examine the nature of 
potential applications of photovoltaics in the SCII sectors and to 
—- the most appropriate areas for development of photovoltaic 

ets within those sectors. The results should provide both a 
qualitative and quantitative understanding of the technical and eco- 
nomic issues relevant to photovoltaics in the SCII sectors and serve 
to improve the effectiveness of future scientific and industrial devel- 
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opment of this alternative energy source. This volume of the po 
is an executive summary containing the primary conclusions of the 
study and a concise review of the technical analysis. (WHK) 


15239 (SAND—79-7020(Vol.2)) Application analysis and photo- 
voltaic system conceptual design for service/commercial/institutional 
and industrial sectors. Volume II. Technical report. Final report. 
Whisnant, R.A.; Morrison, C.B.; Staffa, N.G.; Alberts, R.D. (Re- 
search Triangle Inst., Research Triangle Park, NC (USA)). Dec 
1979. Contract EY-76-C-04-0789. 219p. Dep. NTIS, PC A10/MF 
AOl. 


It is the objective of this study to examine the nature of 
potential applications of photovoltaics in the SCII sectors and to 
suggest the most appropriate areas for development of photovoltaic 
markets within those sectors. The analysis consists of four tasks: (1) 
The two-digit Standard Industrial Classification Codes have been 
used to describe the universe of applications that must be considered. 
Data on the attributes of these applications that are germane to solar 
photovoltaic systems application have been identified and acquired, 
and the —_ of merit, utilizing the collected data, that indicates the 
relative photovoltaic potential for displacement of conventionally 
generated electricity of the various applications has been devised and 
applied. (2) The expected profitability of photovoltaic application is 
determined from the discounted future costs of conventional energy 
sources, capital costs, and projected operating and maintenance costs 
over the life of the system. This is combined with the energy 
consumption of the application to obtain an estimate of the energy 
market potential. (3) The application ranking and subjective evalua- 
tions of market size, diversity, and public exposure are used to select 
five applications and their locations for design of a suitable photovol- 
taic system. (4) For each of the selected applications, the various 
relevant characteristics are identified, potential photovoltaic system 
configurations are identified, and performance and economic models 
are used to design a representative system. The design of the selected 
system is described and documented with schematics, drawings, 
specifications, and cost estimates. (WHK) 


15240 (SAND—79-7022(vol.1)) Requirement definition and pre- 
liminary design of a photovoltaic central power station experimental 
test facility. Volum 1. Final report. O’Brien, G.; Pohl, R.; Turner, N. 
(General Electric Co., Philadelphia, PA (USA). Valley Forge S 
Center). Dec 1979. Contract EY-76-C-04-0789. 48lp. Dep. NTIS, 
PC A21/MF AO. 

This report, prepared by the General Electric Company, 
presents the results of a study of the requirements and preliminary 


design for a —— central power station experimental test 
a 


facility. The facility's initial capacity of 2 MW with growth to 10 
MW is intended to assess photovoltaic array fields operating as 
generation sources in utility systems. Requirements, a preliminary 
design, costs and schedule have been established for the facility 
construction. Utility participation has been reviewed with selected 
utilities, and both a site selection methodology and a summary set of 
combined continental US insolation and meteorological data has 
been prepared. This volume contains the major study results, the 
detailed technical discussion, costs and plans for the Experimental 
Test Facility and the appendices including sets of preliminary speci- 
fications, drawings, and site selection data. (WHK) 


15241 (SERI/SP—35-230) Analysis methods for photovoltaic ap- 
plications. (Solar Energy Research Inst., Golden, CO (USA)). [nd]. 
Contract EG-77-C-01-4042. 7p. Dep. NTIS, PC A02/MF AOI. 

Because photovoltaic power systems are being considered for 
an ever-widening range of applications, it is appropriate for system 
designers to have knowledge of and access to photovoltaic power 
systems simulation models and design tools. This brochure gives 
brief descriptions of a variety of such aids and was compiled after 
surveying both manufacturers and researchers. Services available 
through photovoltaic module manufacturers are outlined, and com- 
puter codes for systems analysis are briefly described. (WHK) 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 15080, 15122, 15125, 15226, 
15227, 15228, 15229, 15230, 15231, 15232, 15233, 15234, 15235, 
15236, 16155, 16178, 16179 


15242 (CONF-790845—, pp 349-352) Solar energy for thermal 
electric power generation: review of concepts. Beverly, W.D. (Boeing 
Engineering and Construction Co., Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

One way to use solar energy to create electricity is by 
concentration of the solar flux to provide a source of high quality 
thermal energy. There are a number of methods for solar thermal 
power generation. The power production can be a part of a dis- 
persed or centralized power system. The solar concentrator can be 
classed as a central or a distributed receiver, a point or line-focus. 
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This paper reviews the major generic types and presents examples of 
each. A review of the high-temperature solar test facility capabilities 
and the preliminary results from an initial test of a solar central 
receiver bench model receiver will be presented. 


15243 (CONF-791205—19) Solar-powered liquid-metal MHD 
power systems. Pierson, E.S.; Branover, H.; Fabris, G.; Reed, C.B. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

The two-phase liquid-metal MHD power cycles coupled to 
solar collectors have potentially a higher efficiency of converting 
solar energy input into useful electrical power output for all collec- 
tor temperatures. The MHD interaction is a volume effect, so that 
efficiency is essentially independent of design level down to fraction- 
al-megawatt size, and the performance is attractive even at ~ 50 
kWe size. The use of two working fluids in the energy-conversion 
system is advantageous in coupling the conversion cycle to solar 
collectors and direct-contact boilers can be used to obtain higher 
conversion system temperatures. Two liquid-metal MHD systems of 
interest for solar collectors are presented and explained. Liquid 
metal MHD conversion systems appropriate to low, intermediate, 
and high collector temperatures are described along with initial 
efficiency and cost results. 


15244 (DOE/CS/8720—1) Southwest Project: resource/institu- 
tional requirements analysis. Volume I. Executive summary. (Arizona 
Power Authority, Phoenix (USA); Arizona Public Service Co., 
Phoenix (USA); El Paso Electric Co., TX (USA); Stone and Web- 
ster Engineering Corp., Boston, MA (USA)). Dec 1979. Contract 
EM-76-C-01-8720. 100p. Dep. NTIS, PC AOS/MF AO1. 

This project provides information which could be used by 
DOE in formulating their plans for commercialization and market 
penetration of central station solar electric generating plants in the 
southwestern region of the United States. The area of interest 
includes Arizona, California, Colorado, Nevada, New Mexico, Utah, 
and sections of Oklahoma and Texas. The project evaluated the 
potential integration of central station solar electric generating facili- 
ties into the existing electric grids of the region through the year 
2000 by making use of system planning methodology which is 
commonly used throughout the electric utility industry. The tech- 
nologies included: wind energy conversion, solar thermal electric, 
solar photovoltaic conversion, and hybrid (solar thermal repower- 
ing) solar electric systems. The participants in this project included 
12 electric utility companies and a state power authority in the 
southwestern United States as well as a major consulting engineering 
firm. A broad synopsis of information found in Volumes II, III, and 
IV is presented. (MCW) 


15245 (DOE/CS/8720—2) Southwest Project: resource/institu- 
tional requirements analysis. Volume II. Technical studies. (Arizona 
Power Authority, Phoenix (USA); Arizona Public Service Co., 
Phoenix (USA); El Paso Electric Co., TX (USA); Stone and Web- 
ster Engineering Corp., Boston, MA (USA)). Dec 1979. Contract 
EM-76-C-01-8720. 225p. Dep. NTIS, PC A10/MF AOI. 

The ny provides information which could be used to 
accelerate the commercialization and market penetration of solar 
electric generation plants in the southwestern region of the United 
States. The area of concern includes Arizona, California, Colorado, 
Nevada, New Mexico, Utah, and sections of Oklahoma and Texas. 
The project evaluated the potential integration of solar electric 
generating facilities into the existing electric grids of the region 
through the year 2000. The technologies included wind energy 
conversion, solar thermal electric, solar photovoltaic conversion, 
and hybrid solar electric systems. Each of the technologies consid- 
ered, except hybrid solar electric, was paired with a compatible 
energy storage system to improve plant performance and enhance 
applicability to a utility grid system. The hybrid concept utilizes a 
conventionally-fueled steam generator as well as a solar steam gener- 
ator so it is not as dependent upon the availability of solar energy as 
are the other concepts. Operation of solar electric generating plants 
in conjunction with existing hydroelectric power facilities was also 
studied. The participants included 12 electric utility companies and a 
state power authority in the southwestern US, as well as a major 
consulting engineering firm. An assessment of the state-of-the-art of 
solar electric generating plants from an electric utility standpoint; 
identification of the electric utility industry's technical requirements 
and considerations for solar electric generating plants; estimation of 
the capital investment, operation, and maintenance costs for solar 
electric generating plants; and determination of the capital invest- 
ment of conventional fossil and nuclear electric generating plants are 
presented. (MCW) 


15246 (DOE/JPL/1060—17(Rev.1)) Effects of regional insola- 
tion differences upon advanced solar thermal electric power plant 
performance and energy costs. Latta, A.F.; Bowyer, J.M.; Fujita, T.; 
Richter, P.H. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Feb 
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— Contract EX-76-A-29-1060. 117p. Dep. NTIS, PC A06/MF 
This study determines the performance and cost of four 10 
MWe advanced solar thermal electric power plants sited in various 
regions of the continental United States. The solar plants are concep- 
tualized to begin commercial operation in the year 2000. It is 
assumed that major subsystem performance will have improved 
substantially as compared to that of pilot plants currently operating 
or under construction. The net average annual system efficiency is 
therefore roughly twice that of current solar thermal electric power 
plant designs. Similarly, capital costs reflecting goals based on high- 
volume mass production that are considered to be appropriate for 
the year 2000 oe been used. These costs, which are approximately 
an order of magnitude below the costs of current experimental 
projects, are believed to be achievable as a result of the anticipated 
sizeable solar penetration into the energy market in the 1990 to 2000 
timeframe. The paraboloidal dish, central receiver, cylindrical para- 
bolic trough, and compound parabolic concentrators comprise the 
advanced collector concepts studied. All concepts exhibit their best 
performance when sited in regional areas such as the sunbelt where 
the annual insolation is high. The regional variation in solar plant 
= has been assessed in relation to the expected rise in the 
ture cost of residential and commercial electricity in the same 
regions. A discussion of the regional insolation data base, a descrip- 
tion of the solar systems performance and costs, and a presentation 
of a range for the forecast cost of conventional electricity by region 
and nationally over the next several decades are given. 


15247 (SERI/TP—351-464) BALDR-1: a solar thermal system 
simulation. Finegold, J.G.; Herlevich, F.A. (Solar Energy Research 
Inst., Golden, CO (USA)). Jan 1980. Contract EG-77-C-01-4042. 7p. 
(CONF-800101—15). Dep. NTIS, PC A02/MF AO1. 
From Systems simulation and economics analysis conference; 
San Diego, CA, USA (23 Jan 1980). 
A solar thermal system simulation (BALDR-1) was written in 

a modular fashion to facilitate expansion and modification. The 
flexibility of the simulation is derived, in part, from the use of three 

rate models to constitute the system simulation: FIELD, 

WER, and ECON. Each model can be run independently, or 
they may be coupled and run as a set. The FIELD code models the 
optical and thermal performance of the collector field. It has sepa- 
rate optical and thermal performance routines for each generic 
collector type. Meteorological data is read in 15-minute or hourly 
increments. The POWER code models the performance of power 
conversion and storage components. It calculates the total thermal 
and/or electrical energy produced during the year for a set of plant 
configurations comprised of different collector field sizes, thermal 
storage sizes, and electrical storage sizes. The POWER code allows 
the selection of one of several control strategies in the dispatch of 
thermal and electrical storage. The ECON code calculates the initial 
capital cost of each power plant configuration modelled in POWER. 
This capital cost is combined with operations and maintenance costs 
to calculate a life-cycle busbar energy cost and simple payback 
period for each plant. 


15248 Solar engine called, bellows solar engine. O'Hare, L.R. US 
Patent 4,179,893. 25 Dec 1979. Filed date 11 Jul 1977. 8p. 

A reciprocating engine for water pumping or air circulation is 
disclosed which uses solar energy from a black box collector or 
other low temperature heat source to expand and contract bellows 
thereby providing large forces with low pressures by taking advan- 
tage of large working areas available with bellows. The engine is 
essentially a constant pressure, variable volume thermodynamic 
cycle engine having a compressor, a heater and a driver with the 
compressor and the driver sections both being bellows, the driver 
being capable of operating the compressor section by means of the 
former enjoying a force advantage or a mechanical advantage over 
the later. 5 claims. 


15249 (SERI/TP—31-248(Vol.2)(Pt.1)) Reliability of materials 
for solar energy. Volume II, Part 1. Workshop proceedings. (Solar 


Energy Research Inst., Golden, CO (USA)). Oct 1979. Contract 


EG-77-C-01-4042. 707p. 
NTIS, PC A99/MF AOl. 
From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 
The 35 papers presented were entered in the data base sepa- 
rately. (WHK) 


15250 (SERI/TP—31-248(Vol. am. 1), pp 121-132) Solar ther- 
mal conversion test systems design. Mar, R. (Sandia Labs., Liver- 
more, CA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


15251 (SERI/TP—31-248(Vol.2)(Pt.1), pp 143-148) Design of 
structural ceramic components for solar high temperature thermal 
conversion with a gas coolant. Kotchick, D.M. (Garrett AiResearch 
Mfg. of California, Torrance). Oct 1979. 


(CONF-781228—(Vol.2)(Pt.1)). Dep. 
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From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


15252 (SERI/TP—31-248(Vol.2)(Pt.1), pp 149-158) High tem- 
perature diffusion/materials stability. Manning, J.R. (National 
Bureau of Standards, Washinton, DC). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


15253 ee eee 2)(Pt.1), pp 177-185) High tem- 
perature oxidation of materials in solar thermal conversion systems 
ntilizing a gas coolant. Stringer, J. (EPRI, Palo Alto, CA). Oct 1979. 
From Reliability of materials for solar energy workshop; 

wei — USA (18 Dec 1978). 

Solar thermal conversion systems utilizing a gas coolant may 
employ either air or helium as the coolant; the heat exc’ er may 
be either metallic or ceramic. In most schemes the en py is 
extracted from the heated gas by a gas turbine. In pointy it appears 
that mechanical properties are a more important limitation than the 
oxidation resistance on the maximum gas temperature attainable. A 
brief outline of the important aspects of the oxidation of materials is 
presented. 


15254 (SERI/TP—31-248(Vol. a. 1), pp 321-344) Liquid 
metal heated steam generators effects of corrosion on performance. 
Spalaris, C.N. (General Electric Co., San Jose, CA). Oct 1979. 

From Reliability of materials ‘for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

Liquid metals have been used successfully to remove heat 
from high power density systems, such as nuclear reactors, and have 
recently been considered for use in solar-electric power plants. To 
obtain high reliability required in an electricity poorery bye’ it 
will be necessary to at least equal and preferably exceed t i 
record of the presently operating sodium heated steam generators. 
Because corrosion is the main mechanism that has caused damage in 
the past, it is appropriate to review the conditions causing it and 
highlight the features of some systems that have thus far avoided 
corrosion altogether. It is the purpose of this paper to (a) review the 
effects of corrosion upon the performance of sodium heated steam 
generators, (b) enumerate factors that lead to corrosive environ- 
ments, and (c) list ible remedies that may be applied to future 
components to minimize or avoid damage and achieve high service 
availability. 


15255 (SERI/TP—31-248(Vol.2)(Pt.1), pp — Character- 
istics of hot water as a chemical solvent. Cobble, J. (San Diego State 
Univ., CA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


15256 (SERI/TP—31-248(Vol.2)(Pt.1), pp 509-515) Corrosion 
problems in medium temperature thermal conversion systems with 
aqueous/oil coolants. Kruger, J. (National Bureau of Standards, 
Washington, DC). Oct 1979. 

rom Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The solar technology to which this brief discussion of corro- 
sion is directed is dispersed solar thermal power systems. Such 
systems applied to irrigation pumping, solar total energy systems, 
small (less than 10 solar electric powe plants, and high- 
temperature process heat applications. Three regimes have to be 
considered in discussing corrosion problems of medium temperature 
thermal conversion systems: (1) that surrounding the collector sur- 
faces, (2) that surrrounding the outer receiver surfaces, and (3) that 
to which the interior of the receiver tubes are subjected. The 
corrosion problems of the first two parts of the system are not 
serious, especially in those cases where evacuated envelopes are used 
to protect surfaces exposed to ambient atmospheres. They are, 
however, discussed briefly along with the more serious problems 
occurring in the aqueous and oil environments to which the interior 
of the receiver tubes and the systems to which such tubes are 
attached are subjected. 


15257 (SERI/TP—31-248(Vol.2)(Pt.1), pp rhe a 
organic heat transfer fluids in medium temperature 
Miller, D.R. (Monsanto Co., St. Louis, MO). Oct al 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 1978). 

Organic heat transfer fluids have come into wide-spread 
industrial use in the past few decades in such diverse operations as: 
making styrene, polyester and plastics; spinning nylon; dehydrating 
natural gas; refining petroleum, petrochemicals; and barging asphalt. 
In these and numerous other uses, the organic medium accepts and 
rejects heat, lly within the temperature band of 175 to 400°C 
(350 to 750° Above about 400°C, the organics lack the chemical 
stability demanded in practical systems. Below about 175°C, water 
and water/organic solutions are frequently chosen over anhydrous 
organics for economic reasons. Ease of containment explains much 
of the appeal of the organics. Compared to water, they are practical- 
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ly non-corrosive to common materials of confinement. In addition, 
they possess much lower vapor pressures, with consequent reduction 
in strength, weight and cost of confining hardware. Within the 175 
to 400°C cost-performance window about 20 trademarked organic 
fluids are sold into the North American industrial market by about 8 
domestic chemical and oil companies. Oil companies offer petroleum 
cut oils, whereas chemical companies supply chemically synthesized 
fluids. Collectively, they are often called heat transfer oils. Around 
these products has grown a practical technology of materials, design, 
operation and maintenance which is fairly mature, but highly invisi- 
ble and fragmented. The same factors explaining the industrial 
popularity of the organic media pertain to the medium temperature 
solar conversion application. Transfusion of the industrial technol- 
ogy to the solar sector is a clear and urgent need in the acceleration 
of solar medium temperature conversion development. 


15258 (SERI/TP—31-248(Vol.2)(Pt.1), pp 539-550) Survey of 
coolant experience in nuclear reactors. Pearlman, H.; Jacob- 
son, J.; Trilling, C.A. (Rockwell International, Canoga Park, CA). 
Oct 1979. 
From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 15442, 15453, 15454, 15934 


15259 (CONF-790845—(Suppl.), pp 35-37) Manufacturing costs: 
heliostats for solar thermal systems. Drumheller, K. (Battelle North- 
west Lab., Richland, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Estimates of the cost of manufacturing heliostats for solar 
thermal energy systems have been made. Manufacturing cost esti- 
mates are based on production rates of 25,000 to 250,000 heliostats 
per year. These estimates, with demonstrated heliostat performance, 
show that the cost of producing energy from solar heliostat systems 
may be less than the cost of producing encrgy by burning foreign oil. 


15260 (SAN— 1604-3) Solar central receiver prototype heliostat. 
Volume III. Cost estimates. (Boeing Engineering and Construction 
Co., Seattle, WA (USA)). 1 Jun 1978. Contract EG-77-C-03-1604. 
149p. Dep. NTIS, PC A07/MF AOI. 

The Boeing heliostat design can be produced and installed for 
a Capital Cost of $42 per square meter at high commercial plant 


quantities and rates. This is 14% less than the DOE cost target. Even 
at a low commercial plant production rate of 25,000 heliostats per 
year the Capital Cost of $48 } 3 square meter is 2% less than the 
cost goal established by the IE. Projected capital costs and 30 
year maintenance costs for three scenarios of production and installa- 
tion are presented: (1) commercial rate production of 25,000, 
250,000, and 1,000,000 heliostats per year; (2) a one-time only 
production quantity of 2500 heliostats; and (3) commercial rate 

roduction of 25,000 heliostats per year with each plant (25,000 

liostats) installed at widely dispersed sites throughout the South- 
western United States. These three scenarios for solar plant locations 
and the manufacturing/installation processes are fully described, and 
detailed cost breakdowns for the three scenarios are provided. 


15261 (SAN— 1604-4) Solar central receiver prototype heliostat. 
Interim technical progress (Boeing Engineering and Construc- 
tion Co., Seattle, WA (USA)). 5 Apr 1978. Contract EG-77-C-03- 
1604. 192p. Dep. NTIS, PC A09/MF AOI. 

The objective of Phase I of this project is to support the Solar 
Central Receiver Power Plant research, development and demon- 
stration effort by: (1) Establishment of a heliostat design, with 
associated manufacturing, assembly, installation and maintenance 
approaches, that, in quantity production will yield significant reduc- 
tions in capital and operating costs over an assumed 30 year plant 
lifetime as compared with existing designs. (2) Identification of needs 
for near term and further research and development in heliostat 
concept, materials, manufacture, installation, maintenance, and other 
areas, where successful accomplishment and application would offer 
significant payoffs in the further reduction of the cost of electrical 
energy from Solar Central Receiver Power Plants. The Phase I 
study will define a low-cost heliostat preliminary design and the 
conceptual design of a heliostat manufacturing/installation plan 
which will result in low life cycle cost when produced and installed 
at high rate and large quantities for commercial Solar Central 
Receiver Power Plants. The study will develop the annualized life 
cycle cost and the performance of heliostats for a 30 year plant life, 
for each of three rates of continuous production and installation. The 
three specified rates are 25,000, 250,000, and 1,000,000 heliostats per 
year. analysis of these varying production rates, requirin 
highly automated tooling and installation equipment ts, will 
define the economies of large scale not realizable on Pilot Plant or 
Demonstration Plant installations. Project status is described in 
detail. (WHK) 
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15262 (SAND—79-8073, pp 343-348) Collector subsystem com- 
ponents for solar central receiver heliostat cleaning system. Tremblay, 
P.A. (Foster-Miller Associates, Inc., Waltham, MA). Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 


15263 (SAND—79-8073) Department of Energy solar central 
receiver semiannual review. (Sandia Labs., Livermore, CA (USA)). 
Nov 1979. Contract EY-76-C-04-0789. 399p. Dep. NTIS, PC A17/ 
MF AOI. 

The 37 papers presented are included in the data base sepa- 
rately. (WHK) 


15264 (SAND—79-8073, pp 11-14) Program overview. Kaplan, 
G. a of Energy, Washington, DC). Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 


15265 (SAND—79-8073, pp 15-20) Solar Central Receiver Pro- 
gram: developments and future directions. Hughey, R.W. Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 


15266 (SAND—79-8073, pp 21-29) Solar Central Receiver Pro- 
gram. Skinrood, A.C. Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 


15267 (SAND—79-8073, pp 30-50) 10 MWe Solar Thermal Cen- 
tral Receiver Pilot Plant. Schweinberg, R.N.; Reeves, J.N. Nov 
1979. 

_ In Department of Energy solar central receiver semiannual 
review. 

The baseline design and project schedule for the Barstow 10 

MWe Solar Thermal Central Receiver Pilot Plant are outlined. A 
description of the electric power generating subsystem is given, and 
the technology transfer program is described. (WHK) 


15268 (SAND—79-8073, pp 51-67) 500 kW/sub e/ central re- 
ceiver system (CRS) of the IEA Small Solar Power Systems Project 
(SSPS). Baker, A.F. (Sandia Labs., Livermore, CA). Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The SSPS Project consists of a central receiver system (CRS) 
plant and a distributed collector system (DCS) plant with similar 
outputs that are to be constructed adjacent to each other in the 
Province of Almeria, Spain. The main objective of the project is to 
demonstrate, within about two years, the technical Easibility of 
operating a solar power plant in an interconnected grid as well as in 
the stand-alone mode. Therefore, both plants are demonstration pilot 

lants rather than test facilities but have been designed so they could 
enlarged at a later date. Design details are given. 


1eae0 (SAND—79-8073, pp 68-80) CESA-1 Project. Arano, C. 
lov 1979. 
_ In Department of Energy solar central receiver semiannual 
review. 
The 1-MW cavity receiver Rankine cycle tower focus power 
plant planned for construction in Spain is described. (WHK) 


15270 (SAND—79-8073, pp 81-86) Comparison of projected 
electricity costs for coal-fired and central receiver power plants. 
Eicker, P.J. (Sandia Labs., Livermore, CA). Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 


15271 (SAND—79-8073, pp 130-155) Heliostat mass production 
studies discussion. Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 


15272 (SAND—79-8073, pp 156-160) CRTF molten salt receiver 
experiment. Tracey, T.R. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The primary objective of the receiver experiment is to dem- 
onstrate the safe and efficient operation of a thermal receiver for a 
central receiver power system using molten salt (60% NaNOs, 40% 
KNOs) under conditions similar to a commercial receiver including: 
salt temperatures; heat flux levels; fluid heat transfer coefficients; 
startup, shutdown and cloud transients; and power rise rates. A 
summary schedule is shown. System layout drawings are complete 
and detail fabrication drawings have started. The fabrication of the 
receiver started in November 1979. (WHK) 


15273 (SAND—79-8073, pp 161-165) 1 MW/sub t/ bench model 
solar receiver test program. Gintz, J.; Bartlett, D.; Zentner, R. 
cone Engineering and Construction Company, Seattle, WA). Nov 
1979. 


In Department of Energy solar central receiver semiannual 
review. 
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Testing procedures and results at DOE's Central Receiver 
Test Facility on a high-tem gas-cooled cavity receiver are 
presented and discussed. This study is part of a feasibility examina- 
tion of a solar closed Brayton cycle power plant. (WHK) 


15274 (SAND—79-8073, pp 166-175) Alternate Central Receiver 
Power System Phase II. Elsner, J.A. (General Electric Co., 
ene 5 ~ NY). Nov 1979. 


; Department of Energy solar central receiver semiannual 
review. 
The design study on a 100 MW liquid sodium central receiver 
power system is described. Test plans are listed. (WHK) 


15275 (SAND—79-8073, pp 176-184) Pilot plant receiver panel 
testing at the CRTF. Coleman, G.C. (McDonnell Douglas Astronau- 
tics Co., Huntington Beach, CA). Nov 1979. 
: In Department of Energy solar central receiver semiannual 
review. 
Insolation testing is being conducted at the Central Receiver 
Test Facility (CRTF) at Albuquerque, New Mexico, to confirm the 
solar receiver design for the Department of Energy's first solar 
thermal electric pilot plant at Barstow, California. The test assembly, 
which consists of a receiver panel and supporting control and 
instrumentation hardware, essentially duplicates, both physically and 
a one full-scale module of the external single-pass-to- 
theat solar receiver. Testing includes receiver operation under 
aif insolation and operating conditions anticipated for the pilot plant. 
Receiver steady-state and transient operating characteristics and 
performance are being investigated during normal pilot plant startup, 
mode transition, and shutdown sequences; during intermittent o- 
conditions; and during simulated emergency situations. T 
conclude with limit testing of the receiver to flux and power ~ 4 
25% above the maximum expected pilot plant conditions using solar 
reflector/concentrators. Preliminary test results are discussed. 


15276 (SAND—79-8073, pp 185-199) Results of five tube panel 
heat lamp tests. Liebenberg, J. (Sandia Labs., Livermore, CA). Nov 
1979. 

In Department of Energy solar central receiver semiannual 
review. 

The Sandia 5 tube test is a major experiment to gather critical 
data for the analyses of once-through water boilers. The 5 tube panel 
represents a portion of a MDAC central receiver solar boiler panel. 
This is the design to be used for the Barstow 10 MWe pilot plant. 
The 5 tube panel will be tested at heat flux and water flow rates 
which include all pilot plant operating conditions as well as pro- 
posed commercial plant ak up to 0.6 MW/m? incident flux. Th 
test procedures and some results are discussed. 


15277 (SAND—79-8073, pp 200-215) Conceptual design 
solar advanced water/steam receiver. Durrant, O.W. Nov 1979. 
_ In Department of Energy solar central receiver semiannual 

review. 

a water/steam 

Central Solar Receiver system that will be cost effective as well as 

Fhe ob within a practical and reliable power generation system. 
tive of this paper is to outline various applicable solar 
— criteria that are consistent with current fossil and 

4 boiler technology, to identify various special requirements 

and problems of central solar receivers and to review several solar 

boiler designs and applications. 


15278 (SAND—79-8073, pp 216-226) Conceptual design of a 
solar advanced steam/water receiver. Matthews, F.T. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The conceptual receiver design studies being performed are in 
support of high pressure steam-water cycles. The design studies have 
initially concentrated on subcritical, 1800 psia and 2400 psia 1000F 
turbine power cycles. An additional study is under way to design a 
reference once through supercritical steam water cycle. All cycles 
are based on requirements for conventional, essentially off the shelf 
reheat turbines in the 100 to 300 MW size range. The general 
receiver configuration selected for this study is an externally heated 
receiver having a right circular cylindrical shape. (WHK) 


15279 (SAND—79-8073, pp 227-237) Conceptual design of an 
advanced water/steam receiver. Gorman, D.N. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The development of a design concept for a steam generating 
receiver to be used in a central receiver solar thermal power plant is 
discussed. Two candidate concepts were subjected to parametric 
analyses to produce the performance, economic, and design data 
necessary for subsequent selection of the preferred receiver configu- 
ration. (WHK) 


15280 (SAND—79-8073, pp 238-246) Electric power generating 
ae = study for advanced water/steam receivers. Oganowski, G. 
ov ‘ 


The o ie of this program is to develo 
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_ In Department of Energy solar central receiver semiannual 
review. 

The objective of the General Electric effort is to identify and 
characterize a range of attractive power conversion cycles for 
advanced water/steam receiver Hage yeaa The candidate electric 

wer cyc’ cover a power output range 

Pom 180 MWe'te 200 MWe end be 0 le at steam conditions 
From 160 MWe to 200 MWe’and be 0 ystem (up to 1000°F and 
2400 psig). Screening studies are discussed. (WHK) 


15281 (SAND—79-8073, pp 247-257) Central Receiver Energy 
Loss Program. Gallagher, R.J.; Abrams, M.; Kraabel, J.S. (Sandia 
Labs., Livermore, eo Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 

A comprehensive program to develop computer codes to 
geutict Gs Gleilinas theaar Yom, end bento Giieaby, of edie 
central receivers is outlined. The combined energy loss consists of 
four mechanisms: natural convection, forced convection, thermal 
emission, and reflection of incoming solar radiation. (WHK) 


15282 (SAND—79-8073, pp 258-265) Experimental investigation 
of convective losses from solar receivers. Clausing, A.M.; Clark, G.L. 
Jr.; Mueller, M.H.; Weiner, J.G.; Kempka, S.N. (Univ. of Illinois at 
Urbana-Champaign, IL). Nov 1979. 

In Department of Energy solar central receiver semiannual 


The UIUC Cryogenic Heat Transfer Tunnel for measuring 
forced convection heat from solar receivers is described, and 
test results on a cylindrical model are presented. (WHK) 


15283 (SAND—79-8073, set Range fd Heliostat program over- 
view. ve W.G. (Sandia Livermore, CA). Nov 1979. 
In Department of Energy solar central receiver semiannual 


review 


review. 


15284 (SAND—79-8073, PP 279-289) Second Generation Helio- 
stat component Weinstein, L. Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 

Under contract to Sandia Laboratories in Livermore, Califor- 
nia, MDAC is performing component development for a Second 
Generation Heliostat. The components under development represent 
those areas of the prototype heliostat, designed under previous 
contracts, requiring technical substantiation in bench level testing. 
Specific components to be developed include: (1) bonded mirror 

1 laminates; (2) roll aks tee ohae: to inane hae anaes 
Feld ad on (3) welded azimuth drive housing; (4) helicon pds a 

for the azimuth and elevation drives; and (5) slip oy 
mom to foundation joint. The primary goal of all of 
development activities is reduction in component cost in nigh pro 
duction. Consequently, the development activities are perf 
materials and components representing production parts and proc- 
esses as closely as possible. 


15285 (SAND—79-8073, pp 290-302) Drive system development. 
Mitchell, W. Nov 1979. 
In Department of Energy solar central receiver semiannual 
review. 
The objective of this contract effort has been to at ond 
test the modified azimuth-elevation heliostat drive mechanism 
ated by Solaramics in the Low Cost Heliostat pap 
Program. The preliminary design has been scaled up to accommo- 
date a larger heliostat of $0 m (524 sq. ft) from the 40 m* design. 
effort has stressed development of a mechanism 
ing wel g edapedhsreboagad yo paar The basic design concept 
2 linear actuators with bell crank li hes bebe sotalol 
. A Full-Scale Assembly has been fabricated and tested to 
penn performance characteristics. 


15286 (SAND—79-8073, pp 303-312) Analysis of heliostat cost 
alternatives. Butterfield, J.F. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The purpose of the Arthur D. Little, Inc., heliostat cost study 
was to develop a methodology for determining the cost of the 
heliostat component of a Solar Thermal Cen ral Power System. — 
of this effort was the calculation of the a rot man 
installing a composite heliostat design based on a synthesis i 
preliminary designs developed by DOE contractors. The method- 
ology involved creating detailed manufacturing and installation sce- 
narios and input requirements for the composite heliostat at different 
levels of production as inputs to the standard cost calculation. 
Results are presented. 


15287 (SAND—79-8073, PP 313-321) Development of mirror 
specifications. Lind, M.A. (Pacific Northwest Lab., Richland, WA). 
Nov 1979. 


_ In Department of Energy solar central receiver semiannual 
review. 
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The primary purpose for the work was to develop specifica- 
tions that will enhance the durability and lifetime of heliostat mir- 
rors. The contract was initiated with a technical survey of the 
present commercial silvered glass mirror industry and an analytical 
investigation of the degradation phenomena experienced by the 
heliostat mirrors at Sandia’s Livermore test facility. The main thrust 
was to evaluate the present methods of silver deposition and protec- 
tion in order to recommend a specification for the heliostat mirror 
silvering process that would extend the lifetime of the Barstow 
mirror field. In addition, several advanced concepts for enhancing 
mirror lifetime were investigated. Technical and measurement sup- 
port for evaluation of the Barstow heliostat glass and updating the 
glass specification was also provided. A brief overview of the mirror 
survey and analysis is presented. 


15288 (SAND—79-8073, pp 322-326) Heliostat materials devel- 
opment and evaluation. Griffin, R.N.; Mazandarany, F.N. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

A program for the development and evaluation of materials 
for heliostats is briefly described. The purpose of the program is the 
generation of engineering data relating to the properties and behav- 
ior of potential heliostat system materials, including those for both 
the enclosure and the reflector, under anticipated conditions of use. 
In addition, a study is to be conducted of the mechanism of degrada- 
tion of enclosure material by ultraviolet light. The intent of this 
study is to provide the basis for the prediction of weatherability, to 
assess the validity of accelerated weathering tests, and to provide 
means for the development of materials with improved weatherabil- 
ity characteristics. (WHK) 


15289 (SAND—79-8073, pp 327-336) Prevention of soiling of 
heliostat surfaces. Cambron, R.E. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The solar central receiver system uses large surface areas of 
glass in the field of heliostats to collect and focus light. Any loss of 
reflectance as a result of dirt depositing on the mirror surface will 
cause a loss of power and require maintenance by washing. Howev- 
er, in desert areas where such systems will be constructed, the 
ecology places limitations on the volume of water which may be 
used in such washing procedures. The objectives of this project are 
to develop methods for preventing or minimizing soiling of the 
surface of the glass-mirrored heliostat and the plastic dome over the 
aluminized Mylar mirror and also to facilitate the cleaning process. 
The substrates used in this project are regular and low iron float 
glass, Kynar, and Petra A polyester. 


15290 (SAND—79-8073, pp 337-340) One-piece plastic dome 
fabrication. Gillette, R.B. (Boeing Engineering and Construction 
Co., Seattle, WA). Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The primary objective of the contract is to develop a low- 
cost process for fabricating plastic heliostat domes. To accomplish 
this objective a thermoforming process was developed wherein 
spherical domes were blown from flat film blanks (preforms) at 
elevated temperature. Primary variables explored in thermoforming 
process development included: temperature, time, pressure and radi- 
ant heating geometry. Contract activities also included: selection of 
preferred materials for thermoforming, investigation of techniques to 
form large preforms from commercially available materials, weather- 
ability testing, and a subcontract to Pennwalt Corporation to per- 
form thermoforming experiments on polyvinylidene fluoride 
(Kynar). Results are briefly described. (WHK) 


15291 (SAND—79-8073, pp 341-342) Plastic film performance 
improvement. Gillette, R.B. (Boeing Engineering and Construction 
Co., Seattle, WA). Nov 1979. 

__ In Department of Energy solar central receiver semiannual 
review. 

The objectives of this contract effort are to improve optical 
performance, reduce cost, and increase lifetime of coatings and films 
for heliostats. These objectives will be accomplished through the 
combined efforts of BEC and film/coating manufacturers. Goals 
established for the effort are: 92% specular transmittance of dome 
material; 93% specular reflectance of reflector material; less than 
1%/yr optical property degradation and less than 10%/yr mechani- 
cal property degradation. Preliminary results of transmittance mea- 
surements on candidate dome materials/coatings are shown in 
Figure 1. Kynar and an ultraviolet-stabilized, antireflection-coated 
polyester are the leading candidates from a transmittance standpoint. 
Preliminary results of reflective measurements on candidate reflector 
materials are shown. An overcoated/silvered polyester film prepared 
by Optical Coating Laboratory Inc. (OCLI) is the leading candidate 
at the present time with 94% reflectance. (WHK) 
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15292 (SAND—79-8073, pp 349-356) Plastic mirror module de- 
velopment for low cost heliostat potential. Koenig, A.A.; Hatman, J.J. 
(General Electric Co., Valley Forge, PA). Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The program to develop a plastic reinforced mirror module is 
described. The benefits that accrue from such a module include a 
50% or better mirror module weight reduction depending on how 
much stiffness is designed into the module. This weight reduction 
translates to other savings, including drive motor and foundations. It 
is anticipated that a 20% overall capital cost improvement can 
develop from this approach. The moldability of plastics offers dis- 
tinct cost advantages, especially applied to smaller scale central 
receiver systems. Various molding techniques exist today, dependi 4 
on the choice of plastic, to meet the high volume requirements wi 
significant cost savings. Toward the development of a plastic mirror 
module under this contract, a management plan is described to arrive 
at a judicious choice of plastic (reinforcement) and mass manufactur- 
ing technique which will meet the DOE cost goals. (WHK) 


15293 (SAND—79-8073, pp 357-362) Heliostat drive and protec- 
tion system com; its. Busche, K. (Progress Industries Inc., Hun- 
tington Beach, CA). Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

This project is concerned with three areas of heliostat compo- 
nent development: (1) an AZ-EL drive system for pedestal type 
heliostats based on the principle of using wire rope as one stage of 
the drive reduction; (2) a covering system for the reflective surface 
of a heliostat for purposes of surface protection, average reflectivity 
improvement and beam control; and (3) a reflective surface cleaning 
system which takes advantage of the cover mechanism components. 
The drive effort will result in test stand experimental drive equip- 
ment sized for a 50 square meter surface. This will be used to verify 
design calculations and for life tests of the cable. The cover effort 
will result in experimental hardware of actual size, but limited to 
covering only a portion of the baseline reflective surface. This will 
be used to verify the cover strength and movement design and test 
different wash/clean configurations. Progress is reported. (WHK) 


15294 (SAND—79-8073, pp 363-376) New ideas for heliostat 
reflector cleaning systems. Hansen, J.K. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

Results of investigation by Schumacher and Associates, Inc. 
(S and A) into various non-water cleaning concepts are presented. 
Water wash systems possess inherent disadvantages, among them the 
recovery of water and chemicals for environmental reasons and the 
cost of chemical solutions. The objective of this study is to develop 
an alternative to the conventional water wash system which would 
provide adequate cleaning at a cost equal to or less than convention- 
al systems. Specific design objectives are high speed waterless oper- 
ation with no mechanical contact with the mirror surface. Initial 
quantified goals are a $1/m*/year cleaning cost based upon studies 
conducted by Sandia and MDAC with a reflectance recovery after 
cleaning of 95% or greater. The status of the project is reported. 
(WHK) 


15295 (SAND—79-8073, pp 383-399) Feathering heliostats and 
drive system. Whiteford, C. (Sun Power Corp., Fairfield, CT). Nov 
1979. 


In Department of Energy solar central receiver semiannual 
review. 

The program objective is to conceive a number of cost 
effective folding or clam-shelling heliostats that would feather in 
high winds, protect the mirror surfaces, and reduce overall costs. 
Accomplishments and recommendations are presented. (WHK) 


15296 (SAND—79-8266) Comparison between results of th 
HELIOS and MIRVAL computer codes applied to central receiver 
solar-energy collection. Vittitoe, C.N.; Biggs, F.; Leary, P.L. (Sandia 
Labs., Albuquerque, NM (USA); Sandia Labs., Livermore, CA 
(USA)). Jan 1980. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

The Sandia computer codes HELIOS and MIRVAL were 
developed to predict the optical performance of reflecting solar 
concentrators and to model power collection by central-receiver 
solar-energy power plants. HELIOS is an analytic code, whereas 
MIRVAL uses Monte Carlo ray-tracing techniques. They have been 
used both internally and externally in many studies including evalua- 
tion of heliostat-receiver design, parameter studies and safety analy- 
ses. The objective of this study was to verify that HELIOS and 
MIRVAL give the same performance predictions. The sample prob- 
lem for comparison consists of a rectangular target and alt-azimuth 
heliostats deployed in a north field. The results indicate that 
HELIOS and MIRVAL closely agree on predictions of field per- 
formance and of power density on the target plane. 
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15297 (UCLA—12-1223) Ecological baseline studies at the site 
of the Barstow 10 MWe pilot solar thermal power system. Turner, 
F.B. (ed.). (California Univ., Los — (USA). Lab. of Nuclear 
Medicine and Radiation Biology). Nov 1979. Contract AMO03- 
76SF00012. 98p. Dep. NTIS, PC A05/MF AOI. 

Baseline ecological measurements and observations were 
made in 1978 and 1979 at the site of the Barstow pilot 10 MWe solar 
thermal power system. The station will be constructed on Southern 
California Edison's Coolwater property. The climate of the area is 
typical of the Mojave Desert, with high summer temperatures 
(monthly means of up to 31°C), and low rainfall (annual mean of 94 
mm). About 66% of the rain falls in winter and spring. About 75% 
of winds are from the west-southwest to northwest, and mean 
monthly wind velocities during spring and summer are around 15 to 
20 km hr~'. Surface soils of the site are sandy, but soils below 3 m 
are generally well graded sand with some silt and gravel. Some of 
the soils are highly saline, to an extent precluding plant growth. All 
soils are alkaline, with pH values as high as 9. Over 130 species of 

lants have been identified on the site, 18 of which are non-native. 
timated aggregate densities of annual plants range from around 
600 to almost 9000 m~?, depending on sampling locale. Aggregate 
densities of perennials (including herbaceous species) range from as 
low as 0.2 to 4.4 m~2. Creosotebush supports a varied assemblage of 
sap-feeding and defoliating insects, principally homopterans and 
orthopterans. Other shrubs are populated with hemipterans, mealy- 
bugs, thrips, phytophagous beetles and moth larvae. Common 
ground-dwelling species are ants, tenebrionid beetles, weevils, var- 
ious orthopterans, and predatory arachnids. Some 300 different kinds 
of arthropods were distinguished in samples from the site. The most 
commonly trapped rodents were kangaroo rats (Dipodomys mer- 
riami, D. deserti), pocket mice (Perognathus formosus) and ground 
squirrels (Spermophilus tereticaudus). Over 60 kinds of birds were 
observed around the site, many associated with evaporating ponds 
adjoining the Coolwater Generating Station. 


15298 (SERI/TP—31-248(Vol.2)(Pt.1), pp 83-119) 1 MW/sub 
th/ gas cooled solar receiver design. Gintz, J.; Bartlett, D.; Zentner, 
R. (Boeing Engineering and Construction Co., Seattle, WA). Oct 
1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

Since December, 1976, The Electric Power Research Insti- 
tute (EPRI) has contracted Boeing Engineering and Cosntruction 
Company (BEC) to examine the technical feasibility of a cavity type, 
high temperature gas cooled central receiver in a solar plant employ- 
ing a closed Brayton cycle power conversion system. The concept is 
attractive because: (1) studies have shown the central receiver 
system to be the most economical approach; (2) the Brayton gas 
cycle precludes the two-phase flow problems of water/steam Ran- 
kine cycles while promising the highest power conversion efficien- 
cies; and (3) the minimal cooling water requirements facilitate plant 
siting. The program was extended, in July 1976, to achieve the 
design, fabrication, and testing of a 1 MW/sub th/ Bench Model 
Solar Receiver (BMSR). The BMSR was designed to simulate the 
performance of a conceptual commercial plant receiver and to 
model closed cycle characteristics with an open cycle test system. 
The primary test objective is to evaluate thermal performance of the 
BMSR in the DOE Central Receiver Test Facility (CRTF). Design 
of the receiver and project status are described. (WHK) 


15299 (SERI/TP—31-248(Vol.2)(Pt.1), pp 187-220) Conceptual 
design of advanced central receiver power systems. Salemme, R.M. 
(General Electric Co., Schenectady, NY). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The General Electric Company is conducting a conceptual 
design study of an advanced solar central receiver power plant in 
which liquid sodium serves as the receiver coolant and heat transfer 
medium. The power plant design concept is based upon a steam 
cycle which receives thermal energy from a liquid sodium cooled 
receiver. Liquid sodium was selected as the receiver coolant and 
heat transfer medium because of its very favorable high-temperature 
heat transfer characteristics. The high heat transfer coefficients 
associated with the use of liquid sodium as the coolant compared to 
those that result when water/steam or a gas is used as the receiver 
coolant permit higher solar fluxes at the receiver surface. Conse- 
quently, the size of the receiver may be reduced which will decrease 
receiver thermal losses and capital cost. The use of liquid sodium as 
the heat transfer medium also permits the design of a more efficient 
reheat steam cycle. The design includes a liquid metal thermal 
storage subsystem which will permit operation of the plant for a 
period of three hours. (WHK) 


(SERI/TP—31-248(Vol.2)(Pt.1), pp 221-233) Advanced 
sodium cooled central receiver power plant. Springer, T. (Rockwell 
International, Canoga Park, CA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 
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The conceptual design of a 100 MWe Advanced Central 
Receiver System using liquid sodium as a heat transport medium has 
been completed by a team consisting of Rockwell International 
Energy Systems Group (prime contractor), McDonnell-Douglas, 
Stearns-Roger, The University of Houston, and Salt River Project. 
The purpose of this study was to determine the technical and 
economic advantages of this concept for commercial-scale power 
plants. The concept is similar to that being studied on the water/ 
steam programs, except that liquid sodium cools the receiver instead 
of water. The materials problems in this concept are associated with 
the containment of sodium at elevated temperatures (593°C 
(1100°F)) in the stainless steel receiver tubes and around the stainless 
steel or 2-1/4 Cr - 1 Mo sodium steam generator tubes. The concep- 
tual design is briefly described. (WHK) 


15301 (SERI/TP—31-248(Vol.2)(Pt.1), pp 235-265) Alternative 
central receiver power system using molten salt as the heat transfer 
and storage medium. Tracey, T. (Martin Marietta Corp., Denver, 
CO). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The conceptual design of a 300 MWe molten salt central 
receiver power system is described. The system has sufficient helios- 
tats and storage capacity to provide full load opeiation 24 hours per 
day at summer solstice. Nine heliostat fields with 7711 heliostats in 
each field focus to sun on four cavity receivers atop a 510 ft. tower. 
The heat storage system and steam turbine power system are de- 
scribed. (WHK) 


15302 (SERI/TP—31-248(Vol.2)(Pt.1), pp 267-275) Molten salt 
ee ity. DeVan, J.H. (Oak Ridge National Lab., TN). Oct 
1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

This summary is concerned with the chemical and physical 
properties of molten salt mixtures as they apply to the use of molten 
salts for thermal energy storage and transport in power generation 
systems. In current solar central receiver concepts, solar energy is 
concentrated and collected at a central tower and is transported as 
heat or kinetic energy to ground-based power generation equipment. 
To extend the power generating capability beyond diurnal hours, 
thermal energy is also stored during the day and fed back at night. 
Molten salts have application both as the heat transport medium 
conducting thermal energy from the receiver and also for thermal 
energy storage. 


15303 (SERI/TP—31-248(Vol.2)(Pt.1), pp 391-402) Materials 
considerations in the design of a sodium cooled central receiver solar 
thermal power plant. Whitlow, G.A. (Westinghouse Electric Corp., 
Madison, PA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

Materials considerations are reviewed for a sodium cooled, 
central receiver, solar therm! power plant. Available information is 
summarized and data needs identified in the areas of materials- 
coolant compatibility, thermal and mechanical fatigue resulting from 
thermal cycling, friction, wear and self-welding and ASME Boiler 
Code requirements. 


15304 (SERI/TP—31-248(Vol.2)(Pt.1), pp 403-413) External 
single pass to tt receiver. Friefeld, J.M. (Rockwell Interna- 
tional, Canoga Park, CA); Coleman, G.C. Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

This paper describes the external single pass to superheater 
receiver designed for use at the Barstow Pilot Plant (10 MWe Solar 
Thermal Power System). The receiver design is an integral part of 
the system designed and developed by a team headed by McDonnell 
Douglas Astronautics Company. 


15305 (SERI/TP—31-248(Vol.2)(Pt.1), pp 423-443) Central re- 
ceiver using natural circulation steam generation for high temperatur 
solar thermal conversion. Gorman, D.N. (Martin Marietta Corp., 
Denver, CO). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The design and operational characteristics of a cavity-type 
central receiver for a 10 MWe pilot plant are described. Drawings of 
the receiver are included. (WHK) 


15306 (SERI/TP—31-248(Vol.2)(Pt.1), pp 461-470) Water 
chemistry and high temperature thermal conversion with aqueous/ 
steam coolant. Lindsay, W.T. Jr. (Westinghouse Research and De- 
velopment Center, Pittsburgh, PA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 
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15307 (DOE/JPL/1060—30(Vol.1)) Annual technical report. 
Fiscal year 1979. Volume I: executive summary. (Jet Propulsion Lab., 
Pasadena, CA (USA)). 15 Jan 1980. Contract EX-76-A-29-1060. 44p. 
Dep. NTIS, PC A03/MF AO1. 

This report details accomplishments of the Point-Focusing 
Distributed Receiver Technology Project during Fiscal Year 1979. 
The objective of this Project is to produce thermal and electrical 
_— from the sun’s radiated energy by means of Point-Focusing 

istributed Receiver (PFDR) technology. A specific goal of this 
effort is to develop industrial —- and system designs which 
will enable power produced by PFDR technology to be economical- 
ly competitive with other energy sources. Present studies involve 
designs of modular units that collect and concentrate solar energy 
via highly reflective, parabolic-shaped dishes. The concentrated 
energy is then converted to heat in a working fluid, such as hot gas. 
In modules designed to produce heat for industrial applications, a 
flexible line conveys the heated fluid from the module to a heat 
transfer network. In modules designed to produce electricity, the 
fluid carries the heat directly to an engine in a power conversion unit 
located at the focus of the concentrator. The engine is mechanically 
linked to an electric generator. A Brayton-cycle engine is currently 
being developed as the most promising electrical energy converter 
to meet near-future needs. 


15308 (DOE/NASA/0062—79/1) 15 kWe (nominal) solar ther- 
mal electric power conversion concept definition study: steam Rankine 
reheat reciprocator system. Fuller, H.; Demler, R.; Poulin, E.; 
Dantowitz, P. (Foster-Miller Associates, Inc., Waltham, MA 
(USA)). Jun 1979. Contract EX-76-A-29-1060. 56p. (NASA-CR— 
159590). Dep. NTIS, PC A04/MF AO1. 

An evaluation was made of the potential of a steam Rankine 
reheat reciprocator engine to operate at high efficiency in a point- 
focusing distributed receiver solar thermal-electric power system. 
The scope of the study included the engine system and electric 
generator. Not included in the scope was the solar collector/mirror 
or the steam generator/receiver. A parametric analysis of steam 
conditions was completed leading to the selection of 973K (1292F)/ 
12.1 MPa (1750 psia) as the steam temperature/pressure for a con- 
— design. A conceptual design was completed for a two 
cylinder/opposed engine operating at 1800 rpm directly coupled to a 
commercially available induction (motor) generator. A unique part 
of the expander design is the use of carbon/graphite piston rings to 
eliminate the need for using oil as an upper cylinder lubricant. The 
evaluation included a system weight estimate of 230 kg (500 Ib) at 
the mirror focal point with the condenser mounted separately on the 

ound. The estimated cost of the overall system is $1932 or $90/kW 
or the maximum 26 kW output. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 15223, 15265, 15266, 15405 


15309 (DOE/CS/95311—1) Fresnel/photovoltaic concentrator 
application experiment for the Dallas-Fort Worth airport. Phase 1: 

design, final technical report, 1 June 1978-28 February 1979. 
O'Neill, M.J. (E-Systems, Inc., Dallas, TX (USA)). Mar 1979. Con- 
tract ET-78-C-04-5311. 104p. Dep. NTIS, PC A06/MF AO1. 

This Phase I Final Report summarizes the analytical, experi- 
mental, design, and specification efforts for the first nine months of 
the Dallas/Fort Worth Airport Fresnel/Photovoltaic Concentrator 
Application Experiment. The overall objective of the complete 
three-phase program is to develop and demonstrate a unique photo- 
voltaic concentrator total energy system which, when mass-pro- 
duced, will provide electrical and thermal energy at costs competi- 
tive with conventional energy sources. Toward this objective, the 
Phase I - System Design contract has been completed, resulting in a 
final system design, analytical definition of system performance and 
economics, and a successfully tested prototype collector which fully 
verified performance predictions. The proposed system will utilize 
245 m? of E-Systems linear Fresnel photovoltaic collectors to pro- 
vide 25 kW/sub e/ (AC) of power and 140 kW/sub t/ of heat to the 
Central Utility Facility of Dallas/Fort Worth Airport. The electric 
power will be used to meet a continuous lighting load, while the 
thermal energy will be used to preheat boiler feedwater. Peak system 
efficiencies will be 10.2% electric (insolation to net AC output) and 
56% thermal (insolation to net heat delivered). Annual efficiencies 
will be 8.4% electric and 49% thermal. Production system econom- 
ics are attractive in the near term: 7 cents/kWh electricity and $7/ 
MMBtu heat (1975 $) could be achieved by 1981 with limited 
— With higher production, these costs could be halved by 


15310 (SAND—79-8073, pp 87-95) Combined cycle central re- 
ceiver solar hybrid power system. Lam, E.Y.; Westsik, J.H. Nov 1979. 

_ In Department of Energy solar central receiver semiannual 
review. 
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The conceptual design of a commercial-scale solar-fossil 
hybrid power system for utility application is briefly described. The 
central receiver is used to preheat the compressor discharge air prior 
to admission into the combustor. (WHK) 


15311 (SAND—79-8073, pp 96-107) Solar central receiver 
hybrid power system sodium-cooled concept. Glasgow, L.E. Nov 
1979. 

In Department of Energy solar central receiver semiannual 
review. 

The possibilities and configurations of combining sodium- 
cooled central receivers with fossil-fired units for producing large- 
scale electrical power are discussed. (WHK 


15312 (SAND—79-8073, pp 108-118) Solar central receiver 
hybrid power plant conceptual design: molten salt receiver concept. 
Bolton, C.N. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

Martin Marietta is engaged in a study on solar central receiv- 
er hybrid power systems under a contract from DOE/SAN. The 
selected configuration utilizes a high temperature molten salt (60% 
NaNO; and 40% KNOs) as the heat transfer and thermal storage 
media. The hybrid plant consists of solar and nonsolar portions of 
the plant that operate in parallel. For the solar portion of the plant, 
molten salt is heated in cavity receivers and delivered to salt storage 
tanks. The hot salt is used to generate steam for the turbine in salt 
heat exchangers. For the nonsolar portion of the plant, molten salt is 
heated in a fossil-fired salt heater and delivered to the salt storage 
tanks. The large quantities of storage and associated heliostats result 
in large plant capacity factors (0.75) from the solar portion of the 

lant, minimize the busbar energy costs, permit nonsolar subsystems 
fe than the plant rating and minimize the amount of fossil fuel 
burned. This hybrid caulieneetion provides a plant for the utilities 
that has design and operational flexibility and is an economically 
viable power alternative to intermediate/baseload power systems 
using nuclear or fossil fuels. 


15313 (SAND—79-8073, pp 119-129) Solar/Hydro Integration 
Study. Hightower, S.J. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

The specific objectives of this study are to: (1) determine the 
technical and economic viability of solar powerplants integrated 
with the BUREC southwestern hydroelectric system, which in- 
cludes Hoover, Davis, and Parker Dams; and (2) provide a recom- 
mended initial solar powerplant site and implementation plan for a 
potential BUREC-funded feasibility study. Preliminary results are 
presented and discussed. (WHK) 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 14837 


15314 (AD-A—067510) A numerical model of the tropical 
marine layer for assessing the environmental impact of ocean 
thermal power plants. Clancy, R.M. (Science Applications, Inc., 
McLean, VA (USA). Ocean Science Div.). 31 Mar 1978. Contract 
N00173-77-C-0033. 100p. NTIS, PC A0S/MF AO1. 

A one-dimensional model of the tropical atmosphere consist- 
ing of conservation equations for heat, moisture, momentum and 
mass is constructed and used to investigate the effect of sea surface 
temperature perturbations on the local thermodynamic characteris- 
tics of the marine boundary layer in the summertime Western 
Atlantic trade wind regime. The height of the trade wind inversion 
and the thickness of the atmospheric mixed layer are found to be 
little affected by changes of sea surface temperature in the range that 
would be produced by Ocean Thermal Power Plants. The surface 
fluxes of long-wave radiation, short-wave radiation, and sensible 
heat are practically unaffected by these small changes in the sea 
surface temperature or by changes in the intensity of the cumulus 
convection. The surface latent heat flux (taken positive downward), 
however, varies linearly with the sea surface temperature and is 
strongly coupled to the intensity of the cumulus convection. If the 
maximum tolerable change in the surface evaporation rate is taken to 
be at -5%, the maximum allowable OTPP-generated sea surface 
temperature perturbation is about -0.2C. 


15315 (COO—4931-T11) OTEC support services. Quarterly 
technical progress report No. 3, 15 November 1978-14 February 1979. 
Walsh, J.P. (Value Engineering Co., Inc., Alexandria, VA (USA)). 
FB yd or Contract ET-78-C-02-4931. 17p. Dep. NTIS, PC A02/ 
AOl. 

System integration, system engineering, and management sup- 

rt services provided for the Ocean Thermal Energy Conversion 
— of the Ocean Systems Branch, Division of Central Solar 
Technology are described. The six tasks include (1) survey, analysis, 
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evaluation, and recommendation concerning program performance; 
(2) program technical monitoring; (3) development and implementa- 
tion of methodology to identify and evaluate program alternatives; 
(4) technical assessments; (5) OTEC system integration; and (6) 
environment and siting considerations. (WHK) 


15316 (DOE/ET/21001—T1) wy design of an osmotic- 
type salinity gradient energy converter. Phase I, design effort. (Ebasco 
Services, Inc., New York (USA)). 30 Apr 1979. Contract ACOS- 
79ET21001. 86p. Dep. NTIS, PC A05/MF AO1. 

The base case that was studied for this Phase I Interim Report 
is a 50 kWe design with 3.5% salt water (seawater) on one side and 
saturated salt water on the other side of the semi- le mem- 
brane. This case included a solar evaporation pond. The report 
includes system descriptions, system component descriptions, siting 
restrictions, environmental considerations, pretreatment, membrane 
characteristics, preliminary system capital costs, and recommenda- 
tions for further work. During the course of the study and investiga- 
tions, it was decided to extend the review to develop an additional 
basic flow sheet using brackish water instead of seawater with a 
solar pond. This option requires reduced flow rates and therefore 
can utilize smaller and less expensive components as compared to the 
seawater base case. Based on data for reverse osmosis water purifica- 
tion systems, the operating costs for pretreatment and labor would 
also be expected to be less for the brackish water system than for the 
seawater system. Finally, the use of brackish water systems greatly 
increases the potential number of sites available for a practical 
Osmo-Hydro Power System. 


15317 (LBL—8945) Ocean thermal energy conversion ecological 
data report from OSS Researcher in Gulf of Mexico, (GOTEC-01), 
July 12-23, 1977. Quinby-Hunt, M.S. (comp.). (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1979. Contract w- 
7405-ENG-48. 60p. Dep. NTIS, PC A04/MF AOI. 

Ecological measurements important for environmental assess- 
ment of the effect of an operating Ocean Thermal ve A Conver- 
sion plant were initiated in July 1977 at the proposed Gulf of Mexico 
site off the coasts of Louisiana, Mississippi, Alabama and Florida. 
The initial cruise of the OSS Researcher, in a joint effort with the 
Atlantic Oceanic and Meteorological Laboratories (AOML) of the 
National Oceanic and Atmospheric Administration (NOAA), and 
Lawrence Berkeley Laboratory (LBL) took place from 12 to 23 July 
1977. The measurements were taken at 15 oceanographic stations to 
a maximum depth of 1000 m. Water was analyzed for trace metals, 
nutrients and chlorophyll a and ATP. Physical data, salinity and 
dissolved oxygen measurements were supplied by NOAA-AOML. 
Two bioassays were carried out using indigenous phytoplankton to 
estimate the effect of deep water on the rates of CO, uptake of 
photic zone algae. The Deep Scattering Layer (DSL) was monitored 
at the site by a continuously recording 12 kHz depth sounder at the 
Mobile site. This report presents data collected during the cruise. 


15318 (PB—295784) Manned submersible reconnaissance survey. 
OTEC Seacoast Test Facility proposed pipeline route, Keahole Point, 
Hawaii. Noda, E.K. (Hawaii Univ., Honolulu (USA)). Mar 1979. 
16p. NTIS, PC A02/MF AO1. 

In 1977, a bathymetry survey conducted to accurately define 
the ocean bottom topography yielded optimistic data related to the 
design and construction of a cold-water intake pipeline for the 
Seacoast Test Facility. As a result, this visual reconnaissance 
Survey, using a submersibe, was performed in order to assess the 
micro-structure of the bottom bathymetry and to evaluate the char- 
acteristics of the bottom and sub-bottom materials as they would 
affect the design and construction of the cold-water intake pipeline. 
The results of this submersible survey indicated that, along the 
survey route, no severe bottom conditions existed that would pre- 
clude the design and ultimate construction of a cold-water intake 


pipeline. 


15319 (SAN—1570-1-T1) Ocean thermal energy conversion 
(OTEC) power system development utilizing advanced, high-perform- 
ance heat transfer techniques. Volume 1. Conceptual design report. 
(TRW Systems and Energy, Redondo Beach, CA (USA)). 12 May 
1978. Contract EG-77-C-03-1570. 265p. Dep. NTIS, PC A1l2/MF 
AOl. 

The objective of this project is the development of a prelimi- 
nary design for a full-sized, closed cycle, ammonia power system 
module for the 100 MWe OTEC Demonstration Plant. In turn, this 
Demonstration Plant is to demonstrate, by 1984, the operation and 
performance of an ocean thermal power plant having sufficiently 
advanced heat exchanger design to project economic viability for 
commercial utilization in the late 1980's and beyond. Included in this 
power system development are the preliminary designs for a proof- 
of-concept pilot plant and test article heat exchangers which are 
scaled in such a manner as to — a logically sequential, relative- 
ly low-cost development of the full-scale power system module. The 
conceptual designs are presented for the Demonstration Plant power 
module, the proof-of-concept pilot plant, and for a pair of test article 
heat exchangers. Costs associated with the design, development, 
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fabrication, checkout, delivery, installation, and operation are includ- 
ed. The accompanying design and producibility studies on the full- 
scale power pee ote module project the performance/economics for 
the commercial plant. This section of the report describes the _ 
size power ote module, and summarizes the design 
and associated costs for the Demonstration Plant module ee 
and projects costs for commercial plants in production. The oe 
resented is directed primarily toward the surface platform/ship 
ole refexence hull designated for use during conceptual design; 
however, other containment vessels were considered during the 
design effort so that the optimum power system would not be unduly 
influenced or restricted. (WHK) 


15320 Literature review of the saturation state of seawater with 
respect to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers. Morse, J.W.; De Kanel, J.; 
Craig, H.L. Jr. (Univ. of Miami, FL). Ocean Eng.; 6: No. 3, 297- 
315(1979). 

An investigation has been made of available data on the 
saturation state of seawater with respect to calcium carbonate and its 
possible significance for scale formation on Ocean Thermal Energy 
Conversion (OTEC) heat exchangers. Pertinent ocea phic data 
is lacking at or near potential OTEC sites for the canadien of the 
degree of saturation of seawater with respect to calcium carbonate. 
Consequently, only extrapolated saturation values can be used. 
These indicate that near surface seawater is probably supersaturated, 
with respect to the calcium carbonate phases calcite and aragonite, 
at all potential OTEC sites. The deep seawater that would be 
brought to the surface at the potential Atlantic Ocean sites is also 
likely to be supersaturated with respect to calcium carbonate. The 
deep seawater at the potential Pacific Ocean sites may be slightly 
undersaturated. The fact that OTEC heat exchangers will be operat- 
ing in seawater, which is supersaturated with respect to calcium 
carbonate, means that if nucleation of calcite or aragonite occurs on 
the heat exchanger surfaces, significant growth rates of calcium 
carbonate scale may be expected. The potential for calcium carbon- 
ate nucleation is highest at cathodic metal surface locations, which 
are produced as the result of aluminium corrosion in seawater. 
Consequently, corrosion and scale formation may be closely related. 
What the possible effects of biofouling may be on this process are 
not known. 


SOLAR RADIATION UTILIZATION 


REFER ALSO TO CITATION(S) 15080 


15321 (DSE—5216-T4) Data handbook for the National Solar 
Demonstration Program. Preliminary issue. Christensen, D.L. 
(Alabama Univ., Huntsville (USA). Kenneth E. Johnson Environ- 


mental and Energy Center). May 1979. Contract EM-78-S-01-5216. 
87p. . NTIS, A0S/MF AO1. 

is preliminary document provides information in a matrix 
format which lists technical and programmatic data concerning the 
various project sites selected for the National Solar Energy Demon- 
stration Program. It incorporates into one handbook the commercial, 
residential and other demonstration projects which are now a part of 
the national program. It can be used as a reference source for 
technical and research purposes on a state-by-state basis. 


15322 (INKA-Conf—78-226-001) Energy from other sources. 
von Zabeltitz, C. (Technische Univ. Hannover (Germany, F.R.). 
Inst. fuer Technik in Gartenbau und Landwirtschaft). 1978. 34p. (In 
German). (CONF-7811134—1). Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

From Lecture meeting on agriculture and energy; Muenchen, 
F.R. Germany (6 Nov 1978). 

After a survey of the possible non-fossil energy sources in the 
field of agriculture and horticulture and a list of the main fields of 
consumption, some examples are given for the use of non-fossil 
energy sources. Non-fossil energy sources are: solar energy, ambient 
heat, thermal energy from water, and wind energy. Consumers are: 
greenhouses, domestic buildings, animal shelters, and agricultural 
driers. These consumers can be supplied by a combination of energy 
sources, e.g. solar energy - heat pump. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 15084, 15223. 15430, 15432. 
15451, 15463, 15869, 15983, 15984, 15988, 15997, 15998, 15999, 16090 


15323 (BNL—27316) Optimization of solar assisted heat pump 
systems via a simple analytic approach. Andrews, J.W. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract EY-76-C-02-0016 
6p. (CONF-800101—17). Dep. NTIS, PC A02/MF AO1. 

From Systems simulation and economics analysis conference; 
San Diego, CA, USA (23 Jan 1980). 
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An analytic method for calculating the optimum operating 
temperature of the collector/storage subsystem in a solar assi 
heat pump is presented. A tradeoff exists between rising heat pump 
coefficient of performance and falling collector efficiency as this 
temperature is increased, resulting in an optimum temperature whose 
value increases with increasing efficiency of the auxiliary energy 
source. Electric resistance is shown to be a poor backup to such 
systems. A number of options for thermally coupling the system to 
the ground are analyzed and compared. 


15324 (CONF-790541—61) Modeling of transient performance 
of residential solar air conditioning systems. Blinn, J.C.; Mitchell, 
J.W.; Duffie, J.A. (Wisconsin Univ., Madison (USA). Solar Energy 
Lab.). 1979. Contract EY-76-S-02-2588. 5p. Dep. NTIS, PC A02/ 
MF AOl1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Portions of document are illegible. 

A model is described for the transient and steady performance 
of LiBr-H2O absorption coolers. The model uses a single lum 
capacitance, leading to start-up and shut-down time constants. 
model is used in TRNSYS simulations in Miami, Florida, and 
Charleston, SC. 


15325 (CONF-790541—62) Design method for parallel solar- 
heat pump systems. Anderson, J.V.; Mitchell, J.W.; Beckman, W.A. 
(Wisconsin Univ., Madison (USA). Solar Energy Lab.). 1979. Con- 
tract EY-76-S-02-2588. 2p. Dep. NTIS, PC A02/MF AOI1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Portions of document are illegible. 

A procedure has been developed to predict the thermal 
performance of a parallel solar-heat pump system for residential 
space and water heating. The performance of the solar system is 
calculated first using a method such as f-chart. The remaining 
portion of the load that is met by the heat pump is found from 
calculations based on the bin method for a heat pump only system. 
The procedure accounts for the interac.ion of the two systems to 
yield the performance of the combined system. The predicted results 
are compared to those from detailed simulations, and found to agree 
within 2 percent. 


15326 (CONF-790845—, pp 3-4) Wholeness in environmental 
design. Edrington, D. (Threshold, Eugene, OR). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Six architectural projects are used to illustrate the integration 
of many design principles, including passive solar techniques. The 
projects illustrate varieties of solutions in response to differences in 
clients’ needs, site conditions, climate, and budgets. (MHR) 


15327 (CONF-790845—, pp 5-8) Passively heated residence de- 
signed for the median Pacific Northwest market. Parry, H.L. (Battelle 
Pacific Northwest Labs., Richland, WA); Haroldsen, T.; Ziegenfuss, 
L. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The features of a Trombe wall-heated home designed to be 
salable in the Pacific Northwest market are described. The basis for 
design decisions and the resulting compromises is discussed. Experi- 
ences during construction, particularly regarding financing are relat- 
ed along with observed reaction of local real estate interests and the 
general public to the completed home. Cost data and comments on 
the liveability of the home, based on occupancy since September 
1978, are presented. 


15328 (CONF-790845—, pp 9-12) Design, construction and ini- 
tial operating experience with a passively solar heated townhouse. 
Mattock, C.; Bryenton, R.; Cooper, K. (Solar Applications and 
Research Ltd., Vancouver, British Columbia ). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

An eight unit cooperatively owned, passively solar heated 
townhouse is described. The building incorporates trombe walls, 
direct gain, and thermosyphon solar water heating systems. (MHR) 


15329 (CONF-790845—, pp 25-29) Solar way building: a com- 
mercial solar demonstration project which uses a phase change materi- 
al for thermal storage. Bliege, C.L. (HITEK, Inc., Sweet Home, 
OR). 1979 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

This is the first commercial solar demonstration project in the 
U.S. which uses a phase change material for solar heat storage. It is 
projected that the active air solar system will provide 66% of the 
combined annual space heating and water heating needs and 34% of 
the annual cooling needs of this 4000 square foot office building. The 
primary goal of this solar project is to demonstrate that solar energy 
is a viable source for space heating, water heating and space cooling 
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in Oregon’s Willamette Valley. The building is designed to be 
energy efficient to reduce the amount of energy needed to adequate- 
ly heat and cool it. 


15330 (CONF-790845—, pp 30-33) Experience with an inexpen- 
sive space heating device in the ic Northwest. Wilson, W.L. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A solar heating device consisting of glazing, collector, rock 
storage bin, air moving equipment, a differential thermostat, and a 
mechanism to bring air into the house has been in operation more 
than a year. The device was built against the south wall of an 
existing house. Monitoring data for one heating season is presented. 
The data on air entering the house, hours of operation and electrical 
consumption are reasonably accurate. Heat entering the house 
through the wall and heat lost to the outside were based on heat 
transfer factors, and the temperature of the rock may be less accu- 
rate. The greatest problem was due to the rapidly changing ee 
tures in the storage bin. A number of changes are contemplated 
before another heating season. These may include a change in 
gasiee. improvement of air baffles and the addition of reflectors. 

roblems of design and construction will be discussed. The econom- 
ics of solar s heating will be discussed. This will include 
amortization of capital investment including interest, electric con- 
sumption and a rough estimation of maintenance. 


15331 (CONF-790845—, pp 47-50) Review of the BES/TR team 
efforts to develop passive solar design guidelines for the state of 
Washingten. Emery, A.F.; Heerwagen, D.R.; Kippenhan, C.J.; 
Varey, G.B. (Univ. of Washington, Seattle). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (i0 
Aug 1979). 

A summary of work performed by members of the Built 
Environment Study/Teaching and Research team at the University 
of Washington is presented. The thermal performance of passively- 
controlled buildings for the State of Washington was examined. A 
thermal simulation computer program UWENSOL has been devel- 
oped to study issues of energy-efficiency, life-cycle costing, and 
occupant thermal comfort for such future buildings. Several case 
studies are noted which have been conducted to develop bases for 
writing building design guidelines. 


15332 (CONF-790845—, pp 61-64) Solar research and design: 
closing the gap. Cole, R.J. (Univ. of British Columbia, Vancouver). 
1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The problems of applying solar principles to the wider con- 
text of design are discussed in terms of the processes of research, 
design, building, and monitoring. 


15333 (CONF-790845—, pp 65-68) Design prediction of per- 
formance of passive solar home types in western Washington: analysis 
pom g a computer model. Straub, D. (Ecotope Group, Seattle, WA). 
1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A computer model, SUNCAT, and Seattle-Tacoma weather 
data are used to evaluate the potential contribution of direct solar 
heating for passive solar homes west of the Cascades. Interior 
temperatures on design days, auxiliary heating energy requirements, 
and solar heating fraction for direct gain and Trombe wall houses 
are examined. 


15334 (CONF-790845—, pp 113-116) Measured performance of 
a passive solar residence in Bozeman, Montana. Fowlkes, C.W. 
(Fowlkes Engineering, Bozeman, MT). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The thermal performance of a passive solar house is summa- 
rized. Hourly data taken over a three month period during one of 
the coldest winters on record showed that the solar system was 
providing 65% of the heating load. The average house temperature 
was 19°C and the average daily variation was 6.4°C. A low-cost 
data acquisition system utilizing a Radio Shack TRS-80 computer 
was developed for this project. 


15335 (CONF-790845—, pp 119-122) Solar remodel of a Seattle 
house. Lovelace, P.; Weinstein, J.M. (Energy Value, Inc., Seattle, 
WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

This presentation describes a solar remodel project now in 
progress at a typical mid-income Seattle house. Focus is on the 
design approach and experience, with attention to opportunities and 
constraints, and to the consequent choices, actions and lessons veing 
learned. For the designers and homeowners, the project has had two 
main objectives. Economic: on a limited budget, to institute cost- 
justified energy improvements which would represent attractive real 
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am investment. Philosophical: to demonstrate economic and tech- 
pe ppm of solar and conservation measures in a house 
of where people live and will be living even years from now 
}- oe Pacific Northwest: existing urban/suburban mid-income 
single-family housing. Stages now complete (July 1979) include basic 
energy analysis, design, wall insulation and wood-heating installa- 
tion. Remaining construction, scheduled for July-October 1979, in- 
cludes solar water heater and attached solarium for convective loop 
space heating. 


(CONF-790845—, pp 123-125) Three passive solar heat 
systems and energy conscious design for a community center in the 
city of Spokane, Washington. Young, D.N. (Environomic Design 
Architects/Planners, Spokane, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Three passive solar systems are part of an energy saving 
commitment in the West Central Area Community Center (Commu- 
nity Development funded), Spokane, Washington. It is 21,000 sf 
incorporating daycare, health, recreation and general service pro- 
grams for a neighborhood of 22,000. Construction cost was 
$1,270,000, and due for occupancy in August, 1980. Passive systems: 
new Trombe’ wall, retrofit Trombe’ with additional mass over 
existing CMU, and direct gain with beadwall insulation. Commen- 
tary concerning problems of design and bid documents is noted. The 
Balcombe model was used initially. Modified Teanet was used for 
final analyses in Trombe’ wall systems. Costs are: Trombe’ retrofit 
$18.21 psf of collector/storage, new Trombe’ $21.88 psf of collec- 
tor/storage, and direct gain $26.12 psf of collector. Twenty thermo- 
couples are installed in both Trombe’ systems for a monitor/record- 
ing station. 


15337 (CONF-790845—, pp 126-129) HUD passive design com- 
petition winners from the University of Oregon. Baker, M.S. (Univ. of 
Oregon, Eugene). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Last summer the US Dept. of Housing and Urban Develop- 
ment sponsored a design competition for passive solar houses. Archi- 
tects, professors, designers, and students were all eligible. All pro- 
posals had to be for houses that would be built, except conceptual 
projects for retro-fitting. Approximately 550 entries were received; 
design awards went to 170 of those entries. Students in the summer 
design class used the Design Competition as a project. Six of the 
students were fortunate enough to win design awards totaling 
$17,000. As well, local builders in Eugene and Salem, who were 
cooperating with the students, won a total of $21,000 in construction 
awards. 


15338 (CONF-790845—, pp 144-146) Synergistic effect of a 
solar-assisted heat pump system and swimming pool. Hayes, T.M. 
(Enercon Solar Design and Distribution, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The relative cost of some solar collectors and the storage cost 


problem are discussed. The system design and performance for the 
Willis Serr home with its swimming pool and home heating combi- 
nation are described. (MHR) 


15339 (CONF-790845—, pp 149-151) Clark County P.U.D. 
Solar Home Award Program. Williams, G.F.D. (Public Utility Dis- 
trict of Clark County, Vancouver, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The Clark County P.U.D., in cooperation with the Clark 
County Home Builders’ Association, is developing an award for 
homes designed to make use of passive solar energy. The award, a 
first among utilities in the Pacific Northwest, has generated consider- 
able interest among home builders, and also the Bonneville Power 
Administration. The P.U.D. standard for homes could result in an 
average solar heating contribution per home of up to 20 percent, and 
possibly more. Straight forward, cost effective standards which 
promote residential use of passive solar energy are the objective of 
the award. 


15340 (CONF-790845—, pp 152-154) Collector on every roof 
and a rock in every garage. Reynoldson, G.V. (Space/Time, Inc., 
Bellevue, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Solar heating is discussed from the point of view of a builder 
whose — has completed 72 custom and speculative homes in 
six years. The role of public opinion in the solar area and the need to 
market solar heating more effectively are discussed. (MHR) 


15341 (CONF-790845—, pp 165-167) Neighborhood Technology 
Program. Gorham, L. (Metrocenter YMCA, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
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An overview of the general pu and history of the 
program is given. The specific projects which incorporate solar are 
discussed, followed by a discussion of the legal, political, and social 
issues which the program is raising. (MHR) 


15342 (CONF-790845—, pp 208-211) Solar heat gain through 
windows at high latitudes. Aspnes, J.D.; Zarling, J.P. (Univ. of 
Alaska, Fairbanks ). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Monthly average sol-air temperatures and net heat gains have 
been calculated for double, triple, and quadruple pane windows 
having north, south, and east/west orientation at two locations in 
Alaska for daytime and all day periods. A thermal shutter system 
was then added to the window which was assumed to be open 
during daylight hours and closed at night. Using daytime sol-air 
temperatures, the heat loss or gain through the windows was calcu- 
lated and during the evening hours the heat loss through the thermal 
shutter was also determined. 


15343 (CONF-790845—, pp 216-218) Analysis of a thermosi- 
phon floor heating system. Corke, M.W. (Balance Associates, Seattle, 
WA); Bruvold, J. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The design and analysis of a thermosiphon floor heating 
system are documented. The air collector type, thermal storage 
system and air ducting are variable elements of the design checked 
for economy and efficiency. Hydronic heating coils in the slab 
provide auxiliary heating. The system operates in three possible 
modes through the use of a manual damper at floor level. In position 
one, hot air is directed into the space, causing cool air toward the 
rear of the space to return to the lower portion of the collector. This 
completes the thermosiphon circuit. In the second position the 
heated air is directed under the floor slab for heat storage and back 
to the lower portion of the collector, again completing the circuit. In 
aor oy three, excess hot air is ventilated to prevent summer over- 

eating. The advantage of this system over other passive — is the 
remote collection and distribution of heat. System installation is 
planned for fall of 1979 in a new residence in Shelton, Washington. 


15344 (CONF-790845—, pp 221-223) Analysis of the perform- 
ance and economics of a low cost retrofit solar heating system in north 
central Washington. Morrison, P.; Jeffries, A. (Alternative Energy 
Systems, Winthrop, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Two solar space heating systems were installed as retrofits on 
residences in Okanogan County, WA. These active systems use air 
collectors built from low cost materials. The project was funded 
with a grant from the National Center for Appropriate Technology. 
The systems were monitored during the winter heating season of 
1978 to 1979. Various system temperatures, house temperatures, 
ambient temperatures and solar radiation measurements were record- 
ed on strip chart recorders. An analysis of these data is presented 
and a computer analysis of long term performance is explained. The 
economic parameters of the retrofit are examined and payback times 
for a variety of cases are presented. 


15345 (CONF-790845—, pp 224-227) Operating results of eleven 
solar installations in northwest Oregon. Boleyn, D.R. (Portland Gen- 
eral Electric Co., OR). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
, In 1975 Portland General Electric Company began a solar 
monitoring and information and dissemination program for solar 
space and water heating applications throughout northwestern 
Oregon. Three space heating systems in the original PGE program 
have been monitored with extensive equipment since 1976. The 
second phase of the solar monitoring program involved four domes- 
tic water heating systems. These have been monitored since late 1976 
and early 1977. In 1978 PGE expanded its solar monitoring program 
to include five selected customer solar installations to be monitored 
each year for a three-year period. The results and comparisons of 
these Oregon projects reveal cost, performance, problems and suc- 
cesses of each system. The results display a wide variation of costs 
and reliability among systems. Performance on these systems has 
varied from 0 to 70 percent solar. 


15346 (CONF-790845—, pp 232-234) St. Paul Center, United 
Methodist Church: a solar heated sanctuary, Springfield, OR. Paz, A. 
Jr. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The solar system(s) used on the St. Paul Center, United 
Methodist Church is described. The emphasis is on the collector/ 
reflector geometry of the active air collectors used to supply a 
minimum of fifty percent of the building's space heating require- 
ments. The solar system is made up of passive and active compo- 
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nents with the active system having the most obvious impact on the 
building's ap ice and design. active system is a flat-plate 
collector/reflector system with air as the transfer media into a rock 
bin storage. The back-up heating is a by two (2) electric 
furnaces. Special energy demands of the building had a strong effect 
on the design and selection of the solar system sizing and necessary 
components. Landscaping of the site, building space arrangements 
and construction envelope details attempt to develop energy con- 
serving elements that assist in reducing the energy demands of the 
building. 

15347 (CONF-790845—, pp 235-236) Boise Cascade-INEL fac- 
tory-built solar home. Scofield, M.P. (Idaho National Engineering 
Lab., Idaho Falls); Lau, A.S.; Liebelt, K.H.; Shinn, N.R.; Schafer, 
T.L. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Two nearly identical manufactured solar houses were de- 
signed and built in Idaho. Boise Cascade Corporation and the Idaho 
National Engineering Laboratory cooperated on the project with 
DOE funding assistance. The solar system was designed to be 
eventually offered as an option on any new home manufactured by 
Boise Cascade. The active solar heating and cooling system uses 
simple air collectors, rock storage, and a heat exchanger to preheat 
hot water. Summer cooling is provided by blowing cool, night air 
through the rock bed and then circulating house air through the cool 
rocks as needed. Both houses are being monitored for two years to 
obtain dynamic heating and cooling system performance. The data 
will be used to modify computer models such as TRNSYS to obtain 
more accurate performance predictions. Initial predictions of per- 
formance and cost indicate that positive monthly savings will be 
achieved, when displacing fuel oil, natural gas and some electric 
utilities. 


15348 (CONF-790845—, pp 239-242) Community and site plan- 
ning for solar development. Bryenton, R.; Cooper, K.; Mattock, C. 
(Solar Applications and Research, Vancouver, British Columbia ). 
1979. 


From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The planning principles, planning guidelines, site design data, 
building component design data, component energy use and cost 
effectiveness, and capital energy are discussed for energy efficient 
housing for a solar development. (MHR) 


15349 (CONF-790845—, pp 243-245) St. Johns Development: 
proposed passive solar/conservation guidelines. Davidoff, S. (Kramer, 
Chin & Mayo, Inc., Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The City of Portland obtained an HUD grant for the acquisi- 
tion and site development of 98 acres of land and water on the 
northeast shore of the Willamette River in the St. Johns community 
in Portland. Development parcels of the site will be sold to develop- 
ers to build 630 mixed-density housing units, a mid-sized elderly 
housing complex, and a marina. We were hired to do preliminary 
studies, recommend developer's guidelines, and do a master site plan. 
This particular study’s purpose was to propose site specific energy 
conservation guidelines for both site and housing development, 
including passive solar space heating guidelines. The major method 
of information-gathering was a literature search and contacts with 
people in the northwest currently involved in reseach and policy 
making. The result is a report which includes three major sections: 
local climatology, site guidelines, and housing guidelines, including 
an economic feasibility analysis. Many of the proposed guidelines 
may be used as minimum requirements for the project. 


15350 (CONF-790845—, pp 246-247) Model energy code impact 
on building and solar communities. Awes, M.O.; Smith, D.J. (Brown 
Guillermo & Awes, Boise, ID). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The advantages and implications of the Model Energy Code 
for builders and designers are explored. A computer simulation 
method for determining heating loads is discussed. (MHR) 


15351 (CONF-790845—, pp 287-289) Conservation and solar 
economics in conventional house designs. McDonald, C. (Mathemat- 
ical Sciences Northwest, Inc., Bellevue, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Cost goals for economically competitive design strategies are 
established for conventional house design when cost-effeciive con- 
servation is practiced and life cycle costs are considered. Substantial 
conservation is economically justified. Using an innovative strategy 
for reducing infiltration and economic levels of insulation, annual 
energy bills can be reduced to $70 to $100 per year. At these levels 
of insulation a solar system must cost less than $2.20/sq ft of floor 
area and deliver useful heat at a cost of less than $7.20/10°/Btu. For 
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new conventional house designs (which represent most of the single 
family house construction), solar design strategies must be relatively 
inexpensive in order to compete with conservation. 


15352 (CONF-790845—, pp 295-298) Comparative solar eco- 
nomics: real cost comparison. Baylon, D. (Ecotope Group, Seattle, 
WA); O'Halloran, B. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The basis of solar economics is discussed in the context of 
four technologies. Passive/hybrid solar heating in new and remodel 
application, solar hot water heating, active solar heating, and anaero- 
bic digestion are compared on payback periods, rate of return, and 
the cost of energy generated/saved by these technologies. A life 
cycle analysis forms the basis of the comparison, which includes 
operating data as the basis for the life cycle assumptions. The capital 
costs, operation costs, and maintenance costs are considered, as well 
as fuel escalation and inflation. The output from this analysis is 
compared to the present and future marginal cost of energy pro- 
duced from conventional energy sources such as oil and electricity, 
and an evaluation of cost of the various energy production options 
including solar-based renewable technologies is included. 


15353 (CONF-790845—, pp 322-324) Training a CETA weather- 
ization crew for deployment of low-cost solar technology via the Suede 
Program. Eklund, K.; Brown, E. (Ecotope Group, Seattle, WA). 
1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A view was presented of the training program that Ecoto 
has undertaken in Salem, Oregon, as technical subcontractor to the 
Mid-Willamette Valley Community Action Agency. This program 
represents one of 10 Solar Utilization for Economic Development 
and Education (SUEDE) projects. The training program is designed 
to use seminars, demonstrations, and hands-on workshops to teach 
concepts and skills in energy transfer, heat loss analyses, residential 
energy conservation, solar water and space heating, materials, and 
application details. In addition trainees are learning communication 
and teaching skills to be able to explain and promote the technology 
they are learning. Training goals, course strategies, materials outline, 
and teaching methods will be discussed. Specific examples will be 
illustrated with slides. 


15354 (CONF-790845—, pp 331-335) Performance (thermal, ag- 
ricultural and aquacultural) of a passive solar greenhouse in western 
Washington. Straub, D.; Baylon, D.; Worthman, S. (Ecotope Group, 
Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The performance of a passive solar heated aquaculture green- 
house is evaluated. The efficiency of water tank storage and the 
effectiveness of a passive cooling stack are described. The mainte- 
nance of temperature difference between interior and ambient air 
temperatures are quantified. Aquacultural productivity is compared 
to growth rates reported elsewhere. The performance of an attached 
CO2-producing composting system is evaluated. 


15355 (CONF-790845—, pp 336-339) Greenhouse aquaculture. 
Head, W. (Amity Foundation, Eugene, OR). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A 350 square foot solar greenhouse has been built in Eugene, 
Oregon, to test two methods of growing fish in the water heat 
storage tanks. The fish are raised in two 1,700 gallon concrete tanks 
and the water is kept healthy by windmill aeration and biological 
filtration. One tank uses a trickling filter and the other an air-lift 
filter. From June 1978 to July 1979 the average monthly water 
temperature in the tanks ranged from a high of 84°F to a low of 
67°F. The average monthly greenhouse air temperature ranged from 
a high of 89°F to a low of 72°F. Mirror carp and two species of 
tilapia were raised. Each tank was harvested seven times for a total 
yield of 167 Ibs 9 oz. Twenty-five percent more pounds of fish have 
been harvested from the trickling filter tank than the air-lift tank. 


15356 (CONF-790845—, pp 340-342) Solar greenhouse produce 
marketing in the Pacific Northwest. Higgins, G. (PROJECT, Soap 
Lake, WA); Jeffries, A.; Morrison, P.; Coon, M. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A feasibility study has been completed on the potential for 
year round controlled environment agriculture in the Pacific North- 
west. The ability to achieve year round production while substantial- 
ly reducing heating costs may herald a new generation of green- 
houses to serve the Northwest Organic Food Market. The report 
finds that through innovative application of the greenhouse-as-solar- 
collector principal space heating costs can be brought to below $.25 
per sq. ft. A variety of vegetables could be grown in three distinct 
zones which terrace up a south facing slope. The lower zone, or cool 
crop house, will vent excess solar heat to the two hot houses above. 





MAY 31, 1980 


Low winter light conditions are augmented with High Pressure 
Sodium lights which increase productivity by 25% w le providing 
back-up space heating. The study includes the yt ir ofa growing 
vegetable market, a crop management plan geared to the unique 
facility, and solar-thermal design considerations for a facility pro- 
= totaling 14,500 sq. ft. A profit making enterprise is described 

eyed to a site on High Hill near Soap Lake, Washington. 


15357 (CONF-790845—, pp 377-381) Evaluation of a passive 
solar house using a thermal simulation program. Dussiot, E.P.; 
Emery, A.F.; Heerwagen, D.R.; Kippenhan, C.J.; Bonsteel, D.L. 
(Univ. of Washington, Seattle). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The thermal simulation program UWENSOL was used to 
compute the dynamic response of a passive-solar designed house 
located in the Seattle area during both summer and winter periods. 
Based upon the initial results, a series of modifications in the con- 
struction and operation were examined to determine their effect 
upon the house’s response and energy requirements. The reported 
results demonstrate the ease with which a computer simulation 
program can be used to explore alternatives in the design and use of 
structure. 


15358 (CONF-790845—, pp 382-384) Sol---assisted heat pump 
performance and computer simulation. Taussig, R.; Lockett, J.; Isak- 
son, J.; Storie, M.; Levy, B. (Mathematical Sciences Northwest, Inc., 
Bellevue, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Performance data for a ten month heating season taken from 
Seattle City Light Project Weathervane house is compared to simu- 
lation results from the TRNSYS computer program. The house uses 
solar energy from flat-plate collectors to boost the performance of a 
water-to-air heat pump, putting the excess heat in a water storage 
tank. The storage tank can also be heated by an off-peak immersion 
coil if the tank temperature drops too low. The results of the 
performance evaluation show that approximately 40% of the house 
heating requirements were provided by the solar heating system and 
that the computer program modeled the heating system qualitatively 
on an hourly basis and quantitatively over periods of a week or 
greater. 


15359 (CONF-790845—, pp 385-388) Passive Solar Simulation 
Program for a small microcomputer. Ellis, J.L. (Centralia Coll., WA). 
1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A program for simulating passive solar houses which was 
written for a small-microcomputer is described. This program was 
implemented on a Sorcerer personal computer with 16K bytes of 
memory and costing about $1200. It uses nodal analysis with up to 25 
nodes along with the implicit finite difference method to solve the 
thermal equations. The simulation strategies and the resulting com- 
putational algorithms used to describe the thermal properties of the 
building and the various solar inputs are discussed. The required 
inputs to the program and the output received are outlined. The 
results of a validation test of the thermal network which compares 
the results of a 17 node analysis with analytical results are given. The 
simulation of a LASL type test cell located in Butte, Montana, is 
presented as an example and to validate the solar part of the 
program. 


15360 (CONF-790845—, pp 389-392) Modelling passive solar 
buildings «vith a small computer system. Kingrey, W.M. (Gerard and 
Associates, Spokane, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Two computer programs, used to predict the thermal per- 
formance of passive solar heating systems, are presented. The pro- 
grams are interactive and allow the user to quickly and accurately 
evaluate different designs. SOLMONTH, based on the LASL Solar 
Load Ratio correlations, is used early in the design process to give 
the designer an idea of the solar fraction that can be expected. N- 
NODE is a finite difference model used in the final stages of the 
design process to fine tune a design by solving for the temperatures 
at different points in the building each hour. N-NODE is used by the 
designer of passive solar heating systems much like an x-ray machine 
is used by a doctor to examine a patient. Listings of the programs, 
which are written in Basic, are provided. Examples of the inputs and 
outputs are given and are used to verify the methods used. 


15361 (CONF-790845—, pp 396-397) Demystifying the comput- 
er: how to use a computer model as a passive solar design tool. Straub, 
D. (Ecotope Group, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Computer models of passive solar homes have matured so 
that they are now useful to persons wishing to design these houses. 
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This paper describes how to use a specific model, SUNCAT, and the 
cost associated with running this model. This introduction should be 
adequate to get the reader started on a model. 


(CONF-790845—, pp 413-416) Controlled experiments 
using passive solar techniques. Allen, R.B.; Goldsberry, G. (Washing- 
ton State Univ., Pullman). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
Project U.S.E.R. (Undergraduate Solar Energy Research) 
was designed to test the viability of the use of passive solar design 
rinciples in the cold and cloudy area of eastern Washington State. 
wo buildings were employed, one acting as a control, the other as a 
test space. Data show a range of savings of 30 to 50% in energy 
necessary to keep the passive heated building to the same tempera- 
ture as the control. Most all work was done by the under, — 
students of the Department of Architecture with the goals o 
strating to them the nature of the research process as well as 
producing usable data 


15363 (CONF-790845—, pp 428) Solar retrofit in Seattle. 
Evans, R. (Northern Sun, Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The system included an attached solar greenhouse, with 216 
sq ft of south facing glass, and 170 sq ft of roof mounted hydronic 
collectors. (MHR) 


15364 (CONF-790845—, pp 429) Solar grow. Foland, D. (Sur- 
face Nursery, Gresham, OR). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Solar greenhouse heating and plant production are discussed. 
The relationship between heat and plant production is described. 
Necessary conditions for softwood cuttings from cherry and maple 
trees are given. Heat sources for cutting beds are mentioned. (MHR) 


15365 (CONF-790845—(Suppl.), pp 13-18) Natural energy 
—_ b intuitive wisdom. Aitken, D.W. (Western SUN, Portland, 
). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The thesis is advanced that the source of passive solar design 
wisdom spans all human history and crosses all life forms, allowing 
us to find a spectacularly efficient basis for our current solar home 
design work in our human heritage from centuries ago and a 
common foundation for our design solutions in the efforts of doth 
human and nonhuman life. To the extent that evidence is appropriate 
to an inherently esoteric thesis, examples are given of remarkable 
natural energy design by ants, termites, bees, birds and Native 
Americans, with extrapolations to underscore parallels with contem- 
porary solar home designers. Human intelligence does not seem to 
be as great a factor as intuitive wisdom, by which human intuition 
and animal instinct merge indistinguishable. The contemporary solar 
architect is discussed in light of this analysis. 


15366 (CONF-790845—(Suppl.), pp 51-52) Estimating passive 
solar and economics. Wilson, T.; Kiphut, A.D. (Oregon 
Dept. of Energy, Salem). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The Oregon Department of Energy has written an interactive 
computer program (PASFRAC) which combines the Solar Load 
Ratio (SLR) method, the F-CHART 3 data base and utility heating 
load data. A separate subroutine has been developed to perform 
economic analyses. Both computer programs, and their parameters, 
are described below. 


15367 (CONF-791022—13) Resistance network design method 
for passive solar systems. Monsei, W.A.; Klein, S.A.; Beckman, 
W.A.; Utzinger, D.M. (Wisconsin Univ., Madison (USA). Solar 
Energy Lab.). 1979. Contract EY-76-S-02-2588. Sp. Dep. NTIS, PC 
A02/MF AOl. 

From 4. national passive solar energy conference; Kansas 
City, KS, USA (3 Oct 1979). 

A general, computationally simple design method has been 
developed to compute the monthly average fraction of the 
heating load supplied by either a thermal storage wall or a direct 
gain system. Existing design methods for these systems were devel- 
oped by curve-fitting the results of computer simulations for a set of 
specific reference systems. The method described is based on a more 
fundamental approach and, as a result, is less restrictive. The effects 
on system performance of parameters such as the number and type 
of glazings, the thickness and heat transfer properties of the thermal 
wall, and nighttime insulation can be accounted for. The results from 
this method agree to within approximately three per cent on an 
annual basis with hour-by-hour simulations. 


15368 (CONF-791105—2) Evaluation of reliability of operation- 
al solar-energy systems. Mavec, J.; Waite, E.; Wolosewicz, R. (Ar- 
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onne National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 
p. Dep. NTIS, PC A02/MF AO1. 
) oa 2. annual solar heating and cooling systems operational 
results conference; Colorado ye CO, USA (27 Nov 1979). 
A reliability study of two solar heating systems using air as 
the heat transfer medium is presented. Failure Modes and Effects 
Analysis is used to examine the controls of the systems for three 
operating modes. Principal components are identified for each mode, 
and a fault tree and reliability block diagram are constructed to 
structure the fault or failed sequence. Established failure rates are 
assigned to each component, and an exponential failure distribution 
is assumed. For components operating on demand at a given average 
frequency, the adjusted demand and normal operating failure rates 
are combined to reflect the total contribution. Representative oper- 
ational times and component frequencies are found for each operat- 
ing mode. A fault tree computer code is used to determine minimal 
outsets to the top event, remove redundant events, and perform 
necessary calculations. The computer code obtains results at each 
level (component, outset, and tree) using repairable and nonrepaira- 
ble models. 


15369 (CONF-800103—3) Application of reliability, maintaina- 
bility, and availability engineering to solar heating and cooling sys- 
tems. Chopra, P.S.; Wolosewicz, R.M. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC 
A02/MF AOI. . 

From Reliability and maintainability symposium; San Francis- 
co, CA, USA (22 Jan 1980). 

The reliability of solar hot-water and heating systems is 
compared with that of conventional systems using block diagrams, 
failure modes and effects analysis, and fault trees. Although stand- 
alone solar-energy systems are not as reliable as conventional sys- 
tems, the RMA of the combined solar and conventional system can 
be made comparable to currently available heating and hot-water 
systems. An availability matrix is presented that can be used to 
develop maintenance schedules that do not decrease the system’s 
availability. Field data presented on operating solar heating and 
cooling systems indicate that these systems experience four major 
generic problems: freezing, leakage, controls, and collectors. 


15370 (COO—4094-65) Phase II experiment test plan: solar pho- 
tovoltaic/thermal residential experiment. Sheldon, D.B. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 23 Jan 1980. 
Contract EY-76-C-02-4094. 27p. Dep. NTIS, PC A03/MF AOI1. 

The Solar Photovoltaic/Thermal Energy Project being car- 
ried out by the Massachusetts Institute of Technology Lincoln 
Laboratory under US Department of Energy funding requires a 
Phase II test plan for its Solar Energy Research Facility (SERF) 
located at the University of Texas at Arlington. This Phase II test 
plan is provided. The purpose of the research being conducted at the 
weer is reviewed, and references describing Phase I work are 
isted. 


15371 (COO—4154-4) Suncatcher Monitoring Project. Final 
report, September 1, 1977-December 31, 1978. Maeda, B.T.; Grant, 
P.W.; Anson, R.D. (Davis Alternative Technology Associates, CA 
(USA)). Aug 1979. Contract EG-77-G-04-4154. 69p. Dep. NTIS, PC 
A04/MF AOI. 

The Suncatcher Monitoring Project has to date accumulated 
a wide variety of data on the Nittler/Maeda Suncatcher house in 
Davis, California, designed by Living Systems. Highlights of the 
data indicate 70% solar heating during 1978 despite unusually ad- 
verse winter weather conditons and a 40% increase of solar energy 
in winter through clerestory glazing as compared to ordinary south 
glazing. The data acquisition system (DAS) only worked intermit- 
tently during 1978, but hourly data was gathered during several 
intervals and daily data was virtually continuous. As a back-up to 
this hourly gathering of data hand read data was taken daily from 
September 1977 to the present. This manually collected data has 
allowed a reliable estimate of the Suncatcher house’s performance. 
Summer data on Suncatcher window performance has been collect- 
ed for comparison purposes, but budget constraints have delayed 
completion of computer modeling of the Suncatcher performance. 
Comparison of the overall Suncatcher’s performance with the esti- 
mation models, SOLEST and LASL6, and simulation model, 
SOLSIM, appear accurate, although completion of the reflector 
enhancement algorithm remains desirable. 


15372 (COO—4577-9) Solar photovoltaic/thermal residential 
systems. Russell, M.C. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 28 Dec 1979. Contract EG-77-S-02-4577. 54p. 
Dep. NTIS, PC A04/MF AO1. 

The results of a conceptual design study using computer 
simulations to determine the physical and economic performance of 
combined photovoltaic/thermal collector heat-pump solar systems 
for a single-family residence are presented. Economic analyses are 

ased upon projected costs for a 1986 system installation. The results 
show that PV/T collector systems can be economically competitive 
for a cold climate residence, that systems employing on-site electri- 
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cal storage batteries are not economically competitive with utility- 
interactive systems, and that an ambient-air-source heat-pump system 
has a lower life-cycle cost than a solar-source heat-pump system. 


15373 (COO—4643-T3) Continuing regional solar energy infor- 
mation: Mini-Center activities and updating the SOLCOST program. 
Quarterly report, August-October 1979. Lantz, L.J.; Clifton, L.C. 
(Solar Environmental Engineering Co., Inc., Fort Collins, CO 
(USA)). Oct 1979. Contract EG-77-C-02-4643. 63p. Dep. NTIS, PC 
A04/MF AOl1. 

Includes Appendix A and B. 

Progress made during August, September, and October is 
reviewed for the following: interactive SOLCOST interface; energy 
conservation-solar system optimization; detailed duct sizing; data 
base; portable FORTRAN version; automatic collector parameter 
subroutine; the Solar Index; and operation of the SOLCOST Mini- 
Center. Appended are two sample SOLCOST air system analyses. A 
separate abstract was prepared for Solar Index Generation and 
Delivery: Program Plan. (MHR) 


15374 (DOE/CS—0127/2) Passive solar handbook. 
Volume two of two volumes: passive solar design analysis. Balcomb, 
J.D.; Barley, D.; McFarland, R.; Perry, J. Jr.; Wray, W.; Noll, S. 
(Los Alamos Scientific Lab., NM (USA)). Jan 1980. Contract W- 
7405-ENG-48. _~ Dep. NTIS, PC All/MF AOl. 

A manual for the design and performance evaluation and 
analysis of passive solar heating systems is presented. Two passive 
solar building types are analyzed: direct gain and thermal storage 
walls. Rules of thumb for the schematic design phase and simplified 
procedures for the design development phase are described. Analysis 
methods for the construction documents phase are given. The design 
procedure for fan-forced rock beds for hybrid systems is presented. 
Economic analysis methods for passive solar buildings are described. 
Tables of monthly average solar radiation, temperature, and degree- 
days for various locations in the US and southern Canada are 
included. (WHK) 


15375 (DOE/CS/4048—3) West Chester Work Center Solar 
Space Heating Demonstration Project. Interim test and evaluation 
report. (Bell Telephone Co. of Pennsylvania, Philadelphia (USA)). 
Jul 1979. Contract EY-76-C-02-4048. 44p. Dep. NTIS, PC A03/MF 
AOl. 

This document reports on the test and evaluation stage of a 
solar space heating demonstration project. It describes an integrated 
system providing solar energy space heating for a 9982 sq ft, newly 
built, one-story building. The building is located at 966 Matlack 
Street, West Goshen Township, Chester County, Pennsylvania. 
Functionally, the building consists of two sections: an office and a 
storeroom. The office section is heated by solar-assisted water-to-air 
heat pump units. The storeroom section is heated by an air-handling 
unit, containing a water-to-air coil. The system design was based on 
solar energy providing 62% of the heating load, with the balance to 
be supplied by a back-up electric boiler. The system includes 1900 
active (2112 gross) square feet of flat-plate solar collectors, and a 
6000 gallon above-ground indoor storage tank. Freeze protection is 
provided by a gravity drain-down scheme combined with nitrogen 
pressurization in a closed circuit. System operation during the 1977 
to 1978 heating season disclosed some major deficiencies in both the 
design and installation of the system, which caused the system to 
freeze and required it to be shut down for prolonged periods. 
Several major modifications and repairs were undergone during 1978 
and are described in detail. System operation during the 1978 to 1979 
heating season showed noticeable gradual improvement. 


15376 (DOE/CS/4048—4) West Chester Work Center Solar 
Space Heating Demonstration Project. Final technical progress report. 
(Bell Telephone Co. of Pennsylvania, Philadelphia (USA)). Aug 
1979. Contract EY-76-C-02-4048. 60p. Dep. NTIS, PC A04/MF 
AOl. 

An integrated system is described providing solar energy 
space heating for a 9982 sq ft, newly built, one-story building. 
Functionally, the building consists of two sections: an office and a 
storeroom. The office section is heated by solar-assisted water-to-air 
heat pump units. The storeroom section is heated by an air-handling 
unit, containing a water-to-air coil. The system design was based on 
solar energy providing 62% of the heating load, with the balance to 
be supplied by heat pump power and a back-up electric boiler. The 
system includes 1900 active (2112 gross) square feet of flat-plate 
solar collectors, and a 6000 gallon above-ground indoor storage 
tank. Freeze protection is provided by a gravity drain-down scheme 
combined with nitrogen pressurization in a closed circuit. 


15377 (DOE/CS/30277—T 1) Plan for the performance monitor- 
ing of solar systems installed by the SUIEDE program: NCAT/ 
SUEDE interaction. Hopkins, M. (National Center for Appropriate 
Technology, Butte, MT (USA)). Feb 1979. Contract FG01- 
79CS30277. 35p. Dep. NTIS, PC A03/MF AO1. 

The SUEDE Grantee solar system installation programs were 
reviewed to determine the type, number, and quality of Grantee- 
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installed solar systems available for monitoring consideration. An 
NCAT Performance Monitoring Plan is presented which identifies 
the service and technical assistance that NCAT will need to provide 
based on the Grantee review. (MHR) 


15378 (DOE/CS/34153—2) Cool pool development. Quarterly 
technical report No. 2, June-December 1979. Crowther, K. (Living 
Systems, Winters, CA (USA)). 5 Jan 1980. Contract EG-77-G-04- 
4153. 42p. Dep. NTIS, PC A03/MF AO1. 

The Cool Pool is a variation of the evaporating roof pond 
idea. The pool is isolated from the living space and the cooled pond 
water thermosiphons into the water columns located within the 
building. A computer model of the Cool Pool and the various heat 
and mass transfer mechanisms involved in the system are discussed. 
Theory will be compared to experimental data collected from a Cool 
Pool test building. 


15379 (DOE/NASA/CR—161355) Installation guidelines for 
Solar Heating System, single-family residence at New Castle, Pennsyl- 
vania. (Honeywell, Inc., Minneapolis, MN (USA). Energy Resources 
Center). Jan 1980. Contract EX-76-A-29-1037. 170p. Dep. NTIS, PC 
A08/MF AOl1. 

The Solar Heating System installer guidelines are provided 
for each subsystem and includes testing and filling the system. This 
single-family residential heating system is a solar-assisted, hydronic- 
to-warm-air system with solar-assisted domestic water heating. It is 
composed of the following major components: liquid cooled flat 
plate collectors; water storage tank; passive solar-fired domestic 
water preheater; electric hot water heater; heat pump with electric 
backup; solar hot water coil unit; tube-and-shell heat exchanger, 
three pumps, and associated pipes and valving in an energy transport 
module; control system; and air-cooled heat purge unit. Information 
is also provided on the operating procedures, controls, caution 
requirements, and routine and schedule maintenance. Information 
consists of written procedures, schematics, detail drawings, pictures 
and manufacturer's component data. 


15380 (DSE—5221-T1) Passive solar calculation methods. Final 
report. Cumali, Z.0.; Sezgen, A.O.; Sullivan, R. (CCB/CUMALI 
Associates, Oakland, CA (USA)). 15 Jun 1979. Contract EM-78-C- 
01-5221. 112p. Dep. NTIS, PC A06/MF AOI. 

An analytical treatment related to the generation of space 
specific weighting factors is presented using a recursion relationship 
which employs a heat balance of both the outside and inside surface. 
After which the multizone problem is discussed, the analysis of 
which is facilitated through the use of the calculated weighting 
factors. The use of frequency domain methods is detailed such that 
the amplitude ratio and phase shift characteristics for a sinusoidal 
excitation are derived for the thermal load resulting from radiation 
heat gain/loss and space air temperature fluctuations. The results of 
a parametric study related to variable floor properties, radiation 
distributions and space sizes are presented. The weighting factors 
generated for each perturbation were used to define the expected 
differences in space response characteristics. Additional studies made 
using methods avai'able for use in calculating thermal loads without 
the program peculiar aspects inherent in the first comparison. The 
Appendix, in addition to containing the tabulated results of the 
parametric study, also includes a specific discussion for each of the 
tasks outlined within the statement of work. 


15381 (HUD-PDR—455) Solar heating and cooling demonstra- 
tion program: a descriptive summary of HUD Cycle 4 and 4A Solar 
Residential projects. (Department of Housing and Urban Develop- 
ment, Washington, DC (USA). Office of Policy Development and 
Research). Jul 1979. Contract EX-76-A-29-1020. 167p. Dep. NTIS, 
PC A08/MF AOl. 

In two separate awards announced on March 29, 1978 and 
September 28, 1978, the US Department of Housing and Urban 
Development has awarded nearly $8.5 million in grants for the 
purchase and installation of solar energy equipment in 6,851 resi- 
dences. This cycle is fourth in a series of five cycles of residential 
demonstration projects with solar heating and cooling systems spon- 
sored by HUD in a national effort to demonstrate widespread use of 
solar energy. Cycle Four has two parts: 525 applications were 
received for the first part of the HUD Cycle 4 Solar Residential 
Demonstration Projects in November 1978; 455 applications (solicit- 
ed by HUD in May, 1978) were received for the second part, 
designated 4A of the HUD Cycle 4. From both parts of the cycle, a 
total of 239 single- and 6,612 multi-family units were selected to 
receive grant awards. This publication is designed to provide the 
public with a general look at the selected projects. Each project 
summary identifies the grantee and the location and size of the 
project, supplies a rendering of the unit, and describes the solar 
energy system. 


15362 (ISM—227) Passive design tutorial. Hodges, L. (Ames 
Lab., IA (USA)). 1979. Contract W-7405-ENG-82. 17p. (CONF- 
7906147—1). Dep. NTIS, PC A02/MF AO1. 
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From 1. annual Iowa solar operational results conference; 
Cedar Rapids, IA, USA ae Jun 1979). 

The five types of passive solar heating systems are discussed: 
direct gain, thermal storage wall, sunspace (greenhouse), roof pond, 
and thermosyphon. Meteorological information and computational 
methods to enable a designer to estimate “ag thermal performance of 
a passive system in Iowa are given. (WHK 


15383 (LA—8090-PR) Solar energy research at LASL. Progress 
report, April 1, 1978-March 31, 1979. Reisfeld, S.R.; Neeper, D.A. 
(Los Alamos Scientific Lab., NM (USA)). Feb 1980. Contract W- 
7405-ENG-36. 103p. Dep. NTIS, PC A06/MF AOI. 

The work of Q-11, the Solar Energy Group of the Los 
Alamos Scientific Laboratory, is documented. The group provides 
technical pg to the Department of Energy, the Office of Con- 
servation Solar Applications, and the Research and Develop- 
ment Branch for Heating and Cooling. In addition, Q-11 performs 
research on solar collectors and carries out systems studies on both 
passive and active systems. Significant accomplishments have oc- 
curred in the area of theoretical modeling and computer simulation 
of passive solar heated buildings. 


15384 (LBL—10360) Predicting the time response of a building 
under heat input conditions for active solar heating systems. Warren, 
M.L.; Sakkal, A.F.; Schiller, S.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jan 1980. Contract W-7405-ENG-48. 19p. 
(CONF-800101—12). Dep. NTIS, PC A02/MF AO!1. 

From Systems simulation and economics analysis conference; 
San Diego, CA, USA (23 Jan 1980). 

A dynamic model has been developed to determine the re- 
sponse of a residential building to changes in heat input, and to 
predict room and air temperature changes. The model has been 
developed to simulate the response of a typical building for possible 
use with the LBL test facility that evaluates control strategies for 
active solar systems. The model must properly predict the rapid rise 
in room temperature resulting from addition of heat with a fan coil, 
must give the correct average building load, and must require only 
limited computational capabilities. The building is modeled as a three 
node capacitance-resistance network which can be solved to deter- 
mine the room air temperature, interior wall temperature, and build- 
ing-shell wall temperature as a function of time in response to heat 
input. Capacitance terms represent the thermal masses of the air 
within the structure, the interior walls, and the interior surface of the 
outer building shell. Resistance terms represent the resistance to the 
heat transfer from the interior and exterior walls to the room air, 
from the exterior wall to the outside, and from the room air to the 
outside by transmittance through windows and by infiltration. The 
heat input is provided directly to the air (as, for example, when a 
heating fan coil is turned on). The time dependent equations are 
solved using Laplace transforms to determine the building response 
to a step increase in heat input power. The dynamic response of the 
building's temperatures can be characterized in terms of the building 
heat loss coefficient, UA, and three exponential decay terms with 
appropriate time constants and weights. 


15385 (MSNW—78-3035(Vol.2)) Analysis and simulation of per- 
formance data for residential solar heating and heat pump system in 
Seattle, Washington. Final report, Volume IT. Taussig, R.; Lockett, J.; 
Storie, M.; Isakson, J.; Levy, B. (Mathematical Sciences Northwest, 
Inc., Bellevue, WA (USA)). 15 Jun 1978. Contract EG-77-C-02- 
4229. 328p. Dep. NTIS, PC A15/MF AOI. 

In order to investigate the effect of the regional differences in 
solar energy availability on residential solar heating systems, a study 
was conducted to analyze the performance of a solar heated house in 
the Pacific Cascades and to validate a solar heating and heat pump 
computer pry program for this region. The house, called the 
Seattle City Light Project Weathervane house, uses solar ener, y 
from roof-top flat plate collectors to boost the performance o 
water-to-air heat pump. If the temperature of the water storage tank 
drops too low, then auxiliary heating is provided by an off-peak 
immersion heater. Performance data for the ten month heating 
season was collected from Seattle City Light, and put into the form 
of a comprehensive baseline data document. The University of 
Wisconsin TRNSYS solar heating computer simulation program was 
used to model the performance of the house. The computer results 
were compared to the actual performance data in order to help 
validate TRNSYS with regional solar heating data. The computer 
results were also used to help in understanding the behavior of the 
Seattle City Light Project Weathervane house heating system. 
Actual solar heating system performance demonstrates that approxi- 
mately 40% of the total house heating requirements were provided 
1d the solar heating system. The Solar Baseline Data are presented 

ere. 


15386 (N—79-21617) Results of heating mode performance tests 
of a solar-assisted heat pump. Final report. Jones, C.B.; Smetana, F.O. 
(North Carolina Science and Technology Research Center, Re- 
search Triangle Park (USA)). Apr 1979. Contract NAS1-14208. 83p. 
NTIS, PC A0S/MF AOl1. 
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The performance of a heat pump, utilizing 8.16 square meters 
of low-cost solar collectors as the evaporator in a Freon-114 refrig- 
eration cycle, was determined under actual insolation conditions 
during the summer and fall of 1976. C.O.P.’s (coefficient of perform- 
ance) greater than 3 were obtained with condensing temperatures 
around 78 C and evaporating temperatures around 27 C. Ambient 
temperatures were about 3 C above evaporating temperatures. Simi- 
lar performance levels were obtained at other insolation and tem- 
perature conditions. Experience with the system has identified some 
component and system changes which should increase the obtainable 
C.O.P. to about 4.0. These are described along with the system's 
design rationale. The accumulated data are presented as an appendix. 


15387 (PB—297582) Residential Solar Data Center data re- 
sources and reports. Christopher, P.M.; Krzewick, J.E. (National 
Bureau of Standards, Washington, DC (USA). Center for Building 
Technology). Jun 1979. 69p. NTIS, PC A04/MF AO1. 

The Residential Solar Data Center (SDC) is responsible for 
the establishment and operation of a computerized data base contain- 
ing non-instrumented residential data collected from the DOE/HUD 
Solar Heating and Cooling Demonstration Program. This document 
includes a summary of the history and background of the SDC and 
its role in the Demonstration Program, a list of the computer reports 
which are available and sample pages of representative reports, a 
description of the data files which comprise the solar data base, a 
description of the interactive access to the solar data base, a set of 
figures showing the amount of data on the computer, and a list of 
other Solar Data Center publications. 


15388 (SAN—1083-79/1) Santa Clara, California, Community 
Center commercial solar demonstration. Progress report: six months 
data acquisition and analysis of cooling performance. Niemeyer, W.; 
Ayraud, S.; Hemsch, M.; Brown, F. (Santa Clara Univ., CA (USA). 
Dept. of Mechanical Engineering). Mar 1979. Contract EY-76-C-03- 
1083. 188p. Dep. NTIS, PC A09/MF AO1. 

The Santa Clara Community Center is a 27,000 sq. ft one- 
story building set in a Mediterranean climate. The summer 
cooling load for the building is estimated to be 5.9 x 10° Btu/day and 
is roughly twice the estimated peak winter heating load The solar- 
driven hydronic system includes 7085 sq. ft of double-glazed flat 
plate collectors with a selective coating, two 25-ton ARKLA ab- 
sorption chillers, a 50,000 gallon stratified cold storage tank and a 
10,000 gallon hot storage tank. A gas-fired boiler is used for backup. 
A minicomputer controlled data acquisition system has been provid- 
ing operational data including detailed energy balances since April 
1977. Detailed results for the period of April 1977 to September 1978 
are presented. The solar heating and cooling system has performed 
successfully and dependably during its first two years of operation. 
Solar collector and absorption chiller performance is lower than 
expected. System performance during the summer seasons is about 
the same as predicted giving a solar fraction of load of 0.65. 
Performance during the winter season is much lower than predicted 
with a solar fraction of load of 0.40 compared to a predicted value of 
0.80. Fossil fuel energy consumption of the system is greater than the 
estimated consumption of the original non-solar design during some 
months of the summer season. On an annual basis there is a net 
savings of fossil energy of about 8 percent. 


15389 (SERI/PR—401-530) Vocational training programs. 
Annual report, 1 October 1978-30 September 1979. O'Connor, K. 
(Solar Energy Research Inst., Golden, CO (USA)). Feb 1980. Con- 
tract EG-77-C-01-4042. 12p. Dep. NTIS, PC A02/MF AOI. 

The following are presented for this project: scope and pur- 
pose, objectives, summary and chronology of accomplishments, and 
a table of the distribution of technical training programs in the 
United States. Included in an appendix is a summary of a Solar 
Energy Task Force meeting. (MHR) 


15390 (SERI/RR—334-550) Design for a gas chromatograph for 
characterizing desiccant material. Pitts, R.; Czanderna, A. (Solar 
Energy Research Inst., Golden, CO (USA)). Feb 1980. Contract 
EG-77-C-01-4042. 37p. Dep. NTIS, PC A03/MF AOI1. 

To characterize solar desiccant cooling materials, a gas chro- 
matograph has been designed. The chromatograph can record break- 
through curves and equilibrium data under widely varying condi- 
tions so that the rates and heats of sorption may be determined. This 
information may then be used in analyzing models for the construc- 
tion of desiccant cooling systems which use solar heating for the 
drying cycle. The effects of desiccant geometry upon bed packing 
are minimal. However, the effects of desiccant geometry upon the 
pressure differertial across the bed and upon the rate controlling 
processes may be strong, and these must be investigated thoroughly. 
Ranges for flow rates and for control of the physical parameters 
have been selected to encompass those that may be encountered in 
practical systems. A list of equipment and materials of construction 
is presented together with a brief description of the operation of the 
equipment. 
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15391 (SERI/SP—35-232R) Analysis methods for solar beating 
and passive and active 2nd edition. 

(Solar Energy Research Inst., Golden, CO (USA)). Jan 1980. Con- 
tract EG-77-C-01-4042. 19p. Dep. NTIS, PC A02/MF AOl1. 

Brief descriptions of analysis methods and design tools which 
are valuable in performing parametric studies of candidate designs 
are presented in this brochure. The methods included range from 
rules-of-thumb for builders to the simulation packages used by 
researchers. (MHR) 


15392 (SERI/TP—351-568) Real-world validation of SHAC 
models. Morrison, L. (Solar Energy Research Inst., Golden, CO 
(USA)). Jan 1970. Contract EG-77-C-01-4042. 6p. Dep. NTIS, PC 
A02/MF AO1. 

A statistical approach is proposed to validation of SHAC 
models. It includes a definition of validation, an explanation of its 
purposes, and a description of the statistical aspects of experimental 
design. It proposes a study to validate design codes with statistical 
samples of real-world systems. Also included is a summary of 
present SHAC validation methodologies and studies as well as 
recommendations for future activity. 


15393 (SERI/TP—355-570) Analysis of community solar sys- 
tems for combined space and domestic hot water heating using annual 
cycle thermal energy storage. Hooper, F.C.; McClenahan, J.D.; 
Cook, J.D.; Baylin, F.; Monte, R.; Silman, S. (Solar Energy Re- 
search Inst., Golden, co (USA)). Jan 1980. Contract EG-77-C-01- 

4042. 9p. (CONF-800101—20). Dep. NTIS, PC A02/MF AO1. 

From Systems simulation and economics analysis conference; 
San Diego, CA, USA (23 Jan 1980). 

A simplified design procedure is examined for estimating the 
storage capacity and collector area for annual-cycle-storage, com- 
munity solar heating systems in which 100% of the annual space 
heating energy demand is provided from the solar source for the 
typical meteorological year. Hourly computer simulations of the 
performance of these systems were carried out for 10 cities in the 
United States for 3 different building types and 4 community sizes. 
These permitted the use of design values for evaluation of a more 
simplified system sizing method. Results of this study show a strong 
correlation between annual collector efficiency and two major, 
location-specific, annual weather parameters: the mean air tempera- 
ture during daylignt hours and the total global insolation on the 
collector surface. Storage capacity correlates well with the net 
winter load, which is a measure of the seasonal variation in the total 
load, a correlation which appears to be independent of collector 
type. 


15394 (SIB-R—53-1979) Solar heat as a complement in an oil- 
fired hot water central. Pilot study: 53 terrace houses in Gothenburg, 
Sweden. Burensten, R.; Gunnarsson, I.; Kasza, A.; Norrfors, M. 
(Statens Inst. foer Byggnadsforskning, Stockholm (Sweden)). 1979. 
59p. (In Swedish). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

A project is presented where a hot water central is equipped 
with solar collectors in order to end the inefficient use of the oil 
furnaces during the warm season. The warm water from the collec- 
tors is used as a heat source for an electric heat pump, which will 
make it possible to renounce from oilheating half of the year. 400 m? 
of collectors should feed a storage tank of 40 m*. It is estimated that 
44 percent of the energy would be produced by the new system. The 
economy of the project is discussed. 


15395 (SIB-R—80-1979) Solar collector- heat pump system with 
energy storage in a ground water reservoir: study for a school in 
Boraas, Sweden. Abrahamsson, T. (Statens Inst. foer Byggnads- 
forskning, Stockholm (Sweden)). 1979. 32p. (In Swedish). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

An energy conserving system is studied in connection with 
the construction of a hospital school in Boraas, Sweden. A 400 m? 
solar collector and a heat store of 10,000 m* stone and ground water 
should feed an electric heatpump of 200 kW. The energy savings 
should amount to 250 MWh/year. The investment costs are however 
much too high to make the project economically feasible. 


15396 (SIB-R—92-1979) Solar air heating in small houses. Pilot 

project Esloev. Wennstroem, I. (Statens Inst. foer Byggnadsforskn- 
ing, Stockholm (Sweden)). 1979. 89p. (In Swedish). Dep. NTIS (US 
Sales Only), PC AOS/MF AO1. 

A small house was built to test a system with airborne solar 
pres The entire roof was designed to function as a simple 
aircooled solar collector. A fan transported the heated air to a heat 
accumulator of sand under the house. Extensive measurements were 
performed on heat transmissions. 


15397 (SOLAR/0903—79/70) Reliability and maintainability 
evaluation of solar control systems. Waite, E.; Patterson, D.; Prucha, 
L.; Le tt H.; Wolosewicz, R.; Chopra, P.S. (Argonne National 
(USA)). Mar 1979. ‘Contract W-31-109-ENG-38. 48p. 
(ANL/SDS-TM 78. 5). Dep. NTIS, PC A03/MF AO1. 
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Control system problems affected the performance or re- 
duced the effectiveness of 25 percent of the 47 DOE-sponsored solar 
heating and cooling sites that were reviewed. The reliability field 
information presented indicates that most of the control system 
problems that have been encountered so far have been 
related. The second major reason some of the DOE-sponsored solar- 
energy systems experienced operating difficulties was improper 
sensor calibration, location, and installation. Defective components 
caused some operating problems, but the incidence of these problems 
was approximately one-third that of the design-related problems. 
After an introductory look at control systems and terminology, 
control problems are presented in detail. Since the major control 
problem is design-related, a Failure Modes and Effects — 
(FME) on two existing systems is presented. While the 
cannot be used to improve the design of these operational systems, 
the results can be used to critique the system and to indicate where 
improvements can be made in future systems. Guidelines for design, 
sensor calibration, location, and installation are presented. In an 

ix, the characteristics of various sensors that are applicable to 
solar-energy installations are presented. 


15398 (SOLAR/0904—79/70) Influence fo solar fluid properties 
as es performance based on nominal and measured values. 

; Singh, H.; Chopra, P.S. (Ar 7 National Lab., eIL 
(USA). Ms May 1979. Contract W-31-109-ENG-38. 37p. (ANL/SDP- 
TM—79-6). Dep. NTIS, PC A03/MF AO1. 

Frequentiy, the fluids that are actually used in solar ener rey 
systems are not of the same concentration as those specified in 
oa . When fluid concentrations vary, the quality of thermal 

ormance varies as well. This report is a preliminary assessment 
of the effect on thermal performance of variations in the characteris- 
tics of solar fluids. Inhibited ethylene and propylene glycol/water 
antifreeze solutions were collected from seven instrumented sites 
when these sites became operational. The specific heat and density of 
these fluids were measured at three temperatures. The daily thermal 
performance of each site for the month of November 1978 was 
caeciaied using design and measured values. Deviations of up to 20 
percent were observed in antifreeze concentrations, resulting in 
deviations in thermal performance and collector array efficiency of 
up to 8 percent. 


15399 (SOLAR/0905—79/70) Prediction of calcium carbonate 
scaling from water in solar energy Singh, I.; Cheng, C.F.; 
Chopra, P.S. (Argonne National Lab., IL (USA)). Aug 1979. Con- 
tract W-31-109-ENG-38. 75p. (ANL/SDP-TM—79-7). Dep. NTIS, 
PC A04/MF AO1. 

Water samples collected from subsystems at five Solar Heat- 
ing and Cooling (SHAC) demonstration sites were assessed for 
‘chemical scaling deposition. Collector surfaces are the most likely 
area for scale formation, and the deposits are most likely to be 
calcium carbonate. Solar designers and operators can now employ a 
two-step approach to determine whether water-treatment is required 
to prevent calcium carbonate scaling on heat-transfer surfaces. The 
mechanisms of scale formation in solar energy systems are reviewed. 


15400 Solar energy operated system and method. Frissora, J.R. 
(to Owens-Illinois, Inc.). US Patent 4,180,209. 25 Dec 1979. Filed 
date 28 Sep 1977. 16p. 

There is disclosed a solar energy operated system and method 
in which a quantity of liquid media is placed in solar collectors and 
heated to a preselected temperature therein. Upon reaching this 
temperature, the liquid is transferred to a first storage vessel. The 
liquid is replaced in the collectors from a separate second storage 
vessel. The hot liquid is drawn from the first vessel and circulated to 
a heat exchanger of a heat operated device, such as an absorption 
refrigeration device or a space heating device, and heat is exchanged 
thereby to operate such device. The liquid is returned from the heat 
exchanger of the device to the second storage vessel so as not to 
thermally contaminate the higher temperature liquid processed by 
the solar collectors. This is termed a batching method of operating 
the solar energy collectors in the system. The system maintains a 
supply of useful high quality thermal energy in the liquid media at a 
constant selected temperature to meet operating conditions of the 
heat operated device in which it is to be used. Also the system 
provides for auxiliary heating of the liquid to supplement solar 
energy when the latter is not readily available or insuth cient to meet 
the demand of the load. Domestic hot water is obtained by circula- 
tion of water through heat exchange means in the second vessel. The 
functions of the system are maintained by an electronic programma- 
ble controller to carry out the transfer of liquid in the system 
according to selected data and conditions. 20 claims. 


15401 (SERI/TP—31-248(Vol.2)(Pt.1), pp 591-620) Preliminary 
materials assessment in solar demonstration systems. Cheng, C.F. 
(Argonne National Lab., IL). Oct 1979. 
From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 
ta on materials performance in solar heating and cooling 
demonstration systems from the published literature and from limited 
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service experience are reviewed. A preliminary list of materials 
recommended for use in collector and transport systems is included. 
15402 Se ag a ag pea ng Mg tg 
Nelson, E.B.; Eilers, L.H.; Moran, L.K.; Spangle, L. Ry 
B.E. (Dow Chemical, Tulsa, OK). pp 489-492 vet Expanding the 

frontier. Davis, CA; Geothermal Resources Council 
mange 


Geothermal Resources Council annual meeting; Reno, 
NV, USA thine Sep wf 


Cementing of geothermal wells is of special interest due to the 
associated temperatures, corrosive fluids and fragile formations. 
Systems for cementing conventional oil and gas wells are not 
necessarily suitable in geo environments and can lead 
to cement failure and costly blowouts. The research ee gee docu- 
mented here consists of two phases: (1) definition of problem/ 
determination of requirements and (2) development of a cementing 
, yn which will Spaation, => J over yang. pone of time I 

specified conditions. Wo formed to concerning 
second phase is reported here. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 15264, 15265, 15464 


15403 (CONF-790845—, pp 327-330) Drying hops with a solar 
assist. Kranzler, G.A. (Washington State Univ., Pullman). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A field study was conducted to evaluate the technical and 
economic feasibility of solar-supplemented hop drying. Both direct 
and recirculation modes of operation were investigated. Collector 
ee ape e and rp aw very f with existing systems were evaluated. 

ples of the dried product were analyzed according to established 
quality standards. solar installation was shown to be fully 
compatible with the existing drying system in both the direct and 
recirculation modes. Quality of the dried product was unaffected. 
Payback analysis indicated the solar contribution to be uneconomic 
at current fuel prices. With fixed annual percentage increases in fuel 
costs and/or off-season collector use, attractive economic savings 
were projected. 


15404 (CONF-790845—, pp 353-356) Solar energy for process 
heat: review of concepts. Beverly, W.D. (Boeing Engineering and 
Construction Co., Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Today, industry uses upwards of 40% of the entire energy 
used in the United States and a large fraction of that energy to 
provide industrial — heat. Solar energy is beginning to be 
applied as a source for some of this industrial process heat. -plate 
collectors are available today to provide a large portion of the hot 
water required by industry. However, concentrating collectors are 
clearly required to provide the higher temperature steam and hot air 
requirements of industry. Parabolic line-focusing collectors are cur- 
rently available to provide temperatures to 600°F (589°K). Parabolic 
dish and central receiver concentrators are less well developed but 
can provide temperatures to about 2000°F (1367°K). Solar industrial 
cogeneration to provide both process heat and electrical power is 
also becoming attractive. Solar collection concepts are reviewed as 
applied to industrial process heat needs. 


15405 (DOE/CS—0113) Industry in the 80s: saving with solar. 
t of Energy, Washington, DC (USA)). Nov 1979. 18p. 
Dep. NTIS, PC A02/MF AO1. 

This brochure is designed to acquaint industries that will be 
building new plants in the 1980s with the techniques of constructing 
energy conservative buildings and plants, various methods of using 
solar energy to supply heat for industrial processes, and the potential 
for building plants that draw all of their energy from the sun. Some 

Me some sa and information centers to contact for solar energy 
mation are listed. (WHR) 


15406 (ORNL—5308, pp 254-257) Solar Energy Development 
Program. Guberman, H.D. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Through the Solar Energy Development Program, ORNL 
provides technical i assistance to the Solar Energy Divi- 


sion, Agricultural and Heat Program, of the Energy Re- 
search and Development Administration. During the current fiscal 
year, monitored programs included the application of solar energy to 
gain dryi evens (e.g., corn and sorghum); tobacco, forage, and peanut 
drying; food processing. A summary of R & D projects is given 
in tabular form. 


15407 (ORO—S5122-T1) Application of solar energy to industrial 


drying of soybeans: Phase III, performance evaluation. Final report. 
Hall, B.R. (Teledyne Brown Engineering, Huntsville, AL (USA). 
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Div.). 31 Oct 1979. Contract EY-76-C-05-5122. 284p. Dep. 
S, PC Al3/MF A0l. 

A 15-month performance evaluation was conducted on a 
solar system designed and constructed to augment the industrial 
drying of so at the Gold Kist, Inc., extraction plant in 
Decatur, The plant canes three oil-fired, continuous- 
flow dryers of 3,000 b each. solar system consists of 672 
Solaron air collectors that temper the airflow into the existing 
dryers. Since the requirement for energy exceeds the peak solar 
system capacity, no storage is provided. The interface with the 
existing facility is simply accomplished by three ducts that release 
the solar heated air directly adjacent to the dryer air intakes, and no 
mechanical coupling is needed. The solar system was operated for 
1,752 hr on 290 days during the 15-month period without a single 
failure sufficient to cause shutdown. No interference with normal 
plant operations was experienced. Maintenance of the solar system, 
consisting of service to the air handling unit, cleaning of collector 
glazing, and minor duct repair, totaled $1,564. System utilization was 
only 46.3%. This was primarily due to daytime routine maintenance 
P epernany on the conventional dryin: 4 and processing equipment. 

solar fraction was not large enough to justify maintenance shift 
changes. An average collector efficiency of 26.2% was experienced. 
Contamination caused by the local plant environment reduced the 
average collector efficiency by 9.3 percentage points. A prototype of 
an automatic cleaning system was constructed and tested. 


15408 (SERI/SP—34-175R) Putting the sun to work in industry. 
(Solar Energy Research Inst., Golden, CO (USA)). Sep 1979. Con- 
tract EG-77-C-01-4042. 1p. . NTIS, PC A02/MF AOl1. 

Industrial applications of solar energy are discussed in this 
illustrated brochure along with the DOE and SERI industrial proc- 
ess heat field test programs. The future prospects and advantages of 
solar industrial process heat are also discussed. (MHR) 


15409 (SERI/SP—434-454) Market development directory for 
solar industrial process heat systems. (Solar Energy Research Inst., 
Golden, CO (USA)). Feb 1980. Contract EG-77-C-01-4042. 39Ip. 
Dep. NTIS, PC Al7/MF AOl. 

The purpose of this directory is to provide a basis for market 
development activities through a location listing of key trade associ- 
ations, trade periodicals, and key firms for three target groups. 
Potential industrial users and F capa IPH system designers were 
identified as the prime targets for market development activities. The 
bulk of the directory is a listing of these two groups. The third 
~~ solar IPH equipment manufacturers, was included to provide 
an information source for potential industrial users and potential IPH 
system designers. Trade associates and their publications are listed 
for selected four-digit Standard Industrial Code (SIC) industries. 
Since industries requiring relatively lower temperature process heat 
probably will comprise most of the near-term market for solar IPH 
systems, the 80 SIC’s included in this chapter have process tempera- 
ture requirements less than 350°F. Some key statistics and a location 
list of the largest plants ers | to number of employees) in each 
state are included for 15 of the 80 SIC’s. Architectural/engineering 
and consulting firms are listed which are known to have solar 
experience. Professional associated and periodicals to which infor- 
mation on solar IPH sytstems may be directed also are included. 
Solar equipment manufacturers and their associations are listed. The 
(SE es on the SERI Solar Energy Information Data Base 


WATER HEATING 


REFER ALSO TO CITATION(S) 15325, 15328, 15338, 15341, 
15345, 15347, 15363, 15369, 15371, 15372, 15381, 15400 


15410 (CONF-790845—, pp 133-136) Lane County Solar Water 
Heater Demonstration Program. 


Baker, M.S.; Lorenzen, R.M. (Univ. 
of Oregon, Eugene). 1979. 


tom Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Construction and installation of seven systems was completed 
by mid-June, and three more systems will be installed by the end of 
August. Three workshops held in Eugene, Florence and Oakridge 
were used to build the collector panels and install three of the 
systems, along with providing construction education for county 
residents. The collectors being constructed for use in the project 
utilize an inexpensive kit absorber, incorporated into a single box 
collector assembly. All collectors are single glazed with blemished 
tempered glass units. The systems installed are pumped circulation 
units. Three methods of freeze protection are used and they will be 
evaluated for their effectiveness in providing reliable, trouble-free 
protection from potentially dangerous freeze-up. The monitoring of 
the installations began in May and will continue for at ieast one year. 
The monitoring package records spot temperatures in the system, 
hot water consumption, hours of solar collection, and electrical 
backup needed to supply hot water. In addition, each system is bein 
carefully observed to record operational problems experienced wi 
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each individual system. Along with observations on the various 
methods of provi freeze protection for solar water heaters, the 
monitoring will provide better understanding of the effectiveness of 
ownerbuilt solar water heaters. - 


15411 (CONF-790845—, pp 140-143) Solar water heaters in 
Pullman. Englund, J.S. (Washington State Univ., Pullman). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The project objectives were to determine the performance of 
several small-sized solar water heating units, and to relate the 
performance to energy savings and economic benefits. Three solar 
water heaters were installed in residences in the Pullman, Washing- 
ton area and their performances were monitored for 12 months. 
Baseline data on water and water heating energy consumptions were 
obtained prior to the installation of the solar units. Performance data 
of each unit were recorded daily or weekly during the entire period. 
Results are presented for the 12-month period. Malfunctions oc- 
curred in the operating controller (differential temperature type) of 
one unit, necessitating replacement. Another unit, the drain-down 
type, had a line freeze during extremely cold weather, stopping its 
operation until the weather warmed. Apparently no damage oc- 
curred. 


15412 (CONF-790845—(Suppl.), pp 45-46) Self-pumping down- 
ward heat transfer system: vapor bubble pump. Nedved, N.D. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Solar-assisted domestic water heating has been mentioned as 
the most economical application of active solar collection systems. 
This type of system is still dependent upon an external energy source 
to transport the heat collected to the storage and use areas, with the 
exception of a thermosyphon collector. Although the thermosyphon 
system is self-circulating, it is restricted by the necessity of having 
the storage area above the collector plates. This presents structural 
and insulation problems for the storage and limits the application 
(thermosyphon system) when retrofitting existing dwellings. Several 
methods have been suggested for self-transporting heat downward 
including thermodynamic power cycles, by latent heat transport 
systems, osmotic or capillary pumping, a ferrofluid co pene by a 
permanent magnetic field, and a vapor bubble pump (VBP) transport 
system. Two of these systems appear to be more promising than the 
rest, the latent heat transport system and the vapor bubble pump. 
Considering these two systems the design simplicity of the VBP is 
more applicable for adaptation to solar heat. 


15413 (COO—4643-T3, pp 45p, Paper 1) Solar Index generation 
and delivery: program plan. Lantz, L.J. Oct 1979. 

In Continuing regional solar energy information: Mini-Center 
activities and updating the SOLCOST program. Quarterly report, 
August-October 1979. 

The Service Hot Water Solar Index represents the percentage 
of energy that solar would provide in order to heat an 80 gallon 
service hot water load for a given location and day. The Index is 
computed by utilizing SOLCOST, a computer program, which also 
has applications to space heating, cooling, and heat pump systems 
and which supplies economic analyses for such solar energy systems. 
The Index is generated for approximately 75 geographic locations in 
the country on a daily basis. The definition of the Index, how the 

roject came to be, what it is at the present time and a plan for the 
uture are described. Also presented are the models used for the 
generation of the Index, a discussion of the primary tool of imple- 
mentation (the SOLCOST program) and future efforts. 


15414 (DOE/NASA/CR—161379) Solar energy system per- 
formance evaluation. Seasonal report for SEMCO, Loxahatchee, Flor- 
ida. (IBM Federal Systems Div., Huntsville, AL (USA)). Jan 1980. 
Contract EX-76-A-29-1037. 76p. Dep. NTIS, PC A05/MF AOl. 

The analysis used is based on instrumented system data moni- 
tored and collected for at least one full season of operation. The 
objective of the analysis is to report the long-term field performance 
of the installed system and to make technical contributions to the 
definition of techniques and requirements for solar energy system 
design. The solar energy system was designed to supply domestic 
hot water for a family of four, single-family residence. The SEMCO 
System 80 consists of two liquid flat plate collectors, single tank, 
pump, controls, and transport lines. 


15415 (DOE/NASA/CR—161380) Solar energy system per- 
formance evaluation. Seasonal report for SEMCO, Macon, Georgia. 
(IBM Federal Systems Div., Huntsville, AL (USA)). Jan 1980. 
Contract EX-76-A-29-1037. 73p. Dep. NTIS, PC A04/MF AOI1. 

The analysis used is based on instrumented system data moni- 
tored and collected for at least one full season of operation. The 
objective of the analysis is to report the long-term field performance 
of the installed system and to make technical contributions to the 
definition of techniques and requirements for solar energy system 
design. The solar energy system was designed to supply domestic 
hot water for a family of four, single-family residence. The SEMCO 
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System 80 consists of liquid (silicone) flat plate collectors, single 
tank, pump, controls and transport lines. 


15416 (SERI/T eaet- 549) Comparative analysis of six generic 
solar domestic hot water systems. Farrington, R.; Noreen, D.; 
Murphy, L.M. (Solar Energy Research Inst., Golden, co (USA)). 
Jan 1980. Contract EG-77-C-01-4042. 8p. (CONF-800101—13). Dep. 
NTIS, PC A02/MF AOl1. 

From Systems simulation and economics analysis conference; 
San Diego, CA, USA (23 Jan 1980). 

Results were analyzed from experiments on six solar domestic 
hot water systems tested at National Bureau of Standards. Use of 
pumps, fans, controls, and solenoid valves in the pumped systems 
resulted in high parasitic energy consumption. Storage losses 
double tank systems were greater than expected due to poor storage 
tank insulation. Direct systems performed better than indirect sys- 
tems as expected. The thermosyphon delivered the most solar 
energy to the hot water load for the lowest initial cost. The air 
system performed poorly due to the parasitic energy consumption 
and poor heat transfer across the air-to-water heat exchanger. Reli- 
able freeze protection needs to be developed for direct systems, 
a thermosyphon systems, to take advantage of direct heat 
transfer. 


OTHER 


15417 (CONF-790845—, pp 357-359) Engine cycles tailored for 
solar power. Schlichtig, R. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Two engine cycles are presented which work well in the 
range of 170°F down to 115°F. Both engine cycles employ evapora- 
tion of a liquid as in a Rankine cycle, but the first of the two also has 
characteristics of an open Brayton cycle. The other basic low 
temperature engine is incorporated in a solar powered diaphragm air 
conditioning system. Diagrams and numbers of the engine patents 
are included. (MHR) 


15418 (CONF-791229—, pp 193-197) Development and testing 
of an ammonia-water absorption refrigeration system for a cold storage 
unit using solar energy. Sukhatme, S.P.; Kandlikar, $.G.; Sadekar, 
G.K.; Bhavnani, S.H. (Indian Inst. of Tech., Bombay). 1979. 

From National solar energy convention; Bombay, India (13 
Dec 1979). 

A continuous cycle ammonia-water absorption refrigeration 
system has been designed and fabricated for refrigerating a cold 
storage. The temperature to be maintained inside the cold storage is 
5°C and the refrigeration capacity is 0.5 ton. Hot water from solar 
collectors (flat plate collectors with mirror boosters) is supplied at 
95°C through a storage sytem. Provision for auxiliary electric heat- 
ing is also made. Development, testing and preliminary performance 
studies on the refrigeration system are reported 


15419 Experimental production of calcium carbide in a 2 kilowatt 
solar furnace. Duncan, D.A.; Dirksen, H.A.; Coutures, J.P. Chicago, 
IL; Institute of Gas Technology (1979). 21p. (CONF-791143—4). 

From Users Association solar fuels workshop; Albuquerque, 
NM, USA (28 Nov 1979). 

The technical feasibility of making calcium carbide from lime 
and coke using solar heat was demonstrated in a series of experimen- 
tal runs conducted at the Odeillo (France) laboratory of the Centre 
National de la Recherce Scientifique (CNRS). The study objective is 
to gain insight into the practicalities of using a solar furnace to make 
calcium carbide from which acetylene and derived fuels and petro- 
chemicals can be made. The experimental work was done in the 
period October 1 through 8, 1979, and a first analysis of the data is 
presented. 


15420 _ (SERI/T P—31-248(Vol.2)(Pt.1), pp 455-460) Possible en- 
vir d cracking problems in solar-powered steam- 
a tors. Ford, F.P. (General Electric Co., Schenactady, NY). Oct 
1 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The proposed design of a solar-powered steam generator is 
based essentially on that for a medium powered drum-boiler incorpo- 
rating water chemistries and specifications currently used in fossil- 
fuel powered plant. Identification of possible areas of cracking due 
to stress-corrosion, corrosion-fatigue or hydrogen damage involves a 
review of current problems due to these modes of failure in operat- 
ing fossil-fuel plant and a decision as to whether the use of solar 
energy is likely to make the problem worse or less. For instance, the 
higher frequency or load cycles due to cloud movement, etc., might 
be expected to increase the danger of corrosion-fatigue in the solar 
powered steam generator. This short discussion reviews the funda- 
mental requirements for environmentally enhanced cracking, corre- 
lates these requirements with the conditions and incidences of crack- 
ing in medium-powered sub-critical boiler plants, and points out the 
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possible changes in these patterns due to the use of solar-energy in 
the steam generator. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 15080, 15249, 15260, 15271, 
15287, 15288, 15289, 15290, 15291, 15292, 15293, 15294, 15295, 
15307, 15383, 15398, 15399, 15401 


15421 (ALO—4196-T2) Dual curvature 

concentrating collector. Semiannual technical progress report, Decem- 
ber 1, 1978-June 1, 1979. (Honeywell, Inc., Minneapolis, MN (USA). 
Energy Resources Center). Jul 1979. Contract EM-78-C-04-4196. 
123p. Dep. NTIS, PC A06/MF AO1. 

The project's first objective is to establish, analytically, the 
cost and paloiininte of design choices within the boundaries of the 
basic proposed concept. With these cost and performance measures 
as a guide, the second project objective is to design a cost-effective 
dual curvature collector module and collector field array. The third’ 
objective is to establish technical and economic concept feasibility 
through prototype fabrication and test. The final objective is to 
define the dual curvature collector commercialization requirements. 
This is the second semi-annual technical progress report for this 
project. The first report covered progress made on the first objec- 
tives and, therefore, contained structural and optical analyses of the 
basic proposed dual curvature collector concept. As a result of these 
prior analyses, a dual curvature prototype collector design was 
established, analyzed, and modified in several iterations. This report 
addresses that design and the analysis of the design’s annual perform- 
ance characteristics. 


15422 (ALO—4287-T2) Selective paint development. Technical 
progress report, 5 December 1978-31 July 1979. McKelvey, W.D.; 
Zimmer, P.B.; Lin, R.J.H. (Honeywell, Inc., Minneapolis, MN 
(USA). Systems and Research Center). Aug 1979. Contract EM-78- 
C-04-4287. 39p. Dep. NTIS, PC A03/MF A0O1. 

Eighteen hundred square feet of aluminum foil were coated 
with thickness-sensitive selective paint. The feasibility of a high 
speed, large-scale roller coating technique was demonstrated. Coat- 
ing thermal stability, weathering and humidity resistance, and effects 
of pigment particle size on coating optical properties were studied. 
Thickness-insensitive paint with urethane binder was evaluated. A 
medium scale (1 kg) of thickness-insensitive paint solution was 
prepared which achieved an a/sub s/ of 0.90 and € of 0.35. 


== (ALO—5348-T1) Survey mirrors and lenses and their 
pe 15, 1978-April 15, 1979. (Honeywell, Inc., Minneapolis, MN 
(USA). Energy Resources Center). May 1979. Contract EM-78-C- 
04-5348. 90p. Dep. NTIS, PC A05/MF AO1. 

Since the beginning of widespread research and development 
for solar energy, a major concern has been the effect of optical and 
surface quality of collector materials on collector performance and 
the changes in these properties due to environmental conditions. In 
many instances, this type of data has not been compiled. When data 
is available on surface quality, mirror or lens optical characteristics, 
surface deformations due to stress and other errors, it is difficult to 
quantify the effect these have on a particular concentrator design 

rformance. To further investigate these errors, Honeywell is per- 
forming a study of concentrator designs and mirror and lens sur- 
faces. There are two taks within this program. The first task involves 
investigation and evaluation of concentrator performance. Within 
this task, Honeywell has conducted a survey of the literature, solar 
manufacturers and government information to obtain data on exist- 
ing concentrator designs (i.e., V-troughs, parabolic mirror concen- 
trators) and lens and mirror materials. Ten collector configurations 
have been selected to be mathematically modeled. These models will 
be incorporated into existing ray trace software and will be used to 
evaluate concentrator performance. Optical quality properties, struc- 
tural deformations due to loading and stress, tracking errors and 
material property changes due to the environment will be :ncluded 
in this assessment of performance. The second task involves the 
expansion of an existing data base on mirror degradation due to 
environmental exposure and the collection of similar information on 
lenses. Status of the program is reported. (WHK) 


15424 (ALO—5355-T1) Solar collector studies for solar heating 
and cooling applications. Six month technical progress report, Septem- 
ber 18, 1978-March 18, 1979. Jensen, S.O.; Kovacic, J.E.; Anderson, 
J.H. (Sperry Univac, St. Paul, MN (USA)). Mar 1979. Contract EM- 
78-C-04-5355. 56p. Dep. NTIS, PC A04/MF AO1. 

A summary of the literature, especially patent teachings per- 
taining to black fluid solar collectors is given. Laboratory tests to 
determine the suspension stability of various carbon types in water/ 
ethylene glycol are reported. The suspensions were aged at 160°F 
for 2000 hours and at -15°F for 500 hours. Tests to date demonstrate 
that colloidal carbon with Zanflo gum as the suspending agent gave 
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excellent, stable suspensions even after evaporation and resuspension 
with water/ethylene glycol 50:50 solution. It is suggested that the 
suspending agent interacts with electrical charges on the carbon 
particles to prevent agglomeration. 


15425 (ASE—4460) Development of a second-generation concen- 
trating tracking solar collector. Technical progress report, 28 Decem- 
ber 1978-19 June 1979. Antrim, W.D. Jr. (American Science and 
Engineering, Inc., Cambridge, MA). 16 Aug 1979. Contract EM-78- 
C-04-4275. 29p. Dep. NTIS, PC A03/MF AO1. 

The objective of the work is to develop a second generation 
concentrating tracking solar collector. The approach combines an 
array of parabolic trough mirror concentrators each combined with 
a variation of the cylindrical blackbody receiver to provide a collec- 
tor with a minimum concentration ratio of ten. The design of the 
prototype collector was completed, engineering model hardware 
produced, tested, and the design iterated. The collector design and 
some of the model hardware used to develop certain design features 
are described in detail. 


15426 (CONF-790845—, pp 419-422) Plastics honeycomb solar 
coverplates. Gordon, N.R.; Tingey, G.L. (Battelle Pacific Northwest 
Labs., Richland, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Honeycomb-shaped materials bonded between two plates are 
effective in reducing heat transfer. This concept was applied to the 
design of an integral solar coverplate using a transparent plastics 
honeycomb with transparent plastics skins bonded to both top and 
bottom of the honeycomb core. Structurally sound panels have been 
fabricated and tested. A plastics coverplate with glass reinforced 
polyester skins and a Mylar honeycomb core is compared to a 
standard two-pane, low-iron glass coverplate. Under ideal weather 
conditions (clear skies with no wind), the honeycomb coverplate is 
about 12% less efficient than the insulated glass, but with a 15 mile/ 
hour wind or with cloudy or overcast skies the efficiency of the 

lastics coverplate can surpass that of the glass. Current estimates 
indicate the potential of producing a honeycomb core coverplate 
which would be much lighter weight and possibly more economical- 
ly attractive than the insulated glass coverplate. 


15427 (CONF-791105—3) Prediction of calcium carbonate scal- 
ing from water in solar-energy systems. Singh, I.; Cheng, C.F.; 
Chopra, P.S. (Mohawk Coll., Hamilton, Ontario (Canada); Science 
Applications, Inc., Oak Brook, IL (USA); Argonne National Lab., 
IL (USA)). 27 Nov 1979. Contract W-31-109-ENG-38. 6p. Dep. 
NTIS, PC A02/MF AO1. 

From 2. annual solar heating and cooling systems operational 
results conference; Colorado Springs, CO, USA (27 Nov 1979). 

Water samples collected from subsystems at five Department 
of Energy-sponsored solar-energy sites were assessed for chemical 
scaling deposition. Collector surfaces are the most likely area for 
scale formation, and the deposits are most likely to be calcium 
carbonate. Various techniques that solar designers and operators can 
employ to predict scaling on heat-transfer surfaces and to determine 
whether water treatment is required to prevent it are described. 


15428 (CONF-791229—, pp 78-82) Absorptance and emitting 
measurements on selective black chrome surfaces. Prasad, G.S.S.; 
Mohan, S.; Ramakrishna Rao, M.; Vasu, K.I. (Indian Inst. of Sci- 
ence, Bangalore). 1979. 

From National solar energy convention; Bombay, India (13 
Dec 1979). 

An absorptivity unit and a vacuum emissivity meter are 
fabricated for measuring the solar absorptance (a) and thermal 
emittance (€) of black chrome surfaces prepared from a tetra chro- 
mate bath on to galvanized steel substrates. The instruments are 
standardized and the results are presented. 


15429 (CONF-791229—, pp 114-117) Clockwork driven one axis 
tracking system. Gupta, K.C.; Borania, C.H.; Jain, P.K.; Sathe, A.P. 
(Birla Inst. of Tech. & Science, Rajasthan, India). 1979. 

From National solar energy convention; Bombay, India (13 
Dec 1979). 

Tracking is achieved by rotating the concentrator around an 
axis parallel to the axis of earth. This suffices to account for the 
= component of the apparent motion of the sun, the rest 

ing taken care of by once-a-day manual adjustment. The concen- 
trator assembly consists of two cages of total area 1 m? on which 
lenses and solar cells can be mounted. The assembly is mechanically 
balanced and mounted on pivot bearings so that the little power 
required to rotate it can be provided by a system of falling weights 
controlled by clockwork. Further, it is shown that wind load should 
not hamper the operation of the system. 


15430 (COO—2577-19(Exec.Summ.)) Comparative performance 
of two types of evacuated tubular solar collectors in a residential 

and cooling system. Final report, October 1 1977-September 
30 1978 (including 1974-1977 operating results comparisons). Loef, 


ERA VOL. 5, NO. 10 


G.O.G.; Duff, W.S. (Colorado State Univ., Fort Collins (USA). 
Solar on Bop lications Lab.). Sep 1979. Contract EY-76-S-02- 


2577. 16p. . NTIS, PC A02/MF AOl1. 

Two types of evacuated tubular solar collectors have been 
operated in space heating, cooling, and domestic hot water heating 
systems in Colorado State University Solar House I. An experimen- 
tal collector from Corning Glass works supplied heat to the system 
from January 1977 through February 1978, and an experimental 
collector from the Phillips Research Laboratory, Aachen, which is 
currently in use, has been operating since August 1978. A flat 
absorber plate inside a single-walled glass tube is used in the Corning 
design, whereas heat is conducted through a single glass wall to an 
external heat exchanger plate in the Philips collector. The respective 
aperture areas are 50.0 m? and 44.7 m® Since system designs and 
conditions of operation were not identical, efficiencies and wy 
deliveries of the two evacuated tubular collectors should not 
compared without recognition of these factors. But in comparison 
with conventional flat plate collectors, both types show substantially 
reduced heat losses and improved efficiency. 


15431 (COO—3151-80) Measurement of the total hemispherical 
emittance of copper and of spectrally selective surfaces. Report No. 
2992. Smalley, R. (Cornell Univ., Ithaca, NY (USA). Materials 
Science Center). May 1978. Contract EG-77-S-03-1456. 71p. Dep. 
NTIS, PC A04/MF A0Ol1. 

Thesis. 

The transient calorimetric technique is used to measure the 
temperature dependence of the total hemispherical emittance of 
polished copper, solar selective thin films on copper and a solar 
selective thin film on a metal film on quartz. Experimental results on 
copper do not — with the predictions of the Davisson and Weeks 
theory. A new theory of the emissivity of metals based on the Drude 
Free Electron model is developed and compared with the expermen- 
tal data on —— With no adjustable parameters, good agreement 
between this theory and experiment is obtained. 


15432 (DOE/CS/35305—T 1) Development of polyimide materi- 
als for use in solar energy systems. Semi-annual technical progress 
report, August 1, 1978-January 31, 1979. Wilcoxson, A.L.; Sorathia, 
U.A.; Gagliani, J. (Solar Turbines International, San Diego, CA 
(USA)). 1979. Contract EM-78-C-04-5305. 39p. (SR—79-R-4650-09). 
Dep. NTIS, PC A03/MF AO1. 

This report covers six months of effort on a program to 
optimize and characterize improved insulation materials for solar 
energy systems. Two separate and distinct products have been 
studied, a lightweight flexible insulating foam and a high density, 
rigid, load bearing insulating foam. These products are derived from 
a polyimide resin, the formulations and processes for which were 
developed under NASA-JSC sponsored programs. These materials 
are non-burning and do not emit measurable quantities of smoke or 
toxic byproducts. Candidate resins were selected on the basis of cost, 
expected foam insulating and weatherability properties and ease of 
production. A critical characterization criteria was established in the 
form of environmental exposure resistance. The foams were evaluat- 
ed on the basis of this direct exposure test. Studies initiated to 
improve the resistance included additive studies, using reinforce- 
ments and uv absorbers, and postcure studies. The various formula- 
tions were also screened on the basis of humidity resistance. On the 
basis of testing conducted, four different resin formulations at a foam 
density of approximately 16 kg/m* (1.0 PCF) are meeting minimum 
requirements. Candidate selection is still in progress. The rigid foam 
was optimized through a glass reinforcement study and a process 
parameter study. This work was characterized on the basis of low 
cost, ease of production, and the critical property requirement of 
compressive strength. The result of these studies was an optimized 
glass strand/microballoon reinforced foam which meets the tested 
property goals at a density of approximately 240 kg/m* (15.0 PCF). 
This candidate material is under advanced testing. 


15433 (DOE/ET/20413—1) Optical properties of metallic sur- 
faces, small les and composite coatings for solar energy conver- 
sion applications. Final technical report, April 1, 1977-August 31, 
1979, Ashcroft, N.W.; Buhrman, R.A.; Sievers, A.J.; Wilkins, J.W. 
(Cornell Univ., Ithaca, NY (USA)). Dec 1979. Contract EG-77-S-03- 
1456. =. Dep. NTIS, PC A03/MF AOI. 

properties of heterogeneous materials appear to be cen- 
tral to solar energy research. Furthermore, it is becoming clear that 
materials with heterogeneity of widely varying sorts may be techno- 
logically useful, from amorphous films to composites of microcrys- 
tallites. A combined theoretical-experimental program to understand 
the optical properties of heterogeneous materials is described. The 
primary experimental quantity measured has been the optical re- 
sponse from the visible to the far infrared. The production, structure 
and optical properties of composite metal-insulator cermet films 
have been investigated. Using effective medium theories the optical 
properties were calculated and compared to experimental measure- 
ments. Studies of the design of spectrally selective solar energy 
absorbers using cermet films were made both experimentally and 
with computer simulations. Composite films were produced by con- 
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trolled coevaporation of the metal and an insulator. The materials 
used include Ni, V, Fe, and Pt metals with dielectrics AlOs, SiOz, 
MgO and ZrO2. Some preliminary results on amorphous aluminium 
are described. Crystalline aluminum has the disadvantage that its 
reflectance in the visible is smaller than those of some good free 
electron metals such as silver, which is unsuitable as a front surface 
reflector because of rapid corrosion. Interband transitions d 

the reflectivity of aluminum in the solar spectrum.If these interband 
transitions could be eliminated and the free electron reflectance of 
aluminum obtained, a superior reflective coating would result. Ex- 
perimental results suggest that amorphous aluminum films can be 
made by impurity stabilization. (WHK 


15434 (DOE/NASA/CR— 161354) Thermal performance evalu- 
ation of the Northrup Model NSC-01-0732 concentrating solar collec- 
tor array at outdoor conditions. (Wyle Labs., Huntsville, AL (USA). 
Solar Energy Systems Div.). Dec 1979. Contract EX-76-A-29-1037. 
19p. (WYLE-TR—S531-39). Dep. NTIS, PC A02/MF AO1. 

The thermal performance tests conducted on the Northrup 
Model NSC-01-0732 concentrating, tracking solar collector for ap- 
proximately two months (from the end of August to the first part of 
October 1979) are described. These tests were made using the 
Marshall Space Flight Center’s Solar House Test Facility. 


15435 (JPL—5102-105) Thermal power systems, advanced solar 
thermal technology project: glass for solar concentrator applications. 
Bouquet, F.L. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Apr 
1979. Contract EX-77-A-29-1060. 75p. Dep. NTIS, PC A04/MF 
AOl. 

Materials for highly reflective surfaces for application to solar 
thermal power systems are treated. The primary consideration is on 
the use of second-surface glass mirrors with comparison to alternate 
candidates. Flat, parabolic, and Fresnel lens systems are contenders 
for solar thermal concentrators of various power requirements. The 
emphasis in this report is on glass for parabolic reflective surfaces. 
The technology status and experimental data on glass, metallic and 
polymeric concentrators are presented. 121 references. 


15436 (LBL— 10347) Comparison of proportional and on/off col- 
lector loop control strategies using a dynamic collector model. Schil- 
ler, S.R.; Warren, M.L.; Auslander, D.M. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.; California Univ., Berkeley 
(USA). Dept. of Mechanical Engineering). Jan 1980. Contract W- 
7405-ENG-48. 22p. (CONF-800101—11). Dep. NTIS, PC A02/MF 
AO0l. 

From Systems simulation and economics analysis conference; 
San Diego, CA, USA (23 Jan 1980). 

Common control strategies used to regulate the flow of liquid 
through flat-plate solar collectors are discussed and evaluated using 
a dynamic collector model. Performance of all strategies is com- 
pared using different set points, flow rates, insolation levels and 
patterns (clear and cloudy days), and ambient temperature condi- 
tions. The unique characteristic of the dynamic collector model is 
that it includes the effect of collector capacitance. In general, 
capacitance has a minimal effect on long term collector perform- 
ance; however, short term temperature response and the energy- 
storage capability of the collector capacitance are shown to play 
significant roles in comparing on/off and proportional controllers. 
Inclusion of these effects has produced considerably more realistic 
simulations than any generated by steady-state models. Simulations 
indicate relative advantages and disadvantages of both types of 
controllers, conditions under which each performs better, and the 
importance of pump cycling and controller set points on total energy 
collection. Results show that the turn-on set point is not always a 
critical factor in energy collection since the collector stores energy 
while it is warming up and during cycling; and, that proportional 
flow controllers provide improved energy collection only during 
periods of interrupted or very low insolation. Although proportional 
controllers initiate flow at lower insolation levels than on/off con- 
trollers, proportional controllers produce lower flow rates and 
higher average collector temperatures, resulting in slightly lower 
instantaneous collection efficiencies. 


15437 (RTI—1708/00-02SA) Non-glass glazings. Semiannual 
report, April 1-September 29, 1979. (Research Triangle Inst., Re- 
search Triangle Park, NC (USA)). Sep 1979. Contract EM-78-C-04- 
5304. 112p. Dep. NTIS, PC A06/MF AOl1. 

Work on both the accelerated field weathering and laboratory 
weathering is on schedule. Samples were returned from DSET with 
500,000 langleys exposure. A sample of silicone resin with Teflon 
reinforcement has been fabricated, along with monomethyl lami- 
nates. Measurements of solar transmittance have been refined with 
the aid of a spectrophotometer equipped with an integrating sphere 
covering the visible range of the solar spectrum. A comparative 
study of variations of ASTM E424-71 Method B using a pyrano- 
meter and different sized and colored enclosures and the various 
silicone materials under investigation has been completed. The first 
phase of the economic study has been completed and examines the 
cost of silicone glazings, relative to glass, assuming comparable 
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performance. Additional basic studies, which include characteriza- 
tion of the mechanism of crosslink formation in silicone polymers 
exposed to ultraviolet radiation, have been completed. These studies 
involved Fourier transform infrared spectroscopy, ultraviolet spec- 
troscopy, exposure to selective chemical crosslinking agents, and 
calculations of quantum yields for specifically characterized 
polydimethylsiloxanes. In addition, the effects of oxygen and water 
on the rate of crosslinking under ultraviolet radiation were deter- 
mined 

15438 (SAND—79-1114) Simulated hail test facility. Miller, 
D.W. (Sandia Labs., Albuquerque, NM (USA)). Feb 1980. Contract 
EY-76-C-04-0789. 25p. Dep. NTIS, PC A02/MF AOI1. 

A low cost, simulated hail test facility for testing solar mirror 
and support materials has been developed. The facility was designed 
to be mounted on an existing 54.8 m (180 ft) tower. The facility 
consists of a 30.5 m (100 ft) vertical steel tube, an ice ball transport 
mechanism, and a release mechanism. It is simple to control and 
maintain, and it is convenient for a one-man operation. The facility 
was designed to operate in either a single ball drop mode or a salvo 
drop mode. Measured velocities of the simulated hail were within 10 
percent of the calculated theoretical terminal velocities of hail in still 
air for diameters up to 1.9 cm (0.75 in). For larger diameter hail 
balls, the drop distance is too short to reach terminal velocity. 
(Deviations from terminal velocity are as high as 14 percent for 2.54 
cm (1.0 in) diameter ice balls.) Data generated at this facility aided in 
the characterization of hail resistant materials for solar applications. 
An example of one sample material is included. Test procedures and 
alternate methods of hail testing are also discussed. 


15439 (SAND—79-7075) Design of field tests and analysis of 
experimental results for L.S.E. 7 meter collector foundations, Shenan- 
doah, Georgia. Auld, H.E. (Higgins, Auld and Associates, Albuquer- 
que, NM (USA)). Dec 1979. Contract EY-76-C-04-0789. 67p. Dep. 
NTIS, PC A04/MF AO1. 

Four reinforced concrete cylindrical piers, typical of founda- 
tions utilized for double-axis-tracking solar collector systems, were 
tested to determine eccentric horizontal and vertical failure loads. 
The results from these tests were found to compare favorably with 
the results from a previous experimental program and with theoreti- 
cal calculations which incorporate the geotechnical parameters of 
the test site. Recommendations are made for the design of the 
foundations for the solar collector system to be constructed at this 
site. 


15440 (SAND—79-8073, pp 377-382) Cellular glass process. 
Mitchell, W. Nov 1979. 

In Department of Energy solar central receiver semiannual 
review. 

Cellular glass has been identified as a candidate material for 
reflective module substrates. The advantages of cellular glass in- 
cludes thermal compatibility with the glass reflector, high rigidity 
and potential low cost. The material is not now currently available in 
large panels (4 ft x 12 ft), and also is subject to freeze-thaw 
degradation and moisture accumulation. The objective of this task is 
to develop and demonstrate a continuous ribbon process on a sub- 
scale facility (~ 2 ft width by 2 in. - 4 in. thickness). The task also 
includes investigation of techniques to produce a light weight core 
material with an integral dense fused skin on one face. The purpose 
of the fused skin is to achieve an integral protective cover to prevent 
environmental degradation, provide impact resistance, and obtain a 
structurally efficient sandwich material in combination with the 
bonded mirror reflector. Progress is reported. (WHK) 


15441 (SAND—79-8276) Silver deterioration in second surface 
solar mirrors. Burolla, V.P.; Roche, S.L. (Sandia Labs., Livermore, 
CA (USA)). Jan 1980. Contract EY-76-C-04-0789. 40p. Dep. NTIS, 
PC A03/MF AOl. 

The suitability of various heliostat mirror module designs for 
large solar central power systems, depends in part on the ability of 
the reflective surface to survive over the expected lifetime, with 
little loss in reflectivity. Recent observations on several module 
designs revealed significant deterioration of the silvered surface in an 
unexpectedly short time span. Current information on the extent and 
nature of the deterioration noticed on several mirror module designs, 
on the accelerated tests designed to simulate field deterioration, on 
the potential design solutions available, on the parameters necessary 
for conducting useful accelerated weathering tests, and on the nature 
of commercially prepared mirrors is presented 


15442 (SAND—79-8754) Solarization of heliostat glasses. Vitko, 
J. Jr.; Shelby, J.B. (Sandia Labs., Albuquerque, NM (USA)). Dec 
1979. Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC A03/MF 
AOl. 


We have observed a solar-induced decrease in Fe** absorp- 
tion in heliostat glasses from the solar furnace at Odeillo, France. 
This decrease occurs throughout the sampled (not just at the ex- 
posed surface) and is of sufficient magnitude to result in an increase 
of 2.5% in solar transmittance in a period of nine years. Optical and 
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ESR studies did not detect a corresponding increase in Fe** concen- 
tration. The implication of these results on a microscopic model for 
the observed solarization is discussed. Solar simulation studies pro- 
duced effects of magnitude and sign similar to those observed in the 
field exposed samples, and appear to offer an attractive means for 
screening samples for solarization tendencies. 


15443 (SAND—80-0011) Performance testing of the FMC Fres- 
nel-Belt Concentrating Solar Collector. Dudley, V.E.; Workhoven, 
R.M. (Sandia Labs., Albuquerque, NM (USA)). Jan 1980. Contract 
EY-76-C-04-0789. 32p. Dep. S, PC A03/MF AOl. 

The results of tests performed on the FMC Fresnel-Belt Solar 
Collector at the Midtemperature Solar Systems Test Facility are 
summarized. Tests were conducted over a temperature range from 
100 to 250°C. Test objectives are defined, test procedures are 
described, and test results and conclusions are given. 


(SAND—80-0012) Performance testing of the Scientific 
Atlanta Faceted Fixed Mirror Solar Concentrator. Dudley, V.E.; 
Workhoven, R.M. (Sandia Labs., Albuquerque, NM (USA)). Jan 
1980. Contract EY-76-C-04-0789. 30p. Dep. NTIS, PC A03/MF 
AOl. 


The efficiency and thermal loss tests performed on the Scien- 
tific Atlanta Faceted Fixed Mirror Solar Concentrator are summa- 
rized. Tests occurred during March and April 1978, at the Midtem- 
perature Solar Systems Test Facility, Sandia Laboratories, Albu- 
querque, New Mexico. Test temperatures ranged from 100°C to 

100°C. 


15445 (SAND—80-0109C) Use of thin glass reflectors for solar 
concentrators. Marion, R.H. (Sandia Labs., tren po NM 
(USA)). 1980. Contract EY-76-C-04-0789. 12p. (CONF-800220—1). 
Dep. NTIS, PC A02/MF AO1. 

From 2. solar reflective materials workshop; San Francisco, 
CA, USA (12 Feb 1980). 

Elastically deforming thin glass (thickness = 0.13 to 0.80 mm) 
provides an alternate method of forming a curved reflector 
which can eliminate some of the disadvantages of thicker glass. A 
concept is described where silvered thin glass is bonded to a steel 
backing to form a laminate with a reflectance greater than 93%. 
Subsequent bending of the flat reflector laminate to a concentrating 
profile produces compressive stresses throughout the glass if the 
laminate is properly designed. These compressive stresses enhance 
fracture resistance and the lamination provides protection for the 
silver. The design of the laminate is outlined for 0.25 and 0.51 mm 
thickness glass and fabrication procedures are discussed. Thermal/ 
humidity cycling, hail impact, bond strength measurements and 
reflectance results are presented which demonstrate the performance 
capabilities of this reflector laminate concept. 


15446 (SAND—80-7005C) Cleaning agents and techniques for 
concentrating solar collectors. Morris, V.L. (McDonnell Douglas 
Astronautics Co., Huntington Beach, CA (USA)). 1980. Contract 
EY-76-C-04-0789. 65p. (CONF-800220—2). Dep. NTIS, PC A04/ 
MF AOI. 

From 2. solar reflective materials workshop; San Francisco, 
CA, USA (12 Feb 1980). 

Tests were conducted to determine the nature of the soil 
which is irreversibly deposited on solar collectors during environ- 
mental exposure. Methods of removing this soil were investigated. 
The mechanism of attachment of the soil to the surface was deter- 
mined as a potential aid to cleaning agent formulation. Reflector 
specimens were environmentally exposed at several industrial sites. 
Three types of reflector surfaces were studied: second surface sil- 
vered glass, aluminized FEK-244 film on aluminum substrate, and 
RTV 670 on aluminum. Cleaning procedures were evaluated by 
microscopic examination of the solid surfaces before and after clean- 
ing by measurement of specular reflectance. The effect of local 
environmental degradation specific to an industrial process on solar 
collector surfaces was investigated. 


15447 (SOLAR/0902—79/70) Reliability and maintainability 
evaluation of solar collector and manifold interconnections. Mavec, 
J.A.; Wolosewicz, R.; Clark, A.; Wang, P.; Chopra, P.S. (Argonne 
National Lab., IL (USA)). Mar 1979. Contract W-31-109-ENG-38. 
50p. (ANL/SDP-TM—79-4). Dep. NTIS, PC A03/MF AOl1. 

The problems associated with the interconnection devices 
currently in use at demonstration sites are examined. The nature and 
causes of interconnection-related failures are presented, together 
with the corrective actions that were taken. Bete criteria for 
interconnections in solar-energy systems have been developed, and a 
number of guidelines are provided to assist designers in avoiding 
interconnection difficulties. 


15448 Solar heating system. Felter, J.V. US Patent 4,178,912. 18 
Dec 1979. Filed date 9 Aug 1977. 14p. 

A solar heating system is disclosed wherein solar heating 
assemblies are adapted to form the roof of a structure. The solar 
heating assemblies may not occupy the entire surface area of a roof, 
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but the upper sheathing elements of the solar heating assemblies may 
extend over the entire roof area so that no other provision for 
roofing of the structure is necessary. 


15449 Solar heating apparatus. Zinn, M.F.; Krulick, S.E. (to 
Bio-Energy Systems, Inc.). US Patent 4,176,654. 4 Dec 1979. Filed 
date 18 Jul 1977. 12p. 

A solar collector simple to install in the field comprises a mat 
formed of side-by-side extruded EPDM rubber strips having parallel 
hollow tubes, with inwardly diverging recesses extending along the 
strips so that the strips can be removable adhered to an insulating 
base without cement protruding above the tubes. A one-piece extru- 
sion seals an edge of upper light transmissive panel, covers a side of 
the collector and seals the collector atop a roof or like surface. 31 
claims. 


15450 Photovoltaic concentrator. Kennedy, W.S. (to Acurex 
Corp.). US Patent 4,177,083. 4 Dec 1979. Filed date 6 Sep 1977. 4p. 

A photovoltaic concentrator utilizes as an airtight enclosure a 
fused glass structure similar to an automotive sealed-beam headlamp. 
One of the halves is aluminized to provide a reflector for the 
impinging —_ ~ and for focusing it on a photocell carried within 
the enclosure. The foregoing structure because of developed mass 
production techniques is low cost and in addition the airtight rugged 
= protects the fragile reflective surface and photocell. 1 
claim. 


15451 Solar heating system. Midgley, C.H. US Patent 4,175,541. 
27 Nov 1979. Filed date 14 Nov 1977. 4p. 

A solar heating system is disclosed comprising a collector 
panel with a plurality of beverage cans or the like received in holes 
drilled ethan The surfaces of the panel and the cans protrud- 
ing from the front of the Bays are painted with a dark, heat- 
absorbing paint and the circular tops of the cans, which are exposed 
through the other side of the panel, are left uncoated to radiate heat 
directly into a heat storage medium, such as a pile of rocks on the 
other side. A heating duct exists from the top of the heat storage 
chamber to the area to be heated and the return duct enters at the 
same level. Circulation of air through the heating duct is mechanical- 
ly induced. 


15452 (SERI/TP—31-248(Vol.2)(Pt.1), pp 13-21) Solar materi- 
als R and D overview emphasizing solar thermal power systems. 
Butler, B.L. (Solar Energy Research Inst., Golden, CO). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

A brief discussion is presented about the major thrusts of the 
DOE/SERI materials program. The more significant problem areas 
are identified as are the planned elements of a materials program 
which address those problems. Relevant research areas are outlined. 


15453 (SERI/TP—31-248(Vol.2)(Pt.1), pp 133-142) Black and 
veatch receiver design. McBride, E. (Black and Veatch, Kansas City, 
MO). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


15454 (SERI/TP—31-248(Vol.2)(Pt.1), pp 415-421) Material 
problems related to high temperature structural design of water/steam 
solar receivers. Gangadharan, A.C. (Foster Wheeler Development 
Corp., Livingston, NJ). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

With funding from DOE-Sandia Laboratories, Foster Wheel- 
er Development Conpontion has been working on a project to 
prepare an interim structural design standard for solar power system 
design application. The final report of the work containing the 
interim standard is currently under preparation. This interim stand- 
ard, we hope, will form the nucleus for further discussion and 
deliberation on a final set of Code rules for solar boiler and pressure 
vessel components that will be established by appropriate code 
committees. The interim set of rules adopts Section VIII of the 
ASME Code as the basis. The high temperature design rules are 
based mostly on Code Case 1592, with appropriate modifications suit 
the solar design conditions and design philosophy. A number of 
material problems exists in high temperature design. These problems 
are identified in the final report containing the interim standard. 
Appropriate tests and development works are recommended. These 
works are needed in order to verify and substantiate high tempera- 
ture design rules; to simplify the design approaches; and to upgrade 
the rules for additional material service conditions. A description of 
these works are given. 


15455 (SERI/TP—31-248(Vol.2)(Pt.1), pp 473-508) Design con- 
siderations for parabolic-cylindrical solar collectors. Treadwell, G.W. 
(Sandia Labs., Albuquerque, NM). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The relative importance of the solar coating absorptance and 
total hemispherical emittance for linear-focusing collectors is de- 
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scribed. A high absorptance has a much more important effect on 
collector efficiency than does a low emittance. The evacuation of a 
glass- receiver design achieves approximately a 5% efficien- 
cy improvement, and the design is shown to be sized with the least 
thermal loss strategy when the annulus gap between the steel receiv- 
er and — is approximately 10 mm (0.4 in.). The traueoffs between 
an insulated or silvered jacket and total hemispherical emit- 
tance are also shown. The present state of the art in reflecting 
materials is used in energy balance calculations, and the calculated 
results are compared to test results to illustrate plausible improve- 
ments in collector efficiency. Durable specular reflective surfaces 
with reflectivity between 0.90 and 0.95 are presently being fabricated 
in laboratory sizes. It is reasonable to expect that efficiencies of 70% 
at 315°C and solar noon can be achieved in the near future. The 
interrelationships between reflector rim angle and receiver size are 
shown to result in rim angle selections which maximize energy 
collection for minimal costs. Although a 2.09 radians (120°) rim 
angle has the minimum average parabola-to-focus distance, a reason- 
able rim angle is shown to be 1.57 radians (90°) because of minimal 
collector efficiency improvements with accompanying increased 
construction costs for 2.09 radians (120°). The characterization of 
parabolic reflector shapes and reflector materials are part of this 
selection process.Mirror shape standard deviations of less than 9 
milliradians (0.5°) are achievable. The relationship between optical 
congruency and themal non-congruency in establishing optimal col- 
lector sizing is also demonstrated. A 2-metre wide aperture is shown 
to be reasonable for systems which alloy 1% of the collected energy 
to be used for pumping. (WHK) 


15456 (SERI/TP—31-248(Vol.2)(Pt.1), pp 551-583) Low tem- 
perature flat-plate collector space/water heating. Moore, S.W. (Los 
Alamos Scientific Lab., NM). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

Low temperature flat plate collector designs can take many 
different forms and make use of a variety of materials. Collectors can 
be liquid heaters, air heaters, heat-pipe heat exchanged, or a hybrid 
arrangement when combined with passive systems. They can be 
factory-manufactured modules, site assembly of factory-manufac- 
tured components, factory-manufactured into transportable housing, 
or completely site-constructed. Material selection for all components 
must be evaluated with respect to operating parameters, perform- 
ance, durability, and above all, life-cycle costing. 


15457 (SERI/TP—31-248(Vol.2)(Pt.i), pp 585-589) Fluid corro- 
sivity sensor for solar systems. Baboian, R.; Haynes, G.S. (Texas 
Instruments Inc., Attleboro, MA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

Automotive experience with inhibited heat exchanging fluids 
has not been a reliable indicator of their performance in flat plate 
solar collectors. There is a strong demand in the solar industry for a 
reliable method of determining the effectiveness of inhibitors. This 
has led to the development of a fluid corrosivity sensor capable of 
detecting, in situ, the effectiveness of inhibitors. This sensor is 
capable of detecting when the inhibitors in a system have been 
depleted to the point where corrosion of the materials in the system 
is imminent. The sensor is based on electrochemical principles and 
consists of a sensing probe, electronic package, and an indicating 
device. In practice, the potential between a sensing electrode and a 
reference electrode is monitored. A fully inhibited system exhibits a 
potential which is 0.5 volts less negative than an uninhibited system. 
Results of laboratory and field tests have shown that the sensor is 
responsive to all passivating inhibitors. Data has been generated 
which allows the device to trigger an indicating device when this 
potential difference exceeds a preset value where corrosion in immi- 
nent. 


15458 (SERI/TP—31-248{Vol.2)(Pt.1), pp 621-625) Electro- 
chemical measurements of time-of-wetness and atmospheric corrosion 
rates. Mansfeld, F.; Kenkel, J.V. (Rockwell Internaional Science 
Center, Thousand Oaks, CA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

An atmospheric corrosion monitor has been developed which 
allows monitoring of time-of-wetness and corrosion behavior in 
outdoor exposure. This device is being used in exposure studies in 
Southern California and has also been applied to laboratory studies 
of atmospheric corrosion, in which the effects of salt particles, 
gaseous pollutants, impurities in rust, temperature, and relative hu- 
midity are evaluated. 


15459 (SERI/TP—31-248(Vol.2)(Pt.1), pp 627-657) Results of 
thirty months atmospheric corrosion testing in St. Louis, Mo., USA. 
Mansfeld, F. (Rockwell Internaional Science Center, Thousand 
Oaks, CA). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 be 1978). 
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exposed for various lengths of time. Atmospheric 
woe, ncteee ne speed sad Sone. i 
midity, total sulfur, » HgS, Os, NO/sub x/, 
total : age Wee ene ees eoeaeaanes 
been co) at eac! nine exposure site under Regional 
Air Monitoring (a (RAMS). For galvanized steel and weather- 
ing steel, four different sets have been exposed in order to study the 
effect of the atmospheric conditions at first exposure on subsequent 
corrosion behavior. House paint showed discontinuous corrosion 
behavior with time. Exposure to the south was more corrosive than 
exposure to the north for both latex and oil base paint. Tarnishing of 
silver plated wey ered py ge eng = 


electrochemical technique. At some sites 50% 
curred after 3 months exposure. A first 


on corrosion behavior are belived to be due to multi i 1 
Corrosion (CCN) and Pollutant Code Numbers (PCN) have been 
assigned to each test site based on the average corrosion values and 
pollutant levels. No obvious correlations between corrosion behav- 
ior and atmospheric conditions can be obtained by comparison of 
these numbers. 


(SERI/TP—31-248(Vol.2)(Pt.1), pp 659-669) Inhibitors 
for low temperature flat-plate solar collectors in space/water heating. 
eres — a Energy a ~~ Oct 1979. 

rom Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 bec 1978). 


15461 (SERI/TP—31-248(Vol.2)(Ft.1), pp 671-680) Aluminum 

alloys. pedal (Univ. ra wie gee i — Oct ~ores 
rom Re! ty of ma ior solar energy 

Denver, CO, USA (18 1978). 

Chemical compositions limits for a number of wrought alu- 
minium alloys are given. The compositions most likely to be consid- 
ered for construction of solar energy apparatus are indicated. A 
generalized listing of comparative characteristics of the most useful 
alloys is given. 


15462 Hemitoroidal collector of direct dispersed reflected 
waves, Sherman, B.F. Jr. US Patent 4,148,299. 10 Apr 1979. Filed 
date 14 Jun 1978. 14p. 

A collector of waves, such as of solar radiations entering 
from any direction which, concentrates them w a receiver that 
converts them to useful p is described. Moderate concentra- 
ton factors are achieved without the necessity of tracking the sun. 
The reflective surface of the collector is a semicircular arc devel- 
oped by rotation about an axis either in the plane of the arc passing 
through the center of curvature to form a i or in the 
panel of the arc and tangent to one end to form a hemitoroid with a 
central cusp, or about some other axis; or some combination of these 
shapes. The device is compounded to provide an increased concen- 
tration factor. Means are discussed for ting the device to heat- 
collecting plates, heat pipes, or photovoltaic conversion devices 
(solar cells) of either disc, ribbon, or tube construction and for 
installing the device on surfaces of buildings with or without the 
capability of tracking the sun. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 15329 


15463 (CONF-791226—2) Two-tank seasonal storage concept 
solar space heating of buildings. Cha, B.K.; Connor, D.W.; Mueller, 
R.O. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 15p. Dep. NTIS, PC A02/MF AO1. 

From APS electron and atomic physics meeting; Houston, 
TX, USA (10 Dec 1979). 

An analysis of a novel two-tank water storage system is 
presented, consisting of a large primary water tank for seasonal 
storage of solar energy plus a much smaller secondary water tank for 
storage of solar energy collected during the heating season. The 
system offers the advantage of high collection efficiency during the 
early stages of the heating season, a period when the t of 
the primary tank is generally high. By preferentially drawing — 
from the small secondary tank to meet load, its temperature can 
kept well beluw that of the larger primary tank, erg agains 4 a 
lower-temperature source for collector inlet fluid. resulting 
improvement in annual system efficiency the addition of a 
small secondary tank is found to be substantial - for the site consid- 
ered (Madison, Wisconsin), the relative percentage gain in annual 
performance is in the range of 10 to 20%. A si ter model 

rmits accurate hour-by-hour transient simulation of per- 
ormance over a yearly cycle. Results are presented of detailed 
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simulations of collector and storage sizing and design trade-offs for 
solar energy systems supplying 90 to 100% of annual heating load 
requirements. 


15464 (DOE/NASA/1034—79/6) Candidate thermal energy 
storage technologies for solar industrial process heat 

Furman, E.R. (National Aeronautics and S Administration, 
Cleveland, OH (USA). Lewis Research Center). 1979. Contract EC- 
77-A-31-1034. 13p. (NASA-TM—81380; CONF-791024—14). Dep. 
NTIS, PC A02/MF AOl1. 

From Solar industrial process heat conference; San Francisco, 
CA, USA (31 Oct 1979). 

The successful application of solar industrial process heat 
(SIPH) will depend, in part, on the use of thermal energy storage 
(TES) to provide continuous operation during periods of solar 
isolation. A number of candidate TES system elements have been 
identified as having the potential of meeting this need. These ele- 
ments which include ——- media, containment and heat exchange 
are shown. Recently completed system studies on selected industries 
have identified a number of processes where TES appears attractive. 
These systems and the suggested TES subsystems are shown and 
discussed. 


15465 (ESG-DOE—13259) Hybrid thermal storage with water. 
Final report, September 1, 1977-November 10, 1978. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems Sage «3 
30 Sep 1979. Contract EG-77-C-02-4480. 328p. Dep. NTIS, 
A15/MF AO. 

After completion of a state-of-the-art survey, four distinct 
hybrid system — were developed. Two computer codes were 
developed to model the behavior of hybrid storage devices. A 
systems model code was also developed to compute the performance 
of solar heating systems. The systems model yielded results in 
excellent agreement with the TRNSYS code, but required only 5% 
of the computer time to complete a 1-year simulation. Designs for a 
unique water tank in a bed of gravel system, using an annular tank, 
were developed. Three sizes of this design were estimated to be 
applicable to the majority of residential applications in the United 
States. It was estimated that the use of these designs could result in a 
reduction in total cost of a solar heating system of up to 21%. It 
must be noted that the large uncertainties in the experimental data on 
which the analysis used in this study was based, and the uncertainties 
involved in the heat transfer modeling of hybrid systems, are signifi- 
cantly larger than the performance benefits indicated. The principal 
recommendation of this study is that experimental verification be 
made of these results. Suggested research in other areas includes an 
analytical study of the use of hybrid storage in solar air conditioning 
and heat pump systems and the incorporation of a faster integration 
scheme in TRNSYS. 


15466 (N—79-21553) Research on medium- and high-temperature 
solar heat-storage materials. Heine, D.; Jucker, J.; Koch, D.; Krahl- 
ing, H.; Supper, W. (Stuttgart Univ. (TH) (Germany, F.R.)). Apr 
1979. Translation of IKE-52F-258-78. 64p. NTIS, PC A04/MF AO1. 

Characteristics of solar heat storage materials, preliminary 
tests in which melting and solidification characteristics are tested, 
and service life and cycling tests are reported. Various aspects of 
corrosion are discussed as well as decision about ultimate selection of 
materials. A program for storage and evaluation of data is included. 
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15467 (SERI/PR—401-524) Education data base. Annual report, 
October 1, 1978-September 30, 1979. Corcoleotes, G.; O'Connor, K. 
(Solar Energy Research Inst., Golden, CO (USA)). Feb 1980. Con- 
tract EG-77-C-01-4042. 42p. Dep. NTIS, PC A03/MF AOI. 

The achievements and progress on the Solar Energy Educa- 
tion Data Base (SEEDB) during FY 1979 are summarized. The 
operation and associated problems of SEEDB; systems hardware 
and software switchover, and other general concerns of the data 
base are discussed. A statistical summary of schools participating in 
the data base is included. (MHR) 


15468 (SERI/SP—84-282) Solar energy technical training direc- 
tory. Corcoleotes, G.; Kramer, K.; O’Connor, K. (Solar Energy 
Research Inst., Golden, CO (USA)). Jun 1979. Contract EG-77-C- 
01-4042. 40p. Dep. NTIS, PC A03/MF AOI. 

Available solar energy offerings in the technical training area 
are presented. Institutions are listed alphabetically by state. Each 
listing includes an institution address and phone number, solar pro- 
grams or curricula offered, and detailed soler couse information. An 
alphabetical index of institutions in included. (MHR) 


15469 Expanding the frontier. Davis, CA; Geother- 
mal Resources Council (1979). 818p. (CONF-790906—). Geothermal 
Resources Council, P.O. Box 98, Davis, CA 95616. 
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From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Two hundred and seven papers are included. Twenty-five 
were abstracted previously for EDB. Separate entries were prepared 
for one hundred and eighty-two. (MHR) 


RESOURCE STATUS AND ASSESSMENT 


15470 (SAN—2118-1, pp 1-7) Geothermal resources: an intro- 
duction with on low temperature reservoirs. Rybach, L. 
(Inst. of Geophysics ETHZ, Zurich, Switzerland). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

Utilization of the enormous potential of terrestrial heat with 
today’s technology is economically feasible if a subsurface reservoir 
exists from wich a fluid with elevated temperature can be Produced. 
For district heating the minimum temperature is 55 to 60°C (130 to 
140°F) and the production rate around 70 m*h (300 gpm); thus the 
reservoir must have high natural porosity and permeability. In 
impermeable rocks artificial heat extraction loops can be created. 
Geothermal background to describe low-temperature reservoirs is 
presented. The performance of thermal springs is described and 
production from deep aquifers and hot dry rocks is discussed in 
terms of heat content, permeability and reservoir lifetime. Environ- 
mental aspects are addressed which show that geothermal energy 
extraction will cause no climatic effects. Chemical effects are the 
most significant ones; more basic research is needed to predict the 
long-term chemical performance of geothermal systems. 


USA 
REFER ALSO TO CITATION(S) 15552 


15471 (PNL—3072) Long-term supply curves for geothermal 
energy: the impacts of technology. Fassbender, L.L.; Bloomster, C.H. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Jan 1980. 
Contract EY-76-C-06-1830. 94p. Dep. NTIS, PC A0S/MF AOI. 
Near-term and long-term supply curves are presented for 
electric applications of geothermal energy. The GEOCOST model 
was used to determine the present and future energy production 
costs for the high-temperature and intermediate-temperature hydro- 
thermal resources identified by the USGS The long-term supply 
curves illustrate the potential shifts in the near-term supply curve 
which would result from certain technology improvements currently 
being pursued. Programs with the most significant potential impacts 
are those which result in large reductions in drilling cost, those 
which lead to development of commercial high capacity downhole 
umps, and those which lead to large increases in the plant capacity 
actor. Curves were drawn to show the impacts of individual tech- 
nology improvements and also to show the cumulative impacts of 
combinations of technological advances expected to be achieved by 
1982 and 1985. Geotaeiel cbagivien of all the programs evaluated 
would result in a cumulative cost reduction of $90 billion (not 
discounted) in electrical generating costs from the identified hydro- 
thermal resources. 


15472 (SAN—2118-1, pp 99-101) Prospectus for geothermal 
energy: the Atlantic Coastal Plain. Paddison, F.C. (Johns Hopkins 
Univ., Laurel, MD). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

The Department of Energy is targeting and evaluating the 
not-so-obvious geothermal resource areas under the Atlantic Coastal 
Plain. These potential hydrothermal resources turn out to be areas of 
reasonable size from the State of New Jersey to the State of Georgia. 
The resources are evidenced by higher-than-normal thermal gradi- 
ents; however, the sedimentary sequences are of limited depth, so 
that the expected temperatures at the bottom of the sedimentary pile 
are such that use will be limited to direct (non-electric) applications. 
A survey of the northern half of the Coastal Plain established the 
potential market for moderate temperature geothermal energy. This 
effort is being followed in each resource area by the preparation of a 
how-to-apply prospectus or scenario. Since each state is unique in its 
resource characteristics, its laws, regulations, environmental con- 
cerns and, further states differ in their method of planning for 
accommodating new energy forms and economic development of 
state and counties. The —— is accordingly prepared either by, 
or with the assistance of, local agencies. The prospectus outlines the 
applications, engineering, and economic considerations, and a road 
map through the institutional, environmental and legal requirements 
for his particular use. Finally, the prospectus identifies those issues 
which are yet to be resolved, either by the federal, state or local 
government. There results, therefore, a planning document with 
enough detail so that a potentialy interested user (entrepreneur) can 
assess the resource’s potential to his needs. 
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15473 Opportunity: direct use of hydrothermal energy in Colora- 
do. Coe, B.A. (Geological Survey, Denver, CO). pp 117-119 of 
Expanding the geothermal frontier. Davis, CA; Geothermal Re- 


From Geothermal Resources Council annual meeting; Reno, 
NV, = (24 Sep 1979). 

Hydrothermal —< is available for direct use at nearby 
market areas in Colorado. Furthermore, interest in the energy 
is high. But development of geothermal energy for use is 
minimal except where federal grants have been awarded. Incentives 
effective in encouraging either users or small business to rete Ang the 
energy are different from those effective with well-financed estab- 
lished energy companies. With incentives er to fit the situa- 
eee the geothermal frontier in Colorado can be significantly ex- 
panded 


15474 Geothermal electric power in the Pacific Northwest. Fass- 
bender, L.L. (Battelle Pacific Northwest Labs., Richland, WA). pp 
197-199 of Expanding the geothermal frontier. Davis, CA; Geother- 
mal Resources Council (1979). 

From Geothermal Resources Council annual ifn Reno, 
NV, USA (24 Sep 1979). 

Geothermal energy has a promising ngs to s elec- 
tric power to the Pacific Northwest. The tn 
(USGS) has identified two high-temperature ecvoceneedl convec- 
tion systems in Idaho, eight in Oregon, and one in Washington. Six 
of these eleven systems have an estimated electrical potential greater 
than 50 MWe for 30 years. It is estimated that the production cost at 
one of these sites (Newberry Caldera, on) is competitive now 
with the marginal cost of new conventional electric power genera- 
tion. The other five sites could become competitive in the 1980's 
with successful rey oe improvements currently under investi- 
gation. In view of the favorable economics of geothermal power, 
coupled with the apparent problems of conventional energy sources, 
utilities in the Pacific Northwest should begin developing the indig- 
enous geothermal resources now. 


15475 State coupled resource assessment program: an update. 
Foley, D.; Wright, P.M.; Section, D.W.; Nichols, C.R.; Mink, 
LL; Brophy, G.P.; Grim, P.J.; Berry, G. (Univ. of Utah, Salt Lake 
City). pp 217-219 of Expanding the geothermal frontier. Davis, CA; 
Geot' ~— Resources Council (1979). 
m Geothermal Resources Council annual meeting; Reno, 

NV, USA. (04 Sep 1979). 

Following a brief review of the program, the following are 
listed: participants in the state coupled program and state coupled 
program personnel. (MHR) 


15476 Nevada's geothermal resources and their potential for 
direct utilization. Koenig, B.A.; Trexler, D.T.; Flynn, T. (Univ. of 
Nevada, Reno). pp 345-347 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The Nevada Bureau of Mines and Geology has completed a 
statewide assessment of geothermal resources with special emphasis 
on direct utilization potential. The ge a involved editing and 
verification of existing data in the U.S. Geological Survey computer 
file GEOTHERM, supplying additional in-house and field data to 
GEOTHERM, and publishing a 1:500,000 scale map of Nevada's 
geothermal resources, outlining areas of highest potential for direct 
use. During the course of the investigation, a numerical scheme was 
developed that integrates physical, chemical, and demographic data 
and yields a semiquantitative probability function. The value of the 
amma d function may be used to determine resource development 
avorability for both process and space heating applications. In 
addition, the map also contains symbols for individual thermal 
springs and thy that incorporate temperature (°C), location, Ve 

ow rate, dominant chemical species, and total dissolved solids. 


me is the most comprehensive geothermal map to date, and the 
ques developed can be used by other organizations who wish 
7 quantify their state’s geothermal resources potential. 


15477 New perspective on major geothermal power R and D 

Lawford, T.W. (EG and G Idaho, Inc., daho Falls). pp 
361-364 of Expanding the — frontier. Davis, CA; Geother- 
mal Resources Council (1979 

From Geothermal ‘a Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

An innovative new method to evaluate the economic electric 
potential of the U.S. hydrothermal resource base, and the increase in 
this economic potential due to major R and D technical programs 
are described. This method first evaluates the electrical potential of 
the U.S. hydrothermal resource base by applying appropriate con- 
version efficiencies to the — temperature distribution of the 
hydrothermal energy base. nomics are applied, and the well flow 
required to generate economical power at any given temperature is 
established. r well flow probability distribution establishes the prob- 
ability that the required well flow can be achieved, and that prob- 
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ability establishes the fraction of the resource base at the given 
temperature which can economically be developed. 

Summary of geothermal resources and conflicting concerns 
in the Alvord Valley, Oregon. Wassinger, C.E.; Koza, D.M. (Geo- 
logical Survey, Santa Rosa, CA). pp 765-168 of Expanding the 

a frontier. Davis, CA; Geothermal Resources Council 
From Geothermal Resources Council annual meeting; Reno, 
NV, USA oe wg Sep 1979). 
eothermal resource potential of the Alvord Valley is 
poms, ighest in Oregon. However, environmental concerns, 
litigation, and administrative requirements have delayed exploration 
sro ceaieeert ein snag’ ath Present estimates indicate that 
loratory a ee 
Anved alley ‘until 198 


NON-USA 


15479 (DOE/IA—0009-2, pp 69-78) Geothermal energy. Four- 
nier, R.O. Aug 1979. 

In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1 

The geothermal energy resource base of Peru is considered as 
ait: the kent chown apace Because thermal 
gradients and heat flow are poorly known throughout Peru, data are 
insufficient to estimate whether the geothermal resource base for 
Peru is relatively large or small, compared ; 
According to Uyeda and Watanabe (1970), thermal gradients in 
South America generally are relatively low in the Pacific coast area; 
are relatively high in the Andes area; and are normal to subnormal in 
most other places. Because the Andes occupy a relatively large area 
of Peru, the ecaeebte Sate OFS SOE ery 
large com: to the world average. The important 
the quantity of heat (thermal energy) that can be caeeniaaiy 
extracted using present and probable future technology. In this 
regard, Peru has no demonstrated economic reserves. There are, 
however, demonstrated subeconomic resources, as shown by the 
ae aphe-nemterphars. de mr - dean go eat: deeper rng 

the chemical and physical character of the hot springs, a 

broad knowledge of the geologic characteristics where economic 
geothermal resources tend to occur, and analogy with demonstrated 
geothermal energy reserves in northern Chile, economic reserves 
and subeconomic resources can be inferred for Peru. The inferred 
reserves all are in southern Peru in areas of recent and active 
volcanism. Inferred resources and speculative resources and reserves 
SS ee ee eee eee a ee 
spring activity within the Cor Occidental and in a zone 
extending from Cuzo to Puno.The reserves in central and northern 


that significant amounts of geo By 
extracted from the particular type of geologic environment encoun- 
tered there. 


15480 (NE-PROJ—4560062-063) a nant ager energy in south- 
west Scania, Sweden: drilling and of Hoellviksnaes 1. 
Final report. Gustafson, G.; Andersson, O. (Viak AB, Vaellingby 
(Sweden)). Jul oy Pas (In Swedish). Dep. NTIS (US Sales 
Only), PC A06/MF 


that 3 MW thermal energy could be supplied from this well, at a 
water temperature of about 60°C. The geothermal fluid had a salt 
content of 170 to 195 g/l. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 15536, 16912 


15481 Fault intersections and transform faults in the 
Salton Geothermal 


Southern Trough Area, Baja California, Mexico. 
Haar, S.V. oe. of California, i Cruz, LP. pp pact Nol 
CA; Geothermal R: 


frontier. Davis, 

ony Aw 1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Analysis of 55 wells , at the Cerro Prieto Geothermal 
Field and a suite of 0 ae newer ere ar 
the southern Salton oan the oMexican-United States 
to the Gulf of California clarify two concepts important to 
mal development: !) increased natural convective fluid 
better ility should occur at intersecting faults both regional 
ly and within a producing field, and 2) the Cerro Prieto and 
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faults are best conceived of as hybrid types — features of both 
San Andreas style wrench faults and oceanic orm faults. 


USA 
REFER ALSO TO CITATION(S) 15503, 15506, 15517, 16932 


(COO—2708T022-1, pp 89-105) Thermal regimes of the 
those related to hydrothermal and magmatic sys- 


i illing program. 

the scientific rationale tor drifing, subsurface data required, 
and specific thermal regimes recommended for deep drillin, if are 
reviewed. these ific thermal regimes are discussed as follows: 
vapor-dominated hydrothermal convection systems, hot-water hy- 
drothermal convection systems driven by high-level igneous intru- 
sions, hot-water geothermal systems driven by regional conductive 
heat flow, and chemical processes in active volcanic regions, 
and thermal processes in stable regions. (MHR) 


15483 (DOE/ET/28392—34) Geology of the Soda Lake geother- 
mal area. Sibbett, B.S. (Utah Univ., Salt Lake City (USA). Research 
Inst.). Dec 1979. Contract EG-78-C-07-1701. 39p. Dep. NTIS, PC 
A03/MF AOI. 

The Soda Lake geothermal area is located in the Carson 
Desert, west-central Nevada. Hot springs activity has occurred in 
the Soda Lake area in the past, resulting in surface deposits which 
have motivated present geothermal exploration. The geothermal 
anomaly is in ternary clastic sediments which are as much as 
4600 feet thick. sediments consist of interbedded deltaic, lacus- 
trine, and alluvial sediments. Quaternary basaltic igneous activity has 
produced cinder cones, phreatic explosions that formed the maar 
occupied by Soda Lake, and possible dikes. Opal deposition and soil 
alteration are restricted to a small area two miles north of Soda 
Lake. The location of hot springs activity and the surface thermal 
— may be partially controlled by north-northeast-trending 
aults. 


15484 (DOE/ET/28392—36) Geology and alteration of the Bal- 
tazor Hot and Painted Hills Areas, Humboldt 


Springs 
County, Nevada. Hulen, J.B. (Utah Univ., Salt Lake City (USA). 
Research Inst.). Dec 1979. Contract EG-78-C-07-1701. 68p. Dep. 
NTIS, PC A04/MF AO1. 
The Baltazor Hot he KGRA and nearby Painted Hills 


thermal area are situated in Humboldt County, northwestern Nevada 
along the northwestern margin of the Basin and Range province. 
The oldest rocks exposed in the Baltazor area are eugeosynclinal 
metasedimentary and subordinate metavolcanic rocks of Permian to 
Triassic age intruded by Cretaceous diorite and quartz diorite. These 
are overlain by a thick volcanic and volcaniclastic sequence of 
Miocene through Pliocene age. Pre-Tertiary rocks are not exposed 
in the Painted Hills. Principal structures in the Baltazor area are 
intersecting high-angle normal favlts which trend northerly and 
northwesterly. Quaternary landsliaes are dominant in the Painted 
Hills, although northerly- and northwesterly-trending high-angle 
faults are also present. Hydrothermal alteration and mineralization at 
Baltazor and in the Painted Hills are of several different styles and 
ages. Copper-bearing quartz veins in pre-Tertiary rocks antedate 
Cenozoic volcanism and sedimentation. The heat source for thermal 
p and alteration in both areas is probably deep fault- 
controlled fluid circulation coupled with ar abnormally high region- 
al thermal gradient. (MHR) 


15485 (EGG—2011) Geothermal resource exploration in Boise, 
Idaho. Nelson, L.B.; Niemi, W.L.; Stoker, R.C. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Feb 1980. Contract EY-76-C- 
07-1570. 34p. Dep. NTIS, PC A03/MF AOI. 

Supersedes TREE—1161. 

Exploratory drilling in Boise, Idaho, in the vicinity of the 
Boise Front Fault has confirmed the ee of a 170°F (77°C) 

eothermal resource below about 800 ft (244 m) near the Veterans 
ospital of the Military Reserve Park. The Idaho National Engi- 

neering Laboratory (INEL), sponsored by the Department of 
Energy, drilled three exploratory slim holes and two deep explorato- 
ry test wells. Study results based on tests of the two exploratory-test 
wells are reported. Faulting related to the Boise Front Fault defines 
a major physiographic break in the area that acts as a subsurface 
conduit through which geothermal water circulates. Hydrologic 
tests indicate that rocks disturbed by the Boise Front Fault may be as 
much as ten times more permeable than those removed from the 
major structural lineament. 
15486 (SAN—2118-1, pp 9-11) General geology of the east coast 
with on geothermal energy regions: a detailed 
. Glover, L. III. (Virginia Polytechnic Inst. and State Univ., 
i Apr 1979. 

In Symposium on geothermal | and its direct uses in the 
eastern United States. Special report No. 5. 
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In the search for east coast geothermal resources, the struc- 
ture, composition, age, and intensity of metamorphism and of granite 
emplacement, and heat production of rocks in the basement under 
the Atlantic Coastal Plain are reviewed. (MHR) 


15487 (SAN—2118-1, pp 31-36) Cenozoic and mesozoic aquifer 
systems of the Atlantic Coastal Plain. Brown, P.M. (Geological 
Survey, Raleigh, NC). Apr 1979. 

In Symposium on geothermal contay and its direct uses in the 
eastern United States. Special report No. 5. 

In areas such as the Atlantic Coastal Plain, where suspected 
crustal heat sources have not yet been fully documented, the geo- 
thermal potential of aquifer systems may, in the absence of a known 
heat source, and in part, be quantified, on the basis of geologic 
information, for comparative, region-wide, screening ag e 
basic geologic information required is: (1) that which defines the 
regional structural-stratigraphic framework and the manner in which 
it controls the position and composition of aquifer systems present in 
the sediment mass; and (2) that which delineates aquifer systems and 
their component —_ This information is reviewed for the Atlantic 
Coastal Plain. (MHR) 


15488 (SAN—2118-1, pp 43-47) Hot dry rock program in the 
— US, Pettitt, R.A. ( Alamos Scientific Lab., NM). Apr 
1979. 

In Symposium on geothermal Ng a and its direct uses in the 
eastern United States. Special report No. 5. 

The Los Alamos Scientific Laboratory (LASL) Hot Dry 
Rock Geothermal Energy Project is the first US field test of this 
huge geothermal resource base. In the concept developed by LASL, 
a man-made hole into relatively impermeable hot rock, creating a 
large surface area for heat transfer by fracturing the rock with 
hydraulic pressure, then drilling a second hole to intersect the 
fracture to complete the circulation loop. Such a demonstration 
system has been completed at Fenton Hill in north-central New 
Mexico, at a depth of 3050 m (10,000 ft) and a bottomhole tem; - 
ture of 205°C (402°F). The system has been successfully circulated 
for approximately 2800 h to determine temperature drawdown, 
permeation water loss and flow characteristics of the pressurized 
reservoir, to examine chemistry changes in the circulating fluid, and 
to monitor for induced seismic effects. As a result of these successful 
experiments, a national program for development of the hot dry rock 
potential is now being conducted by LASL. Additional sites are 
being evaluated in the bs for prospective demonstration plants. Two 
of the most promising eastern locations at this time appear to be 
northcentral New York State and the eastern shore of Maryland and 
Virginia. Hot dry rock sites in the east will probably closely follow 
the technology developed in New Mexico - at least for the first 
several projects. Several areas in the east have geothermal gradients 
that are high enough to be considered for electrical power genera- 
tion, as well as nonelectrical uses. 


15489 Exploration significance of low-angle faults in the Roose- 
velt Hot Springs and Cove Fort-Sriphurdale geothermal systems, 
Utah. Nielson, D.L.; Moore, J.N. (Univ. of Utah, Salt Lake City). pp 
503-506 of Expanding the — frontier. Davis, CA; Geother- 
mal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Low-angle normal faults of Tertiary Age have been docu- 
mented by detailed geologic mapping at both the Roosevelt Hot 
Springs and Cove hem map geothermal fields in Utah. At 
Cove Fort-Sulphurdale the low-angle structures cap the geothermal 
system and inhibit the rise of H2S from the thermal fluids as 
evidenced by the lack of alteration within the zone of low-angle 
faulting. Low-angle faults in the Roosevelt Hot Springs KGRA have 
produced structures in the southern portion of the reservoir which, 
where intersected by later faults, provide significant permeability 
controls on the geothermal system. Low-angle normal faults are 
more common in this portion of the Basin and Range than indicated 
by existing maps, and their presence and importance should be 
evaluated in exploration programs. 


15490 Geologic setting of Castle Hot Springs, Arizona. Sheridan, 
M.F.; Wohletz, K.H.; Ward, M.B.; Satkin, R.L. (Arizona State 
Univ., Tempe). pp 643-645 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Castle Hot Springs, a resort area established in 1891, is 
presently owned by the Arizona State University Foundation and 
used as a University conference center. It is located 70 km northwest 
of Phoenix in an area of several other warm springs. The spring 
issues an average flow of 1,300 litres per minute with a surface 
temperature of 46°C. Water geochemistry indicates a subsurface 
temperature in excess of 100° The resource is being evaluated as 
an energy source for space heating and cooling of the conference 
center. 
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E.M.; Struhsacker, D.W. (Univ. of Utah, Salt Lake City). pp 659-662 
of Expanding the geothermal frontier. Davis, CA; Geothermal Re- 
sources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Lithologic and structural patterns in the Beowawe KGRA as 
inferred from resistivity and shallow seismic reflection data are 
consistent with mapped geologic units and structures and with the 
logs of two deep geothermal test holes. The spectacular surface 
phenomena at The Geysers mark an area where several fault pat- 
terns intersect. East-northeast and northwest normal faults control 
hot spring distribution and structural blocks in a thick sequence of 
basaltic andesite flows overlying minor tuffs and the Ordovician 
Valmy Formation. A similar structural complexity occurs in Horse 
Heaven, 4 mi (6.4 km) southwest of The Geysers. 

15492 (IDO—78-1701.b.1.1.4) Annotated pee pe Gao of the oe 
ology of the Roosevelt Hot Springs known 

and the adjacent Mineral Mountains, March 1978. elie, | DB. 
(Utah Univ., Salt Lake City (USA). Research Inst.). 
Contract EG-78-C-07-1701. 23p. Dep. NTIS, PC A02/M 


15493 (IDO—78-1701.b.1.1.1) Stratigraphy and alteration, 15 
shallow thermal gradient holes, Roosevelt Hot Springs KGRA and 
vicinity, Millard and Beaver Counties, Utah. Hulen, J.B. (Utah Univ., 
Salt Lake City (USA). Earth Science Lab.). Sep 1978. Contract EG- 
78-C-07-1701. 67p. Dep. NTIS, PC A04/MF AOl1. 

Fifteen shallow thermal gradient drill holes were recently 
completed by Geothermal Power Corporation (GPCR) in the vicini- 
ty of the Roosevelt Hot Springs KGRA. Five holes penetrated 
Tertiary granitic rocks and Precambrian gneiss east of the KGRA. 
Seven holes completed entirely in alluvium near the southwestern 
corner of the KGRA encountered a near-surface marker horizon of 
Pleistocene pumice and perlite. Maximum calculated alluvial sedi- 
mentation rates since initial deposition of this pumice and perlite 
range from 1 foot in 12,500 years to 1 foot in 2,300 years. Three 
holes east of the Mineral Mountains penetrated late Cenozoic basal- 
tic andesite beneath a thin veneer of alluvium. All 15 GPCR drill 
holes appear to be peripheral to a central zone of anomalously high 
thermal gradient and low resisitivity delineated by previous investi- 
gations. GPCR-8 and -14, however, are characterized by high heat 
flow and relatively abundant manganese oxide mineralization, which 
may reflect a favorable hydrologic system controlling thermal fluid 
flow at depth. These holes thus seem most encouraging for discov- 
ery of a deeper high-temperature geothermal resource. 


NON-USA 
REFER ALSO TO CITATION(S) 15522 


15494 ss peop simulation of land subsidence 
at the Wairak in New Zealand. Narasimhan, T.N.; 
Goyal, K.P. (Cafornia Univ., ee (USA). Lawrence Berkeley 
Lab.). Dec 1979. Contract W-7405-ENG-48. 9p. (CONF-791235—1). 
Dep. NTIS, PC A02/MF AO1. 

From 5. geothermal reservoir engineering workshop; Stan- 
ford, CA, USA (12 Dec 1979). 

The geothermal system has been treated as an isothermal, 
liquid system and the preliminary model studies the effect of hetero- 
geneity and plasticity on the subsidence phenomenon. The system 
was idealized as consisting of the Waiora aquifer and the overlying 
Huka Falls (mudstone) aquitard. An idealized graded thickness of 
the Huka Falls formation of 40 m, 80 m, 120 m, 160 m, and 200 
meters was used. Results were obtained which were qualitatively 
similar to those measured at the site. (MHR) 


15495 Two-dimensional simulation of the Wairakei geothermal 
field. Garg, S.K.; Rice, L.F.; Pritchett, J.W. Las age yee ne — 
Software, La Jolla, CA). pp 237-240 of ey ame 

frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A two-dimensional (vertical) model of the Wairakei geother- 
mal field is presented. The model satisfactorily reproduces the 
known pre-production state of the reservoir and has been used to 
match the production history of the field up to 1976. The computed 
pressure response displays an excellent agreement with the data. The 
agreement between the computed and observed enthalpies is less 
satisfactory; it is hypothesized that some of this disagreement may be 
due to certain three-dimensional effects not considered in the model. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 15478 


Ward, S.H.; Ross, H.P.; Nielson, D.L. (Utah Univ., Salt Lake City 
(USA). Earth Science Lab.). Dec 1979. Contract EG-78-C-07-1701. 
46p. Dep. NTIS, PC A03/MF A0O1. 

A fifteen phase strategy of exploration for high temperature 
convective hedocdeeneal resources in the basin and range province, 
recommended 


herein, features a balanced mix of geological, or 
chemical, geophysical, Sedostnlenl, and drilling activities. Lad 
strategy is based on a study of data submitted under the 
of Energy's Industry Coupled Case Study Pro, . Justification for 
inclusion in or exclusion from the strategy of all pertinent geoscienti- 
fic methods is given. With continuing research on methods of 
exploration for ms modeling of convective hydrothermal systems, 
this strategy is expected to change and become more cost-effective 
with time. Variations on the basic strategy are to be expected where 
the ed es or —e requires it. | het preferences, =, 
constraints, and land position constraints, and v; 

may cause yh geothermal exploration managers ~— 
angen with our strategy. For aoe just entering geothermal explora- 
tion, the strategy is expected to be particularly useful. 


15497 a BR eet | Sees exploration assess- 
ment and pper Klamath Lake area, Klamath Basin, 
Stark, M.; Golds N.E.; Wollenberg, H.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1980. Con- 
tract W-7405-ENG-48. boa: gp NTIS, PC A0S/MF AO1. 
Government, and private data on the Klamath 
geothermal resource are reviewed, synthesized, and reinter- 
preted. me es Oe eer ee ee eee © Se ee ee 
remote sensing, geochemical, temperature gradient, gravity, aero- 
magnetic, and electrical resistivity data sets are examined. These data 
were derived from surveys concentrated on the east and west shores 
of U Klamath Lake. The geological, remote sensing, and poten- 
tial field data suggest a few northeast-trending discontinuities, which 
cross the regional north-westerly strike. The groundwater geochemi- 
cal data are reviewed and the various reservoir temperature esti- 
mates com Particular attention is given to specific electrical 
conductivities of waters as an interpretational aid to the subsurface 
resistivity results. The electrical resistivity data include Schlum- 
berger, dipole-dipole, electromagnetic, and roving dipole survey 
results. Two-dimensional computer modeling techniques are used to 
develop a subsurface picture of the west shore of the lake. (MHR) 


15498 (SAN—2118-1, pp 23-24) Geothermal exploration meth- 
ods and results: inland states. Maxwell, J.C. (Los Alamos Scientific 
Lab., NM). Apr 1979. 
In Symposium on geothermal energy and its direct uses in the 
eastern United States. — rt No 
The Los Alamos Scientific Laboratory (LASL) rmal 
exploration sequence includes: (a) review of AAPG/U: db aes 
maps; (b) literature search; (c) consideration of potential ets; (d) 
groundwater silica geothermometry; (e) analysis of bottom-hole tem- 
peratures; (F) heat flow measurement of available wells; and (g) 
of new test holes. This procedure has located anomalies near 
Syracuse, NY (36°C/km, 56°C silica max.), near Buffalo, NY 
(36°C/km, 65°C silica max.), southeast Ohio, western and south- 
western Nebraska, and three new warm springs in Arkansas. Other 
investigations have found high heat generation (14 to 25 HGU) in 
the White Mountain batholith NH (170°C calculated at 6 km depth), 
uparching of the Adirondac Dome, NY, and potentially economic 
electricity from hot brines in southwest Arkansas. 


15499 (SAND—80-0309C) Magma energy: a feasible alterna- 
tive?. Colp, J.L. (Sandia Labs., Albuquerque, NM (USA)). 1979. 
Contract EY-76-C-04-0789. 21p. (CONF-791216—2). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on long-term energy resources; Montreal, 
Canada oo Dec 1979). 

A program to ween aed the scientific feasibility of extracting 
energy directly from deeply buried circulating magma sources is 
described. The following program tasks are discussed: source loca- 
tion and definition, source tapping, magma characterization, magma/ 
material compatibility, and energy extraction. (MHR) 

15500 Goal oriented funding for geothermal exploration R and D. 
Dhillon, H. (MITRE Corp., McLean, VA); El-Sawy, A.; Ball, L. pp 
161-164 of Ex ing the frontier. Davis, CA; Geother- 
mal —— Council (1979). 

rom Geothermal Resources Council annual meeting; Reno, 
NV, usa (24 Sep 1979). 


A methodology is presented for R and D natoniag Sond on 
targeted goals for improvement and their expect fits. The 
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level of R and D funding is determined by estimating the discounted 
present worth of the targeted improvements, and a suitable value of 
benefit/cost ratios for the R and D activities. 


15501 Soda Lake, Nevada, thermal anomaly. Hill, D.G.; 
Layman, E.B.; Swift, C.M.; Yungul, S.H. (Chevron Resources Co., 
San Francisco, CA). pp 305-308 of Expanding the geothermal fron- 
tier. Davis, CA; fod Saw Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The Soda Lake thermal anomaly is located in the southern 
part of the extensional Carson Sink in western Nevada. The shallow 
thermal regime is well defined, with temperatures in excess of 365°F 
in exploratory temperature holes. Current interpretation of all availa- 
ble data yields a NE-SW trending thermal plume dipping to the SE. 
This plume appears to rise along a NE-SW trending fault, NE of 
Soda Lake. Geochemical base temperature determinations estimate 
reservoir temperatures in excess of 400°F. Additional work is under- 
way to define and evaluate the potential geothermal reservoir. 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 15491 


15502 (DOE/ET/28392—29) Bipole-dipole interpretation with 
three-dimensional models (including a field study of Las Alturas, New 
Mexico). Hohmann, G.W.; Jiracek, G.R. (Utah Univ., Salt Lake City 
(USA). Earth Science Lab.). Sep 1979. Contract EG-78-C-07-1701. 
58p. . NTIS, PC A04/MF AO1. 

¢ bipole-dipole responses of three-dimensional (3D) prisms 
were studied using an integral equation numerical solution. Although 
response patterns are quite complex, the bipole-dipole method ap- 
pears to be a useful, efficient means of mapping the areal distribution 
of resistivity. However, 3D modeling is required for quantitative 
interpretation. Computer time for our solution varies from negligible 
for small bodies to 6 minutes on a UNIVAC 1108 for the largest 
possible body (85 cubes). Bipole-dipole response varies significantly 
with bipole orientation and position, but simply changing the dis- 
tance between the bipole and the body does not greatly affect the 
response. However, the response is complex and interpretation am- 
biguous if both transmitter electrodes are located directly over a 
body. Boundaries of shallow bodies are much better resolved than 
those of deep bodies. Conductive bodies produce false polarization 
_ that can confuse interpretation. It is difficult to distinguish the 
effects of depth and resistivity contrast, and, as with all electrical 
methods, depth extent is difficult to resolve. Interactive interpreta- 
tion of bipole-dipole field results from a geothermal prospect in New 
Mexico illustrates the value of the 3D modeling technique. 


15503 (DOE/ET/28392—35) Interpretation of electrical resis- 
tivity and shallow seismic reflection profiles, Whirlwind Valley and 
Horse Heaven areas, Beowawe KGRA, Nevada. Smith, C. (Utah 
Univ., Salt Lake City (USA). Research Inst.). Dec 1979. Contract 
EG-78-C-07-1701. 98p. Dep. NTIS, PC AO5/MF AOI. 

Numerical modeling and analysis of surface electrical and 
seismic data from the Beowawe KGRA, north-central Nevada, 
permit extrapolation of mapped geologic units and structures to 

ximately a mile (1.6 km) depth from which inferences about 
the geothermal system can be made. Detailed numerical modeling 
was complete for 78 line-mi. (125 km) of dipole-dipole resistivity 
data and includes compensation for topographic effects caused by 
the Malpais Rim scarp. The interpreted sections have as many as five 
distinct electrical units, one of which occurs only within the area of 
hydrothermal alteration along the fault set at the base of the Malpais 
Rim. The weight-drop seismic reflection data show numerous 
normal faults sub-paralle! to the Malpais Rim within Whirlwind 
Valley west and southwest of The Geysers. 


15504 (IDO—77.5.7) Low-altitude aeromagnetic survey of a por- 
tion of the Coso Hot Springs KGRA, Inyo County, California. Fox, 
R.C. (Utah Univ., Salt Lake City (USA). Research Inst.). May 1978. 
Contract EG-78-C-07-1701. 70p. Dep. NTIS, PC A04/MF AOI. 

A detailed low-altitude aeromagnetic survey of 576 line-mi 
(927 line-km) was completed over a portion of the Coso Hot Springs 
KGRA in September 1977. The survey has defined a pronounced 
magnetic low that could help delineate the geothermal system. The 
magnetic low has an areal extent of approximately 10 sq mi (26 sq 
km). Direct and indirect evidence indicates that this anomaly is due, 
in part, to magnetite destruction by hydrothermal solutions associat- 
ed with the geothermal system. The anomaly generally coincides 
with two other geophysical anomalies which are directly associated 
with the system: (1) a bedrock electrical resistivity low; and (2) an 
area of relatively high near-surface temperatures. The highest meas- 
ured heat flow, 18 HFU, also occurs within its boundary. The 
magnetic low occurs at the intersection of two major structural 
zones which coincide with a complementary set of strike-slip fault 
zones determined from seismic activity. The intersection of these 
two zones of active tectonism probably served as the locus for 
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emplacement of a pluton at depth, above which are observed the 
coincidental geophysical anomalies and surface manifestations relat- 
ed to the geothermal system. 


15505 (LBL—9920) Design and application of a mega-moment 

source. Riveros, C.A.; Goldstein, N.E. (Chica- 

o Univ., IL (USA); California Univ., Berkeley (USA). Lawrence 

Berkeley Lab.). Oct 1979. Contract W-7405-ENG-48. 18p. (CONF- 
791107—2). Dep. NTIS, PC A02/MF AO1. 

From 49. annual international SEG meeting; New Orleans, 
LA, USA (4 Nov 1979). 

An electromagnetic transmitter capable of generating a mag- 
netic dipole moment in excess of 10° mks over a wide frequency 
— was designed and field tested in connection with geothermal 
exploration surveys. Engineering aspects of the transmitter pertinent 
to the design and construction of similar transmitters for various 
geophysical applications are dealt with. Existing EM transmitters 
were tested and found inadequate because they were too limited by 
the inductive nature of their loads to produce a sufficiently large 
dipole moment. A 4 transmitter specifically suited to, but 
not requiring adjustments for, the reactive nature of the transmitter 
ne was designed. This prototype was built around an existing 60 
kW motor-generator set mounted on a one-ton 4-wheel-drive truck, 
and was designated as the EM-60 controlled source. Field tests were 
carried out with a horizontal loop transmitter in both Grass Valley, 
Nevada and on the flanks of Mount Hood, Oregon During these 
tests, the magnetic moment exceeded 1 x 10° mks (rms) over the 
frequency range .02 to 500 Hz, although only 1.4 to 1.6 km of No. 6 
welding cable was used. The current was switched between +-63 A. 
Field tests indicated the transmitter design provides a safe and 
reliable system. As no special tuning or adjusting is required for 
frequency changes, the transmitter is easily operated by one person. 


‘However, in field tests it was convenient to operate the entire system 


with a four-man crew, the same crew size used for dipole-dipole dc 
resistivity. Crew comments suggested that the EM technique is 
faster and easier than dc resistivity work in the flat, open terrain of a 
Basin and Range Valley. 


15506 (SAN—2118-1, pp 13-22) Geothermal exploration meth- 
ods and results: Atlantic Coastal Plain. Costain, J.K. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

Optimum sites for the development of geothermal energy 
resources in the eastern United States will probably be associated 
with the sediments of the Atlantic Coastal Plain. These sediments 
have a relatively low thermal conductivity resulting in, even for a 
normal heat flow, relatively high geothermal gradients. If such 
sediments blanket a radiogenic, heat-producing granite in the base- 
ment crystalline rocks, isotherms will be warped upward and higher 
temperatures will occur at shallower depths. Approximately 50 
shallow (300 m; 1000 ft) holes were drilled on the Atlantic Coastal 
Plain by th> Department of Energy during 1978-1979 to investigate 
the distribution of heat flow and the geothermal gradient. To date, 
the area with the most promising potential appears to be a region 
between Crisfield, Maryland, and Oak Hall, Virginia. Gradients here 
are in excess of 40°C/Km and the thickness of the sedimentary 
insulator is greater than about 1.2 Km. 


15507 (UCRL—15174) Seismic refraction investigation of the 
Salton Sea geothermal area, Imperial Valley, California, Frith, R.B. 
(California Univ., Riverside (USA)). Dec 1978. Contract W-7405- 
=— 105p. (UCR/IGPP—78/19). Dep. NTIS, PC A06/MF 


Thesis. 

Seven seismic refraction profiles and four long-distance re- 
fraction shots have been used to investigate the Salton Sea geother- 
mal area. From these data, two models of the geothermal and 
adjacent area are pro) . Model 1 Loe ge a basement high 
within the geothe area trending parallel to the axis of the 
Imperial Valley. Model 2 assumes a horizontal basement in the E-W 
direction, and proposes a seismic velocity gradient that increases the 
apparent basement velocity from east to west approximately 15% 
within the geothermal area. Both models propose basement dip of 3 
degrees to the south, yielding a thickness of sediments of 6.6 km near 
Brawley, California, in the center of the Imperial Valley. Based on 
offsets inferred in the sedimentary seismic layers of the geothermal 
area, two NW-SE trending fault zones are proposed. 


15508 (IDO—78-1701.b.3.2.3) Interactive diPole-diPole resistiv- 
ity and ip modeling of arbitrary two-dimensional structures (IP2D 
users guide and documentation). Killpack, T.J.; Hohmann, G.W. 
(Utah Univ., Salt Lake City (USA). Earth Science Lab.). Jan 1979. 
Contract EG-78-C-07-1701. 10lp. Dep. NTIS, PC A06/MF AOl1. 

An interactive IP-resistivity modeling computer program has 
been developed. This program can be used to model arbitrary two- 
dimensional IP-resistivity structures for comparison with data from 
dipole-dipole surveys. The program computes the potential differ- 
ence between the two potential electrodes of a conventional dipole- 
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dipole array using a finite-element approach. Additional software has 
been written around the original program to provide interactive 
input and output functions. This report is a users guide and docu- 
mentation for the interactive program called IP2D. 


15509 Seismic reflection for geothermal: techniques and case 

history. Applegate, J.K.; Donaldson, P.R. (GeoTechniques, Inc., 

Boise, 1D) pp 15-17 of Expanding the geothermal frontier. Davis, 
‘A; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Seismic reflection techniques, primarily the province of the 
petroleum industry, have recently been used in path sine explora- 
tion to define structural controls. Improved high-resolution seismic 
reflection techniques have yielded more consistent data in the com- 
plex geological conditions often found in geothermal systems. These 
techniques take advantage of new instrumentation and modification 
of standard petroleum exploration techniques. The seismic reflection 
technique was applied to the selection of drilling sites for a project 
funded under the D.O.E. P.O.N. program. The objective was to 
locate geothermal energy near Ontario, Oregon, so that the thermal 
waters could be used by ORE-IDA in their food processing facility. 
The study undertook to define faults which might act as conduits for 
hot waters at depth. The seismic reflection method was successful in 
mapping the faulting in the area even though there were extensive 
volcanics in the area. In summary, the seismic reflection method 
offers potential in the exploration for and evaluation of geothermal 
resources. Furthermore, exotic seismic techniques (shear waves, 
vertical seismic profiling, etc.) may lend themselves to the determi- 
nation of rock properties, which may be directly indicative of 
geothermal conditions. 


15510 Vitrinite reflectance geothermometry in the Cerro Prieto 
Geothermal Field, Baja California, Mexico. Barker, C.E.; Elders, 
W.A. (Univ. of California, Riverside). pp 27-30 of Expanding the 
= frontier. Davis, CA; Geothermal Resources Council 
1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Measurements of vitrinite reflectance in oil (Ro) on phyto- 
clasts extracted from hydrothermally altered mudstones in Well M84 
at Cerro Prieto exhibit an increase in Ro from 0.12% (peat) at 0.24 
km depth to 4.1% (anthracite) at 1.7 km depth. Temperatures 
increase from about 60° to 340°C over this interval. Three other 
wells sampled in the field show similar relationships. The medion 
values of Ro plotted against temperature fall along a smooth ex 
nential curve with a correlation coefficient greater than 0.9. 
correlation between the reflectance profiles and temperature Rong 
together with consistent temperature estimates from fluid inclusion 
and oxygen isotope geothermometry, both indicate that changes in 
Ro are an accurate and sensitive recorder of the maximum tempera- 
ture attained. Therefore, vitrinite reflectance can be used to predict 
the undisturbed temperature in a geothermal well during drilling 
before it regains thermal equilibrium. Although existing theoretical 
models which relate Ro values to temperature and duration of 
oor a | are inadequate, empirical Ro/temperature curves are still 
useful for geothermometry. 


15611 Terrestrial heat-flow measurements in an underground 
river located in the eastern Snake River Plain, Idaho. Brott, C.A. 
r ‘eledyne-Geotech, Garland, TX); Blackwell, D.D. pp 69-72 of 

xpanding the geothermal frontier. Davis, CA; Geothermal Re- 
sources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A heat-flow survey of the eastern Snake River Plain, Idaho, 
was initiated to determine the regional tectonic implications and “ 
assess the geothermal potential. High surface heat-flow values, 3 
HFU or oes are observed on the margins of the Center of the 
eastern SRP, the observed surface heat-flow pattern shows negative 
values in the eastern SRP. Regional considerations ae that the 
heat flow should be high throughout the whole eastern SRP; howev- 
er, in the east (Idaho Falls area) with a gradual increase to about 1.5 
HFU at the west (Hagerman-Twin Falls area). The observed heat- 


flow values are controlled by groundwater flow in the Snake Plain 
Aquifer. Flow rates in the aquifer are as high as several meters per 
day. A model of the aquifer is presented to explain the pattern of low 
surface heat flow while high heat flow is present under the aquifer. 
Data from intermediate-depth wells (= 1 km) and deep wells (= 2-3 
km) being drilled will soon be available to indicate the nature of heat 
flow present under the aquifer. 


15512 Heat-flow continuation: a method to delineate geothermal 
reservoirs. Brott, C.A. (Teledyne-Geotech, Garland, TX); Blackwell, 
D.D.; Morgan, P. pp 73-76 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 
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Preliminary work on sourceward continuation of heat-flow 
data has been initiated with the objective of delineating gi 
reservoirs. A straightforward method of continuation of conductive 
heat flow in a homogeneous isotropic medium is developed. The 
method utilizes the surface heat-flow data to estimate a subsurface 
temperature distribution from which isotherms are constructed. The 
basis for geothermal reservoir delineation is that the reservoir may 
be treated as a heat source; thus, subsurface isotherms converge 
around reservoirs. The spatial limits and behavior of the reservoir 
can in some cases be defined by the constructed isotherms. 


15513 Effect of gas solubility on electrical conductivity of 
thermal brines. Ghassemi, F.; Ershaghi, I. (Univ. of Southern Gai: 
fornia, Los ay er pp 249-252 of Expanding the 
frontier. Davis, CA; Geothermal Resources Council in 

From Geothermal Resources Council peony meeting; Reno, 
NV, USA (24 Sep 1979). 

Electrical conductivity of geothermal brines, measured by 
electric logs, may be influenced by the presence of soluble gases. 
This study presents laboratory data measured at room temperature 
and at pressures up to 2500 psi. The gases studied included carbon 
dioxide, methane, and nitrogen. By and large, carbon dioxide has the 
greatest influence and mainly at low salt concentrations. For the case 
of dissolved methane and nitrogen no significant change in the 
electrical conductivity of the brine is detected. 


15514 Preliminary evaluation of the Aquarius Mountains Hot 
Dry Rock Geothermal Prospect, Arizona. Goff, F.E. (Los Alamos 
Scientific Lab., NM); Arney, B.H.; Aiken, C.; West, F.G.; Eddy, 
A.C. pp 257- 260 of Expanding the geothermal ‘frontier. Davis, CA; 
Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA oA G8 Sep 1979). 

Alamos Scientific Laboratory is currently te pee 

ae. sites nationwide for future Hot Dry Rock poner aon pees 4 
similar to the prototype system at Fenton Hill, New Mexico. One 
such prospect is the Aquarius Mountains of northwest Arizona 
which lie on the southwest margin of the Colorado Plateau at the 
boundary with the Basin and Range tectonic province. Compilation 
of geophysical data suggests that a regional positive thermal anom- 
aly underlies the area northeast of the Aquarius Mountains. No 
Quaternary volcanic rocks are exposed at the surface to indicate the 
presence of magma at depth, although at least three episodes of 
silicic to intermediate volcanism occurred in Miocene time. A 
of the few thermal waters has revealed no indication of conventional 
geothermal systems of large volume or high temperature (2 150°C). 
Existing sparse geothermal gradient data indicate that the potential 
reservoir rocks of Precambrian basement have a minimum tempera- 
ture of ~ 170°C at about 4 km depth. 


15515 McCoy geothermal prospect status report of a new 
discovery in Churchill and Lander Counties, Nevada. Olson, H_J.; 
Dellechaie, F.; Pilkington, H.D.; Lange, A.L. (AMAX Exploration, 
Inc., Wheat Ridge, CO). pp 515-518 of Expanding the 
frontier. Davis, CA; Geothermal Ressources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, a (24 Sep 1979). 

The McCoy (oe prospect was discovered in 1977 in 
the highlands east of Dixie Valley about 55 y maeaper ot —— of 
Austin, Nevada. A marked thermal anomaly from a shal wed ay 
~— ives gradients of 28 to 406°C/km. Heatflow varies 0.9 

HA a U., and subsurface temperatures as high as ag have 
Fy measured at a depth of $8 meters. Water g 
a mixing model indicates a minimum reservoir temperature of 186°C. 


15516 Evidence from teleseismic P-wave observations for a low 
velocity body under the Roosevelt Hot Springs Geothermal Area, 
Utah. Robinson, R.; Iyer, H.M. (Geological Survey, Menlo Park, 
CA). pp 585 of Expanding the = eothermal frontier. Davis, CA; 
Geothermal Resources Council (19 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Teleseismic P-wave delays were measured in the region of the 
Roosevelt Hot Springs geothermal area, Utah, using a closely spaced 
array of 15 seismographs. Average relative delays show a well- 
defined pattern of azimuthal variation of up to 0.3 sec. Interpretation 
of the data using ray-tracing and three-dimensional inversion tech- 
niques shows the presence of a clearly defined low-velocity region 
extending from a depth of 10 km into the upper mantle, centered 
under the Mineral Mountains Signal shape variations observed at 
some of the stations may be due to diffraction around a smaller low- 
velocity body at a depth of 5 km or less. 


15517 Controlled-source EM experiment at Mt. Hood, Oregon. 
Wilt, M.; Goldstein, N.E.; Hoversten, M.; Morrison, H.F. (Univ. of 
California, Berkeley). pp 789-792 of Expanding the geothermal fron- 
tier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 
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As part of a joint federal and state geothermal resource 
assessment of the Mt. Hood stratovolcano in Oregon, Lawrence 
Berkeley Laboratory performed a series of d electromagnetic 
soundings over the frequency range 0.1 to 200 Hz. The soundings, 
performed with a large-moment horizontal loop system (EM-60), 
permit an analysis of earth resistivity in the region. Horizontal loop 
sources were placed at three locations around the volcano and 
magnetic fields were recorded at nine receiver sites located between 
1 and 2 km from the individual sources. Square wave currents of up 
to 150 A (p-p) were impressed into the loops and at each receiver 
location amplitude and phase spectra or ellipticity of normal and 
radial magnetic fields were analyzed to obtain one-dimensional resis- 
tivity models. Layered earth inversions yield similar two-layer 
models of a resistive surface layer, 0.5 to 0.7 km thick, overlying a 
conductive layer of indeterminate thickness. A sounding at the north 
side of the mountain shows a 3 ohm m layer at a depth of 0.7 km. 
This result agrees well with magnetotelluric results in the same area 
(Goldstein and Mozley, 1978). The cause of the high conductivity 
zone may be high-temperature, water-saturated conditions beneath 
the cold meteoric water zone. 


15518 (IDO—78-1701.b.3.2.1) Topographic effects in resistivity 
surveys. Fox, R.C.; Hohmann, G.W.; Rijo, L. (Utah Univ., Salt Lake 
City (USA). Earth Science Lab.). Sep 1978. Contract EG-78-C-07- 
1701. 113p. Dep. NTIS, PC A06/MF AOI1. 

The nature and significance of topographic-effect resistivity 
anomalies are discussed and a two-dimensional, finite element com- 
puter technique is described that provides a means for: (1) analyzing 
the nature of these anomalies, (2) correcting apparent resistivity data 
for topographic effects, and (3) incorporating topography in inter- 
pretative models. The effects of slope length and slope angle on the 
shapes and amplitudes of these anomalies for a valley, a ridge and a 
slope were studied. A technique for correcting apparent resistivity 
for topographic effects uses the finite element program to compute 
the correction factors. The accuracy of these corrections depends 
upon how closely the actual case approximates an ideal two-dimen- 
sional model. Examples are given to show how topographic effects 
produce anomalies that can lead to erroneous interpretations. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


15519 (DOE/ET/28392—28) Multielement geochemical explo- 
ration data for the Cove Fort-Sulphurdale Known Geothermal Re- 
source Area, Beaver and Millard counties, Utah. Bamford, R.W.; 
Christensen, O.D. (Utah Univ., Salt Lake City (USA). Earth Science 
Lab.). Sep 1979. Contract EG-78-C-07-1701. 56p. Dep. NTIS, PC 
A04/MF AOl1. 

Multielement geochemical exploration data have been ac- 
quired for the Cove Fort-Sulphurdale Known Geothermal Resource 
Area (KGRA). This was accomplished by analysis of both whole 
rock and +3.3 specific gravity concentrate samples from cuttings 
composites collected from shallow rotary drill holes. Areal distribu- 
tions are reported for arsenic, mercury, lead and zinc. These are 
elements indicated by previous studies to be broadly zoned around 
thermal centers in geothermal systems and thus to be useful for 
selecting and prioritizing drilling targets. Results from this work 
suggest that reservoir temperature and/or reservoir to surface per- 
meability, and thus possibly overall potential for a geothermal re- 
source, increase northward beneath the approximately 18 square 
mile area containing shallow drill holes, possibly to beyond the 
northern limits of the area. The data provide a basis for development 
of three principal target models for the geothermal system but do 
not permit prioritization of these models. It is recommended that 
geochemical, geological, and temperature gradient surveys be ex- 
panded northward from the present survey area to more fully define 
the area which appears to have the best resource potential and to aid 
prioritization of the target models. 


15520 (IDO—77.3.2) Geochemistry of solid materials from two 
US geothermal systems and its application to exploration. Final: 
volume 77-14. Bamford, R.W. (Utah Univ., Salt Lake City (USA). 
Research Inst.). Jul 1978. Contract EY-76-S-07-1601. 216p. Dep. 
NTIS, PC A10/MF AOl1. 

Initial development of geochemical techniques for exploration 
and exploitation of geothermal systems is described. The techniques 
are based on analysis of solid materials. Distribution of Cu, Mo, Pb, 
Zn, Ag, As, Sb, Co, Ni, Mn, Fe, Bi, B, Te, In, Sn, and W are 
determined and evaluated for several sample types in a hot water 
system (Roosevelt Hot Springs, Utah) and a vapor dominated system 
(Geysers, California). The sample types analyzed are magnetic frac- 
tions, whole rock samples, and two different heavy liquid separates 
derived from cuttings composites from geothermal wells and shal- 
low rotary drill holes. The results show that multi-element geo- 
chemical zoning is developed at both a relatively small scale of over 
hundreds of feet around individual steam entries (SEs) and hot water 
entries (HWEs) in geothermal wells, and at a larger scale of over 
thousands of feet both vertically and laterally in geothermal systems. 
Zoning is surprisingly similar for both hot-water and vapor-dominat- 
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ed systems. Trace elements which display the most consistent and 
useful zoning characteristics are As, Sb, Pb, Zn, Mn, B, and W. 
timum delineation of the zoning is provided by +3.3 heavy liquid 
L) samples compared to the other sample types evaluated. Utiliza- 
tion of +3.3 samples maximizes detection of hydrothermal trace 
elements and markedly reduces or eliminates chemical signatures 
specifically related to rock type. 


15521 (SAN—2118-1, pp 71-72) Thermal water of Hot Springs 
National Park Arkansas: their origin, nature, and implications for the 
geothermal development. May, L.A.; Stringer, E.; Goodman, B. 
(Dept. of Interior, Hot Springs National Park, AR). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

The 47 hot springs has a combined flow of approximately 
1,000,000 gallons per day at 143°F. Source of the hot springs 
artesian-flow system is by infiltration of rainfall in the outcrop area 
of the Bigfork chert, the Arkansas Navaculite, sandstones and shales 
with the water emerging after 4400 years. The radioactivity through 
radon gas emanation is 0.81 millimicocuric per liter. Chemical analy- 
sis milligrams per liter is given for silica, calcium, sodium, potassium, 
bicarbonate, sulfate, chloride, fluoride, oxygen, and carbon dioxide. 


15522 Geochemistry of the geothermal fields in the slate terrane. 
Cherng, F.P. (Mining Research and Service Organization, ITRI, 
Taipei, Taiwan). pp 107-111 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The hot springs located in the metamorphic terrane of 
Taiwan are mostly of the sodium bicarbonate type, having a tem- 
perature range of 40°C to 99°C. Active exploration of the geother- 
mal resources has been carrying on in the Chingshui, Tuchang and 
Lushan geothermal fields which are underlain chiefly by the Mio- 
cene Lushan Formation. The Mining Research and Service Organi- 
zation, ITRI and the Chinese Petroleum Corporation are conducting 
the exploration and evaluation of these fields at present. The highest 
subsurface temperature is 223°C at a depth of 2,003 meters in the 
Chingshui area. The lowest downhole temperature is below 173°C at 
a shallow depth (100 to 500 meters) in the Tuchang and Lushan 
areas. From the chemical geothermometers and mixing models, the 
deep reservoir temperature is estimated to be in the range of 195°C 
to 220°C, which is similar to the subsurface temperature of the 
Chingshui geothermal field. 


15523 Ci/Mg ratio of Hawaiian groundwaters as a regional geo- 
thermal indicator. Cox, M.E.; Thomas, D.M. (Univ. of Hawaii, 
Honolulu). pp 145-148 of Expanding the geothermal frontier. Davis, 
CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

During the regional assessment for potential geothermal areas 
in Hawaii, several quantitative and qualitative chemical geothermo- 
meters were applied to groundwaters with little apparent success. 
The problems most commonly encountered arose from variable 
amounts of seawater contamination of basal aquifiers and differences 
in rock chemistry, groundwater residence time, and recharge rates. 
One qualitative geothermometer which seems to have overcome 
many of these difficulties is the Cl/Mg ion ratio. The utility of this 
ion ratio arises from (1) the relatively unreactive nature of the 
chloride ion in low to moderate temperature groundwater and (2) 
the temperature sensitivity of the reactions undergone by magnesium 
in groundwater. The application of this ion ratio to on-file ground- 
water chemistry data has allowed us to differentiate between nonth- 
ermal and thermal groundwater chemical anomalies. 


15524 Use of thermophilic algae in geothermal exploration pro- 
grams. Flynn, T.; Trexler, D.T.; Koenig, B.A. (Univ. of Nevada, 
Reno). pp 213-215 of Expanding the geothermal frontier. Davis, CA; 
Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

An aerial survey technique for the exploration of hot springs 
in areas of limited access was tested at nine sites in northern Nevada. 
The technique is based on the properties of thermophilic blue-green 
algal species, which are common throughout non-acid hot springs in 
the western United States. Red- and green-colored algal growth 
patterns, which depend on water temperature and pH, have been 
recognized in color aerial photographs taken at an elevation of 4000 
ft above terrain. The successful application of this technique may 
enhance future geothermal exploration programs in areas of limited 
access. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 16912 


15525 (COO—4081-T1) High temperature electronics for geo- 
thermal well-logging applications. Proceedings of a workshop held at 
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the University of Arizona, April 28, 1978. Raymond, + Arizona 
Univ., Tucson (USA). Dept. of Electrical 8. Con- 
tract BY Y-76-S-02-4081. te, De yy PCA wba on 

rs are inc separate abstract was prepared 
for each. ET . 


15526 (COO—4081-T1, pp III.1-I11.26) High temperature circuit 
development at Sandia Laboratories. McBrayer, J.D. (Sandia Labs., 
ee , NM). 1978. 

igh temperature electronics for geothermal well-lo 
applications. Proceedings of a workshop held at the University o 
Arizona, April 28, 1978. 

Several methods of pretesting active devices are described: 
the ceramic chip carrier method, isolating the hybrid bonding metal- 
lization, and for the future a polyimide tape carrier with electrically 
isolated lead patterns. A solution to the interconnect problem and 
thru types of buffer pads which withstood 1000 hour 300°C tests are 
mentioned. (MHR) 


15527 At aor pay Tl, pp IV.1-IV.7) High temperature active 
device t Los Alamos Scientific Laboratory. McCormick, 
J.B. (Los pe toda ‘Scientific Lab., NM). 1978. 

In High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University of 
Arizona, April 28, 1978. 

Integrated thermionic devices are microminiature devices op- 
erating in a vacuum and possessing terminal characteristics similar to 
those of a 6SL7 triode vacuum tube. The basic device structure, 
fabrication technology, and computer-aided modeling of the devices 
are reviewed. (MHR) 


15528 (COO—4081-T1, pp V.1-V.27) High temperature passive 
it developement at the University of Arizona. Raymond, L. . 
(Univ. of Arizona, Tucson). 1978. 

In High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University of 
Arizona, April 28, 1978. 

The development of passive components for high-tempera- 
ture operation is reviewed. These include resistors, capacitors, inter- 
connections, and passivation. The integration of the fabrication of 
passive components so that all types can be fabricated on a single 
substrate in a single processing sequence is discussed. Materials used 
are listed and details regarding each of the components are given. 


15529 (COO—4081-T1, pp VI.1-VI.6) Integration of passive 
components. Kerwin, W.J. (Univ. of Arizona, Tucson). 1978. 

In High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University of 
Arizona, April 28, 1978. 

A third-order Butterworth active-RC filter was chosen to 
illustrate the integration of passive components. Some test results 
and possible circuits are shown. (MHR) 


15530 (DOE/ET/28392—27) Interpretation of well log data 
from four drill holes at Roosevelt Hot Springs KGRA. Glenn, W.E.; 
Hulen, J.B. (Utah Univ., Salt Lake City (USA). Earth Science Lab.). 
og Af Contract EG-78-C-07-1701. 132p. Dep. NTIS, PC A07/ 
AOl. 

Well logs from four drill holes, Utah State Geothermal Wells 
14-2, 52-21 and 72-16 and Geothermal Power Corporation's thermal 
gradient hole GPC-15 have been digitized, plotted and studied. This 
study had three objectives: (1) to present the well log data in a 
convenient format for easy study, (2) to determine the nature of the 
geothermal reservoir rock and fluid properties, and (3) to make some 
inference on fluid entry locations in the boreholes and their effect on 
heat flow. The temperature logs and er radients computed from these 
logs have been used to examine heat flow in the vicinity of the four 
drill holes. Assumed and calculated thermal conductivities have been 
used in the analyses, 4 mcal/cm °C sec for the alluvium and 7 mcal/ 
cm °C sec for the crystalline rocks. The data indicate that 14-2 and 
72-16 reside in a dominantly convective heat flow environment, 
whereas GPC-15 and 52-21 reside in a dominantly conductive heat 
flow environment. The convective regions are believed to be frac- 
ture controlled and only portions of each hole reside totally in a 
convective region; in each case it is the upper bedrock portion of the 
hole. In every case the alluvium or upper portion of the alluvium 
acts as a thermal blanket over the system. Maximum heat flow 
among the holes, 40 y cal/cm? sec, occurs in the vicinity of 72-16 
and ®@ lowest heat flow, 4 y cal/cm? sec, in the vicinity of GPC-15. 


(MHR) 


15531 (SAN—2118-1, pp 25-29) Geothermal exploration and de- 
velopment drilling programs for 50 heat flow holes and a deep test well. 
Lane, R.N. (Gruy Federal, Inc., Arlington, VA). Apr 1979. 

In Symposium on geothermal 7 and its direct uses in the 
eastern United States. Special — No 

The management and drilling techniques used to drill 50 heat 


flow measurement holes on the Atlantic Coastal Plain between July 
1, 1978 through January 28, 1979 are described. The organization 
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and logistic required for this effort are shown to be more 
important than diling techniques f for these shallow holes. The plans 


een ee near Crisfield, MD are described in some 


15532 (SAND—79-7118) User's manual for GEOTEMP, a com- 
puter code for downhole wellbore and soil in 
wells, to Part I report. Wooley, G.R. (Enertech 

ineering and Co., Houston, TX (USA)). "Mar 1980. 
Contract EY-76-C-04-0789. 92p. Dep. NTIS, A0S/MF AOl. 

~ ec ome ‘wel Temperatures ae com 
temperatures surro aw ‘em 
soil. Fl yh nad hk roy include the fol 

lowing options a le in =A 
injection/production, forward/reverse circulation, and drilling. This 
manual describes how to input data to the code and what results are 
printed out, provides six examples of both input and and 
rupple listing ofthe code. The user's manual is an to the 
Part I report lopment of Computer Code and Acquisition of 
Field Temperature Data. 


15533 (SAND—79-7119) Wellbore and soil thermal simulation 
for geothermal wells: development of 


computer model and 

Susuenten anf Namueh Oc, totnon, Tot , G.R. 
pa ae and Research Co., Houston, TX (USA)). Mar 1980. 
Contract EY-76-C-04-0789. 75p. Dep. NTIS, PC A04/MF AO1. 

A downhole thermal simulator has been developed to im- 
prove understanding of the high downhole temperatures that affect 
many design factors in wells. This it is docu- 
mented and field temperature data presented for flowing and shut-in 
15534 Design and test of downhole probes to measure parameters 
of two-phase flow in eee nee. Sats, 2. (Denver Research 
Inst., CO). pp 81-84 of Expanding on frontier. Davis, 
CA; ‘Geothermal Resources ome (1979) 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The Denver Research Institute has designed and built instru- 
mentation to make measurements of parameters in the two-phase 
flow zone of producing geothermal wells. The original probe is 
capable of measuring both pressure and temperature in real time; and 
a second —_ which was recently fabricated, incorporates a spin- 
ner-type flowmeter and a phase (gas/liquid) sensing device in addi- 
tion to the original transducers. 


15535 Cablehead assembly for hostile environment well logging. 
Coquat, J.A. (Sandia Labs., Albuquerque, NM). pp 133-135 of Ex- 
panding the —— frontier. Davis, CA; Geothermal Resources 
Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

One of the most challenging problems in geothermal logging 
is to develop a cablehead that interconnects the wire line cable to the 
downhole instrument such that the system will successfully operate 
in a geothermal well. A high temperature (275°C), corrosion resis- 
tant logging cablehead for use with single conductor cables is 
described. head has demonstrated the ability to solve electrical 
communications problems (leakage resistance) generally associated 
with the cable-to-sonde interface while logging hostile envvironment 
geothermal wells. 


15536 Drainage relati ve. pemnestees obtained from steam- 
water boiling flow and caleanil gas drive experiments. Counsil, 

Ramey, H.J. Jr. (Stanford Univ., CA). pp 141- * of of Expanding the 
geothermal frontier. Davis, CA; Geothermal Ri 


(1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (04 Sep 1979). 

Steam-water relative permeability data are required for math- 
ematical models of two-phase geothermal reservoirs. In this study, 
drainage steam-water relative permeabilities were obtained from 
steady, two-phase, non-isothermal bench scale flow experiments. 
Liquid water saturations were measured along the length of synthet- 
ic sandstone cores using an internal capacitance probe. In addition, 
nitrogen-water relative permeabilities were obtained for a synthetic 
sandstone core. These isothermal, unsteady gas-drive — 
were used to determine drainage relative permeabilities 
ed water saturations. Experiments were conducted at several tem- 
peratures and pressures. It was established that nitrogen-water rela- 
tive permeability was at strongly temperature dependent below 
300°F at confining pressures less than 300 to 500 psig. A comparison 
of the steam-water and nitrogen-water relative permeability data 
SERRE OS 0S SRS ee Ss es eee See 
(nitrogen-water) relative permeabilities were than the 
internal gas drive un steam-water) steam relative ilities. 


15537 Temperature and pressure logging tools using no down-hole 
electronics, Kratz, H.R.; Day, E.A.; Ginn, W.G. (Systems, Science 
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and Software, La Jolla, CA). pp 353-356 of Expanding the geother- 
mal frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A geothermal sonde for measuring temperature and pressure 
using no downhole electronics was designed and tested for operation 
at temperatures up to 275°C (527°F) and pressures of at least 10,000 
psi. The measurement system uses variable resistance transducers 
which are powered in series by an uphole constant current supply. 
The output signals from the transducers are measured with a digital 
voltmeter —_— very high common mode and normal mode rejec- 
tion ratios. The high rejection ratios of the digital voltmeter virtually 
eliminate any noise or pickup introduced into the measurement 
system. The system was tested in a hydroclave at temperatures up to 
288°C (550°F) and at pressures up to 8,000 psi. The sonde was also 
tested in the Los Alamos geothermal well at temperatures up to 
186°C (366°F) and pressures up to 4100 psi. 


15538 High temperature instrumentation development and com- 
mercialization for geothermal applications. Veneruso, A.F.; Stoller, 
H.M. (Sandia Labs., Albuquerque, NM). pp 745-748 of Expanding 
the ee frontier. Davis, CA; Geothermal Resources Council 
(1979) 


From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Instrumentation for making geothermal borehole measure- 
ments is limited by the temperature capabilities (~ 180°C) of exist- 
ing logging equipment developed for the oil and gas industry. The 
Geothermal Logging Instrumentation Development Pro, em- 
phasizes the development and field test performance verification of 
severe environment components such as 275°C electronics, high 
temperature-high resolution pressure transducers, elastomeric and 
metal tool seals, cableheads, and cables. Since the report to the GRC 
last year, a number of these essential developments have come to 
fruition: a set of prototype geothermal logging tools (temperature, 
pressure, and flow), cables, and cableheads were si y field 
tested to temperatures up to 275°C in a geothermal well during 
November 1978; an experimental high resolution quartz pressure 
transducer was successfully tested up to 275°C and 1 psi; a 
gallium phosphide diode was developed and found to operate suc- 
cessfully up to 400°C; and the mechanical clocks in the Amerada 
gauge were upgraded in temperature and reliability. 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 15500, 15550, 15622, 15630 


15539 (EMD—80-36) Geothermal energy: obstacles and uncer- 
tainties impede its use. Staats E.B. (General Accounting 
Office, Washington, DC (USA)). 18 Jan 1980. Sip. General Ac- 
counting Office, 441 G St., NW, Washington, DC. 
eport to the Congress of the United States by the Comptrol- 

ler General. 

A perspective on geothermal energy’s development and po- 
tential and a discussion of Federal actions needed to help accelerate 
geothermal development and use are included. (MHR) 


15540 State of California initiative in geothermal development: 
its objectives, accomplishments and schedules. Reed, C.S. Sacramen- 
to, CA; California Energy Resources Conservation and Develop- 
ment Commission (1978). 8p. (CONF-781183—3). 

From Conference on commercialization of geothermal re- 
sources; San Diego, CA, USA (28 Nov 1978). 

California has the most abundant known reserves of geother- 
mal resources in the nation, and California State government has 
taken several important actions to accelerate the environmentally 
acceptable development of geothermal energy. The roles played by 
various California State government agencies and the legislature to 
accomplish this goal are discussed. 


15541 Electrical power plant siting under the Geothermal Steam 
Act of 1970. Conover, R.D. (Dept. of the Interior, Riverside, CA). 
pp 129-131 of Expanding the —— frontier. Davis, CA; Geo- 
thermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Electrical power plant sites on Federal lands leased pursuant 
to the Geothermal Steam Act of 1970 present an array of unusual 
problems primarily due to the potential of competition for multiple 
uses of the lands involved, as well as the individual statutory and 
regulatory responsibilities of the various Federal agencies concerned 
with the surface management of lands leased by the United States. 


15542 Economic impacts of DOE geothermal technology R and 
D. Entingh, DJ. (MITRE Corp., McLean, VA); Nguyen, V.T.; 
Dhillon, H.S.; McFarland, C. pp 189-192 of Expanding the geother- 
mal frontier. Davis, CA; Geothermal Resources Council (1979). 
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From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 
113 current and recent projects of the three R and D pro- 
of the Utilization Technology Branch of the Division of 
thermal Energy were analyzed. The R and D projects were 
grouped into 55 product-oriented sets, for which engineering/eco- 
nomic impacts on 50 MWe (net) hydrothermal electric plants of 
various t and at various locations were estimated. The results 
suggest that the impacts of these R and D efforts should reduce the 
cost of geothermal electricity from such plants by 18% to 38% by 
1985. largest share of these savings will result from reduced 
well costs and increased power plant efficiencies. The overall bene- 
fit/cost ratio of the Geothe Utilization Technology R and D 
program appears to be better than 10:1. 


15543 Small business participation in geothermal energy develop- 
ment: recommendations for the Geothermal Omnibus Bill. Meyer, 
R.T.; Watson, L.D.; Nasr, L.; Gertsch, W.D. (Western Energy 
Planners, Ltd., Denver, CO). pp 453-455 of Expanding the geother- 
mal frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Small business icipants in geothermal development and 
commercialization in the Rocky Mountain Basin and Range Region 
(RMBRR) were interviewed for this study to determine small busi- 
ness uirements for legislative and programmatic actions. The 
inom of the interviews and the subsequent analysis of findings has 
been to generate recommendations for the Geothermal Omnibus Bill, 
which is being formulated by the Interagency Geothermal Coordi- 
nating Council for submission to the United States Congress in 1979. 
The identified problems and the recommended solutions are devel- 
oped within four — categories: Federal land and resource policy; 
financial barriers incentives; DOE and DOI programmatics; and 
legal and regulatory factors. 


15544 State public utility regulation of geothermal direct heat 
suppliers. Nimmons, J.T. (Univ. of California, Berkeley). pp 507-510 
of Expanding the geothermal frontier. Davis, CA; Geothermal Re- 
sources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The implications of public utility regulation have often been 
considered in the context of geothermal electric generation, where 
existing utilities have been among the central actors. The prospect of 
public utility status for direct heat projects, in which most major 
utilities so far have shown little interest, has received far less 
attention. That prospect, and its regulatory implications, will be of 
increasing concern to direct heat suppliers, district heating develop- 
ers and process heat users wishing to recoup their costs through 
sales of excess fluids. This paper addresses that concern, based upon 
an analysis of existing public utility law in 16 western states. Regula- 
tory schemes vary among the states studied, but most would reach 
suppliers providing hot water or steam to any significant portion of 
the general public. Some states would exempt publicly-owned utili- 
ties, certain non-profit corporations or cooperatives, small-scale 
water systems, or surplus sales. Geothermal suppliers defined as 
public utilities and not otherwise exempt will typically be subject to 
utility commission control of territorial limits, accounting practices, 
financing options, and rates. To the extent that traditional rate- 
setting practices fail to account for the cost of risks associated with 
resource exploration, regulation may create significant disincentives 
to development. 


15545 Utility industry estimates of geothermal electricity. Rob- 
erts, V.; Kruger, P. (Electric Power Research Inst., Palo Alto, CA). 
pp 581-584 of Expanding the geothermal frontier. Davis, CA; Geo- 
thermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The 1979 annual EPRI survey of the electric utility industry 
forecast of geothermal generating capacity shows a decline from 
1978 estimates of about 25% beyond 1985. There are several possible 
reasons for this downturn in optimism, the most likely being that 
demonstration power plants for hot water-dominated resources are 
seriously lagging behind industry expectations. In spite of this de- 
cline, the probable growth rate would still be in the range of 13%/ 
annum. In comparison to other energy sources, geothermal energy 
utilization in the near term is increasing more pose Addition of 
generatin; a reported by the National Electric Reliability 
Council C) shows that the estimates of geothermal capacity 
are increasing at 3.7%/annum, while estimates of total capacity 
additions from all sources have decreased at 3.1%/annum since 
1976. The geothermal 3 rate through 1987 will be about 14% 
according to the latest NERC data. Other questions examined in the 
1979 EPRI survey include the effects of (1) failure to proceed with a 
full-size binary cycle demonstration plant, (2) the enactment of a 
10% tax credit in the proposed Omnibus Bill, and (3) alternate 
mechanisms to default under the Federal Loan Guaranty Program. 
The first question was a partial cause of the forecast decline in 1979. 
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The second item, according to the survey, could increase the fore- 
casts by 30% or more. The third item does not appear to have a 
strong impact, perhaps 6% or so. It follows that the geothermal 
growth is significantly higher than those for the other ener, 
sources and can be increased with selective use of R and D 
governmental incentives and reduction of institutional barriers. 


15546 Federal land-use planning and the future of 
resources development in the US: an unfolding history. McNamara, 
2s CA; Geothermal Resources Council (1979). 16p. (NP— 
The specifics of the most important federal land pro are 
examined for the following: the Forest Service’s RARE II (Roadless 
Area Review and Evaluation) program; the BLM (Bureau of Land 
Management) Wilderness Program; the Alaskan National Interest 
Lands bill before the Congress; the National Park Service's Desert 
Trail proposal; the recent congressional expansion of many national 
parks and recreation areas; and the crucial role of a rejuvenated 
national historical preservation policy. (MHR) 


15547 Financing needs and constraints from a utility viewpoint. 
Richards, R.G. Reno, NV; Sierra Pacific Power Company (1978). 
lp. (CONF-781183—4). 

From Conference on commercialization of geothermal re- 
sources; San Diego, CA, USA (28 Nov 1978). 

Widespread geothermal development will involve utilities of 
all sizes and as such will require implementation of many risk 
reduction schemes. The investment squeeze that even a prototype 
amr project brings to bear on a small private utility can be 

ible to handle. New state legislation providing for the amorti- 
odie of a utility's losses due to initial development failures, should 
accelerate geothermal development. 


15548 mg > be ——— of potential broad-based 
development. s, R.G. Reno, NV; Sierra Pacific Power Com- 
pany en ip CONF 7811839). 

mference on commercialization of geothermal re- 
sources 4-4 Diego, CA, USA (28 Nov 1978). 

Broad-based geothermal development in the near term will 
require a coordinated program of risk reduction addressing the needs 
of resource developers, large and small utilities, and the financial 
community. Some of the regulatory and financial constraints that 
impact all utilities involved in the utilization of new energy re- 
= become far more significant when applied to a small private 
utility. 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 15471, 15500, 15542, 15543, 
15547, 15558, 15567, 15584, 15617, 15620, 15622, 15624 


15549 (CONF-781183—2) Financing of a commercial geothermal 
it: an operator's objectives and constraints. Harban, D.C. 
(Phillips Petroleum Co., Bartlesville, OK (USA)). 1978. 2p. TIC. 

From Conference on commercialization of geothermal re- 
sources; San Diego, CA, USA (28 Nov 1978). 

Phillips’ objectives related to financing a geothermal develop- 
ment are: (1) to make a reasonable profit, (2) to keep risks in line 
with potential benefits, and (3) to operate in a free and open market. 
Each of these objectives is discussed briefly. (MHR) 


15550 (EGG-GTH—5008) Geothermal development in south- 
west Idaho: the socioeconomic data base. Spencer, S.G.; Russell, B.F. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1979. 
Contract EY-76-C-07-1570. 276p. Dep. NTIS, PC Al3. AO0l. 
This report inventories, analyzes, and appraises the exiting 
socioeconomic data base for the ten counties in southwest Idaho that 
would be impacted by any significant geothermal development. The 
inventory describes key sociological demographic, and economic 
characteristics, and presents spatial boundaries, housing data, and 
een of population and economic activity for the counties. 
inventory identifies the significant gaps in the existing data base 

and makes recommendations for future research. 


15551 (SAN—2118-1, pp 87-93) Geothermal energy markets on 
the Atlantic Coastal Plain. Plain. Toth, W.J. (Johns Hopkins Univ., Laurel, 
MD). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special — No. § 
A Geothermal Energy et Study (GEMS) has been on oo 

a in four selected areas on the Atlantic Coastal Plain 
GEMS efforts have fallen into two categories: market definition, 
wherein current requirements for thermal energy are assessed, and 
market penetration, wherein the economics are investigated and 
jections are made of the extent to which geothermal will 
used in the defined markets. In the market duieiion Slama, a 
survey and analysis of potential energy markets for low- to moder- 
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ene & &: (up to + ely geothermal resources has been com- 
or southeastern New Jersey, the Delmarva Peninsula, the 

orfolk area of Virginia, and for eastern North Carolina. Data have 
been obtained and analyzed for space and water heating require- 
ments in the residential, commercial and military sectors and for 
crop drying and space heating requirements in the agricultural 
sector. ba addition, over five hundred companies in the four areas 
have been contacted for information on energy consumption, and 
about 175 of these companies have been identified as having process 
heat requirements that could be satisfied by potential geothermal 
resources. 


bil (SAN—2118-1, pp 95-98) Cost — , 4 ee 
in the Atlantic Coastal Plain. 


an W. Gohns Hopkins Univ., Baltimore, MD). Apr ions. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

In order to accommodate changing resource and economic 
conditions and to estimate locally specific average costs, a computer 
simulation model was developed for the study of low temperature 
hydrothermal resources and the costs of developing and using those 
resources. The cost estimates derived from the model give an 
indication of the potential competitiveness of low temperature hydro 
resources relative to the costs of traditional s heating and 
process heating fuels. The model is described briefly, and then some 
of the cost estimates under varying resource and economic condi- 
tions are presented. The sensitivity of changing different input 
conditions is outlined. (MHR 


15553 Marginally competitive pricing of geothermal resources for 
electric power Cassel, T.A.V.; Amundsen, C.B.; Edel- 
stein, RH. Blair, P.D. (Technecon Analytic Research, Inc., Phila- 
delphia, PA). pp 85-88 of Expanding the geothermal frontier. Davis, 
CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, = (24 Sep 1979). 

n the absence of imposed price regulation, the cost-competi- 

—s.. ‘of geothermal electric energy may be determined at its point 
of delivery to a major transmission corridor. At this point, its total 
energy cost - including “fuel” cost, power plant costs, and appor- 
tioned transmission cost - competes with those costs of the least 
a available alternative type of baseload generation. This 
paper discusses a mathematical approach for estimating a geothermal 
resource price - —— over time - which will ultimately provide 
marginally competitive electric energy at the transmission 
Examples are provided for pricing 300°F and 500°F hydrothermal 
resources where western coal is the least costly alternative type of 
generation. 
15554 Geopressured-geothermal commercialization: four mid- 
term cameos. Frederick, D.O.; Prestwood, D.; Roberts, K.D.; Van- 
ston, J.H. Jr. (Univ. of Texas, Austin). pp 229-232 of Expanding the 

rmal frontier. Davis, CA; Geothermal Resources Council 
(1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (04 Sep 1979). 

Four of the most probable patterns (“cameos”) for commer- 
cialization of geopressured-geothermal energy in the mid-term are 
presented here. Mostly because of anticipated physical limitations of 
the resource itself, the cameos presented do not contemplate the 

thermal generation of electricity in excess of reinjection needs. 
The economics of utilizing this low grade (325°F) heat source in 
process applications in the mid-term suggest that such use will be, if 
at all, only incidental to other uses. Production of the resource for its 
methane content (40scf/bbl) is at the heart of each mid-term cameo 
presented; because of historic natural gas curtailment policies and 
the ERA’s exemption of os geet methane from boiler fuel 
restrictions, development of the resource is potentially attractive to 


several types of firms. 
15555 In of municipal utility fundng for El Centro, 
California. Province, S.G. (WESTEC Services, Inc., San Diego, 
CA). pp 553-556 of Expanding the geothermal frontier. Davis, CA; 
Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

To complement an economic and engineering evaluation of 
nonelectric utilization of hydrothermal resources in the City of El 
Centro pursuant to a DOE-funded study, an institutional barriers 
assessment was undertaken. This assessment explored two major 
topics, the first of which was the investigation of institutional options 
available to the City of El Centro in structuring a publicly-con- 
trolled geothermal utility for oo heating/cooling and hot water 
heating. After reviewing each option, the municipal utility and 
nonprofit corporation were chosen as viable alternatives for an El 
Centro utility system. The second topic explored was the 
for such a utility. It was concluded that financing via 
sources of municipal funding may be difficult. However, tax-exempt 
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financing through a lease-purchase arrangement with a nonprofit 
corporation may be feasible. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 14726, 15566, 15596, 15598, 
16504, 16714, 16715 


15556 (DOE/EA—0065) Environmental assessment: geothermal 
energy geopressure subprogram. DOE Sweet Lake No. 1, Cameron 
Parish, Louisiana. (Department of Energy, Washington, DC (USA). 
Assistant Secretary for Resource Applications). Feb 1980. 245p. 
Dep. NTIS, PC All/MF AO1. 

The following are described: the ppagoens action; existing 
environment; probable impacts, direct and indirect; probable cumu- 
lative and long-term environmental impacts; accidents; coordination 
with federal, state, and local agencies; and alternatives. (MHR) 


15557 (DOE/EDP—0033) Environmental Development Plan: 
solar agricultural and industrial process heat. ent of Energy, 
oe DC (USA)). Sep 1979. 41p. Dep. NTIS, PC A03/MF 
AOl. 

To ensure that environmental, health, and oe oe and S) 
considerations will be addressed adequately in the technology deci- 
sion making process the Environmental Development Plan (1) iden- 
tifies and evaluates EH and S concerns; (2) defines EH and S 
research and related assessments to examine or resolve the concerns; 
(3) Provides a coordinated schedule with the technology program 
for required EH and S research and development; and (4) indicates 
the timing for Environmental Assessments, Environmental Impact 
Statements, Environmental Readiness Documents, and Safety Anal- 
ysis Reports. (MHR) 


15558 (PNL—2802) Cost of meeting geothermal hydrogen sulfide 
emission regulations. Wells, K.D.; Currie, J.W.; Weakley, S.A.; Bal- 
linger, M.Y. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1980. Contract EY-76-C-06-1830. 93p. Dep. NTIS, PC 
A0S/MF AOI. 

H2S emission abatement processes considered feasible for 
control of airborne emissions included two upstream and two down- 
stream treatment techniques. From literature describing the technical 
aspects of the processes, individual treatment cost functions were 
developed. These functions were then used to estimate the range of 
costs that may be encountered when controlling H2S emissions to 
meet given standards. Treatment costs include estimates of certain 
fixed charges and overheads that normally apply to long lived 
capital investment projects of similar nature. Continuing experience 
with control technology for H2S abatement indicates process appli- 
cation may have a significant impact on the total cost of geothermal 
electricity at sites with H2S concentrations in excess of 50 ppM/sub 
w/. Approximately four sites of the 38 USGS high temperature 
hydrothermal systems fall into this category. At Baca, New Mexico 
the cost of controlling H2S emissions was estimated to be 5.5 mills 
per kWh. Calculations were based on a 50 MWe flashed steam plant 
using the Stretford-Peroxide combination of processes to achieve 
99% abatement. 


15559 (PNL—2850(Pt.4), pp 3.1-3.3) Heavy metal and noxious 
gas emissions from rmal resource development. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 4. Physical 
sciences. 

The effort underway to characterize and compare the noxious 
gases and heavy metals released in effluents from two geothermal 
power plants and several test facilities are reported. These areas 
include: The Geysers, California; Cerro Prieto, Baja California; Raft 
River, Idaho; Tigre Lagoon, Louisiana; and the Imperial Valley, 
California sites at Niland, East Mesa, and Heber. The constituents of 
greatest environmental concern are discussed: hydrogen sulfide, 
mercury, arsenic, boron, ammonia, and radon. (MHR) 


15560 (UCID— 18530) Statistical analysis of summer winds in 
Geysers area prior to ASCOT 1979 experiment. Porch, W.M.; 
Walton, J.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Feb 1980. Contract W-7405-ENG-48. 26p. Dep. NTIS, 
PC A03/MF AOl. 

Statistical analytical techniques were tested on 73 days and 16 
stations of hourly data for the summer of 1977. These stations were 
located in the region surrounding the Geysers geothermal area. 
Principal components analysis (PCA) was used to define typical 
wind patterns in the region and to determine typical days for each 
Station. Power spectral analysis was used to quantify the temporal 
variation of winds at Anderson Ridge and Anderson Springs (two 
stations included in the ASCOT 1979 study in the local region of 
Anderson Creek with very different terrain exposures). These results 
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will help determine year to year difference in the wind fields in the 
ASCOT study region of complex terrain. 


15561 Cost-effective treatment system for the stabilization of 
spent geothermal brines. Featherstone, J.L.; Van Note, R.H.; Paw- 
lowski, B.S. pp 201-204 of Expanding the — frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A treatment system has been developed in which spent geo- 
thermal brines from a flash tank heat extraction plant are stabilized 
to permit reinjection of the treated brine while maintaining the 
integrity of the wells over an extended period. This treatment system 
is both cost-effective and environmentally sound. It incorporates the 
following unit process operations: reconstituting the minerals which 
were dissolved from the geothermal strata formations in a Reactor- 
Clarifier by solids contact precipitation reactions. Polishing of the 
clarifier effluent in a gravity dual media filter. Thickening and 
storage of sludge produced in the Reactor-Clarifier. Dewatering of 
the pared to an optimum cake moisture suitable for handling and 


land disposal. 


15562 Hydrogen sulfide removal process for abating pollution 

problems during steam stacking in geothermal fields. Li, C.T. (Battelle 

Pacific Northwest Labs., Richland, WA). pp 369-371 of Expanding 

the ae frontier. Davis, CA; Geothermal Resources Council 
). 


(197 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Pacific Northwest Laboratory (PNL) has developed a hydro- 
gen sulfide (H2S) removal process, applicable in abating HeS pollu- 
tion problems during steam stacking in geothermal fields. The proc- 
ess uses a catalytic oxidation reaction to convert H2S in geothermal 
steam to elemental sulfur and water vapor. In laboratory tests, the 
process has effectively removed He2S from simulated geothermal 
steam. 


15563 Injection, injectivity and injectability in geothermal oper- 
ations. Vetter, O. pp 749-752 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The present reinjection of heat-depleted brine is still ham- 
pered by numerous problems. No refined and readily useable tech- 
nology for reinjection exists. DOE/DGE has undertaken major 
efforts to solve the reinjection problems. Studies are under way to 
define and solve the main problems. The major reinjection problems 
and some of the work suggested to find solutions are described. 


BY-PRODUCTS 


15564 Method of gas production from geopressurized geothermal 
brines. Klass, D.L. (to Institute of Gas Technology). US Patent 
4,171,017. 16 Oct 1979. Filed date 30 Mar 1978. 8p. 

In accordance with the method of the present invention, 
methane and other similar fuel components are separated from the 
brine found in geopressurized geothermal zones by immersing gas 
permeable membranes selective for these fuel components into the 
brine in these zones, and permitting these fuel components to perme- 
ate through the membranes while rejecting the brine. The permeated 
fuel components then are collected. 


15565 Sulfide precipitation of heavy metals from high salinity 

brine. Bartlett, R.W.; Macdonald, D.D.; Farley, E.P. 
(SRI International, Menlo Park, CA). pp 39-42 of Expanding the 
_— frontier. Davis, CA; Geothermal Resources Council 
1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Large quantities of high salinity geothermal brine from the 
Salton Sea Geothermal Area contain significant amounts of Ag, Zn, 
Pb, Fe and Mn. A simple method of treating large volumes of spent 
brine is needed to economically recover the valuable nonferrous 
metals. Results from a laboratory investigation of sulfide precipita- 
tion are discussed, including conditions to affect precipitation of 
most of the valuable metal while minimizing precipitation of Fe and 
Mn, which are of no value. The study has been assisted by computer 
thermodynamic modeliag. 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 15541, 15627, 15628 


15566 (SAND—79-7128) Predicting injector performance at the 
proposed Magma-SDG and E fifty megawatt geothermal power plant. 





MAY 31, 1980 


Jorda, R.M. (Completion Technology Co., Houston, TX (USA)). 
Feb 1980. Contract EY-76-C-04-0789. 25p. Dep. NTIS, PC A02/MF 


AOl. 

The spent geothermal brine will be treated in a sludge-bed 
clarifier, followed by filtration through rapid mixed-media filters for 
suspended solids removal. The injection water treating system and 
the reinjection well are scheduled to be ready for testing by late 
Spring, 1979. Some insight is provided to the question of the 
injection test duration necessary to provide an assessment of the 
well’s long-term crm capability. An advanced method is includ- 
ed for assessing chan = in injection well receptivity, _ Injection 
Performance Map (IPM). Data are included which suggest that 
three to four months’ continuous operation with seeped y treated 
injection water may be sufficient to forecast the well’s long-term 
injection potential. 


15567 Sim financial aspects of geothermal power plant 
investment. Patten, R.; Malloy, E.(CONSAD Research Corp., Pitts- 
burgh, PA). pp 531-533 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Geothermal resources appear to be an important addition to 
future electric power sources, yet their development has been slow, 
due to uncertainty of their commercial potential. Reduction of the 
risk due to uncertainty ap necessary for development. Strate- 
gies to reduce this risk should be based on the efficacy and interac- 
tion of policy instruments available to the government. The first 
phase of planning risk reduction should be the study of the effect on 
the financial aspects of a hypothetical geothermal power plant of the 
available instruments. The model presented herein describes cash 
flow and investment status of a power plant, given various levels of 
government support - either by tax abatement or loan guarantee. 


DESIGN AND OPERATION 


15568 HGP: a wellhead generator feasibility project. Chen, B.H. 
(Univ. of Hawaii, Honolulu); Lopez, L.P.; Farrington, R.J.; 
Kuwada, J.T.; Uemura, R.T. pp 103-106 of Expanding the geother- 
mal frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A 3 MW condensing generator system will be designed and 
constructed at the HGP-A well in Puna, Hawaii. Full environmental 
controls will be built into the design as well as considerations of 
minimizing risks of volcanic activities and remote operations by the 


local utility company. This federal, state and county jointly funded 
project will be in operation by December 1, 1980. 


15569 Baca geothermal demonstration power plant data gather- 
ing, evaluation and dissemination. Maddox, J.D.; Wilbur, A.C. pp 
405-408 of Expanding the geothermal frontier. Davis, CA; Geother- 
mal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Public Service Company of New Mexico (PNM) and Union 
Geothermal Company of New Mexico (Union) are to act collective- 
ly as Participant and are to perform the Geothermal Demonstration 
Power Plant Project (Project) with scheduled commencement of 
commercial generation of the Project on or before March 1, 1982. 
Union will drill the required wells and will construct and operate the 
pipelines, separators and other surface facilities required to supply 
clean dry steam to the generating plant. The generating plant will be 
constructed and operated by PNM. PNM will also construct the 
transmission facilities required to connect the plant to the Company's 
existing transmission network. The data from the Project will be 
disseminated throughout the industry. All technical data from the 
Project will be available for dissemination without restriction. 


15570 500 kW direct contact pilot plant for East Mesa. Nichols, 
K.E. (Barber-Nichols Engineering Co., Arvada, CO). pp 495-498 of 
Expanding the geothermal frontier. Davis, CA; Geothermal Re- 

sources Council (1979). 
From Geothermal Resources Council annual meeting; Reno, 

NV, _— (24 Ae 1979). 
powerplant utilizing a direct contact heat exchang- 
er (DCHX) between the geothermal brine and the isobutane work- 
ing fluid is nearing completion at the East Mesa Component Test 
Facility. The primary purpose of the plant is to evaluate the per- 
formance potential of the direct contact system in a size much larger 
than the small exploratory units that have been tested to date. 
Thermodynamic performance of DCHX binary power systems has 
been demonstrated in small 10 kW research test rigs, however, 
characteristics that affect the economics and practicality of long 
term operation need to be evaluated. Three factors influencing plant 
performance and cost are 1) the control of non-condensibles that 
contaminate the power cycle condenser, 2) the equipment required 
to limit wae | fluid losses, and 3) the control of scaling or 
performance ing deposits in critical components. These factors 
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are not unrelated and control of one often impacts control of the 

two. Operating data and research with the 500 kW pilot plant 
should demonstrate a solution to all three of these factors and 
provide design guidelines for larger plants. 


POWER PLANT SYSTEMS AND COMPONENTS 


15571 (LBL—2036) Direct contact heat exchanger 10 kW power 
nae, Seine 5. Ree Sees Section 2. Test series No. 1. 
Section 3. Test series No. 2. (Barber-Nichols ineering Co., 
Arvada, CO (USA)). Jul 1979, Contract W-7405-ENG-48. 143p. 
Dep. NTIS, PC A07/MF AO1 

The extraction of thermal energy for electric power genera- 
tion from moderate (350°F) temperature geothermal brines, such as 
those found in East Mesa, California, appears feasible. In exploiting 
these moderate temperature resources, the use of a direct-contact 
process in a conventional Rankine cycle with a turbine-generator 
seems like a very a —. While the direct contact 
approach, in which the brine and hydrocarbon working fluid come 
into physical contact, has initial economic advantages (e.g., lower 
capital cost of heat exchanger equipment), it also has some tial 
operating disadvantages such as eo. buildup, turbine ing and 
erosion, and hydrocarbon loss. In order to identify and evaluate 
these problem areas, a 10 kW Power Loop was set up and run at 
East Mesa, California. This report includes the results and conclu- 
sions of Test Series 1 and 2 performed between December 1976 and 
i 1978, as well as the Executive Summary of the total testing 
effort. 


15572 a agi Long tube heat exchanger: the facility 
and some preliminary tests on the down center/up annular flow 

Lee, D.O.; = toni R.W.; Westharben, R.L. (Sandia 
Labs., Albuquerque, NM (USA)). Mar 1980. Contract EY-76-C-04- 
0789. '63p. Dep. NTIS, PC A04/MF AOl. 

A test facility was designed and constructed to study forced 
flow boiling heat transfer in a closed loop long tube heat exchanger 
which is a two concentric-tube vertical design. The system consists 
of a 12 m lon "g heat exchanger which can be operated at pressures to 
689.3 kPa with pumped or natural convection flow rates from 0.0631 
to 0.631 liters/second and which can be irradiated with a maximum 
steady heat flux rate of 50 kW/m? by a set of resistive heaters 
operable at tem porns up to 1250°C. The facility was also de- 
signed so that t heat exchanger configurations can be tested with 
minimum difficulty (i.e., little or no modification of the system other 
than to replace the heat exchanger). The preliminary tests indicate 
that the system can be o ted in a stable mode. This facility was 
motivated primarily by the magma energy research program where 
energy is extracted from magma by heat exchangers similar to the 
configuration in this report. 


program 
Facilities. Cerini, D.J. (Biphase Energy Systems, Santa Monica, 
CA). pp 97-98 of Expanding the geothermal frontier. Davis, CA; 
mee Resources Council (1979). 
m Geothermal Resources Council annual meeting; Reno, 

NV, USA, (04 Sep 1979). 

The rotary separator turbine is being developed by Biphase 
Energy Systems under the sponsorship of the Electric Power Re- 

Institute. This report describes the field test portion of this 
development program. tests described are that of a prototype 
rotary separator turbine, RST. The test system was designed to 
demonstrate operation as a geothermal wellhead conversion system. 
The geothermal fluid is processed at the wellhead to produce three 
system outputs: 1) steam for subsequent energy extraction via steam 
turbine, 2) mechanical output power from the brine-driven liquid 
turbine, 3) repressurized brine output as required for brine reinjec- 
tion. The test results describe the operation of the system at the 
Department of Energy Geothermal Test Facilities at East Mesa, 
California, and Raft River, Idaho. The third and final field tests to be 
conducted at the Phillips Petroleum Company facility at Roosevelt, 
Utah, will be reported if data are available. 


15574 Compound hybrid geothermal-fossil power plants. Di- 
Pippo, R.; Avelar, E.M. (Southeastern Massachusetts Univ., North 
Dartmouth). pp 165-168 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The principles governing the design of geothermal-preheat 
and fossil-superheat hybrid plants are reviewed. Limitations of these 
os are pointed out and compound hybrid systems are proposed. 

und boned rid plants are well-matched to geothermal resources 
whic perk on mixtures of liquid and vapor at the wellhead. One- 
stage and two-stage compound plants are analyzed using a computer 
code myn oy, | realistic assumptions on various losses th 
out the systems. Results of the analysis are quoted for wellhead 
temperatures of 150, 200, and 250°C, and for wellhead qualities of 
10, 20, 30, and 40%, for one-stage systems. The analyses for two- 
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stage systems are reported for the same temperatures, for 20% 
quality, and for hot water flash percentages of 25, 50, 75, and 100%. 
Examples are cited for typical geothermal resources, including the 
Roosevelt Hot Springs KGRA in Utah, which show that a com- 
pound hybrid plant at that site would utilize the geothermal energy 
at an efficiency of greater than 80% compared to current geothermal 
plants with 40-50%, based on the Second Law. 


15575 Gravity-head geothermal energy conversion system. Mat- 
thews, H.B.; McBee, W.D. (Sperry Research Center, Sudbury, MA). 
pp 413-416 of Expanding the geothermal frontier. Davis, CA; Geo- 
thermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A novel electric power generating system for low-tempera- 
ture hot water geothermal resources is described. This so-called 
“gravity-head” system is a binary plant with the primary heat 
exchanger in the production well to a depth of 2000 feet. This 
configuration results in a novel heat-engine cycle which eliminates 
the “pinch effect” in the primary heat exchanger and the working 
fluid feed pump and provides a major decrease in brine pumping 
power. The net effect is a 37% increase in net electric output power 
over a “conventional” binary plant under equivalent conditions and 
costs. 


GEOTHERMAL ENGINEERING 


15576 (LBL—10209) Update of reservoir engineering activities 
at Cerro Prieto. Alonso E., H.; Dominguez A., B.; Lippmann, M.J.; 
Molinar C.; Schroeder, R.E.; Witherspoon, P.A. (Comision Federal 
de Electricidad, Mexico City; California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nov 1979. Contract W-7405-ENG-48. 
10p. (CONF-791235—2). Dep. NTIS, PC A02/MF AOI. 

From 5. geothermal reservoir engineering workshop; Stan- 
ford, CA, USA (12 Dec 1979). 

Engineering activities are reviewed briefly in the following 
areas: new wells, well completion and development, drilling prob- 
lems, problems with existing wells, fluid production, two-phase fluid 
a. line, reinjection, well tests, and future drilling activities. 

) 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 15482, 15499, 15628, 16125, 16413 


15577 (DOE/DP/01540—2) Application of particle beams to 
geothermal well drilling. Final report. Beebee, J.; Ogle, W.E. yx, 
Systems, Inc., Anchorage, AK (USA)). Sep 1979. Contract EY- H 
C-08-1540. 29p. Dep. NTIS, PC A02/MF AOI. 

Experiments involving shock spalling in rock are described. 
Also included are the application of electron beams to the excava- 
tion of rock tunnels, characteristics of particle beams for rock 
spalling, hypothetical drilling systems based on particle beams, and 
potential economics of particle beam drilling. There is no indication 
that particle beam drilling will be less expensive than conventional 
drilling. (MHR) 


15578 (NVO—1558-5(Vol.1)) Atlantic Coastal Plain geothermal 
test holes, North Carolina. Hole completion reports, Cobb, L.B.; 
Radford, L.; Glascock, M. (Gruy Federal, Inc., Houston, TX 
(USA)). Mar 1979. Contract ET-78-C-08-1558. 103p. Dep. NTIS, PC 
A06/MF AOl. 

Intermittent drilling operations were carried out in North 
Carolina beginning October 10, 1978 and ending January 23, 1979. A 
total of eleven holes were — during this period. Several 
holes including Sites 16-A, 15, 14 and 14-A were cased with 2-7/8” 
EUE tubing and left for reentry and subsequent coring operations by 
VPI and SU. The remainder of the North Carolina holes were cased 
with 4 1/2” seamless casing, wellhead . ooo installed to permit 
geothermal test measurements, and left filled with water containing 
corrosion inhibitor. 


15579 (NVO—1558-5(Vol.2)) Atlantic Coastal Plain geothermal 
test holes, North Carolina. Hole completion reports. Cobb, L.B.; 
Radford, L.; Glascock, M. (Gruy Federal, Inc., Houston, TX 
(USA)). Mar 1979. Contract ET-78-C-08-1558. 117p. Dep. NTIS, PC 
A06/MF AOl1. 

Intermittent drilling operations were carried out in North 
Carolina beginning October 10, 1978 and ending January 23, 1979. A 
total of eleven holes were completed during this period. Several 
holes including Sites 16-A, 15, 14 and 14-A were cased with 2-7/8” 
EUE tubing and left for reentry and subsequent coring operations by 
VPI and SU. The remainder of the North Carolina holes were cased 
with 4-1/2” seamless casing, wellhead equipment installed to permit 
geothermal test measurements, and left filled with water containing 
corrosion inhibitor. 
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15580 (PB—297594) Thermocorer for geothermal applications. 
Benson, G.M. (Energy Research and Generation, Inc., Oakland, CA 
(USA)). 30 Aug 1977. e? NTIS, PC A02/MF AO1. 

Thermocorer, a thermomechanical core-drill, uses recirculat- 
ing hot melts and rotating jet-nozzles to produce advance rates 1000 
times faster than achieved by the Subterrene and at specific energy 
consumptions approximating those of conventional rotary drills. 
Advance is produced by forming a kerf with resulting core and 
glass-lined bore-hole. The kerf is formed by dynamic thermofractur- 
ing and the core, of virgin earth, is continuously removed for real- 
time analysis. The core-shell and bore-casing provide structural 
support for core removal and hole stabilization. The principles 
involved are described and are confirmed by experimental and 
theoretical results. Results of high temperature material studies are 
presented. System configuration and requirements are detailed. Geo- 
thermal energy applications are discussed, ee cost and per- 
formance predictions, noting the insensitivity of Thermocoring to 
strata temperature and composition. 


15581 (SAND—79-2036) Aqueous foam surfactants for geother- 
mal drilling fluids: 1. Screening. Rand, P.B. (Sandia Labs., Albuquer- 
que, NM (USA)). Jan 1980. Contract EY-76-C-04-0789. 41p. Dep. 
NTIS, PC A03/MF AO1. 

Aqueous foam is a promising drilling fluid for geothermal 
wells because it will minimize damage to the producing formation 
and would eliminate the erosion problems of air drilling. Successful 
use of aqueous foam will require a high foaming surfactant which 
will: (1) be chemically stable in the harsh thermal and chemical 
environment, and (2) form stable foams at high temperatures and 

ressures. The procedures developed to generate and test aqueous 
foams and the effects of a 260°C temperature cycle on aqueous 
surfactant solutions are presented. More than fifty selected surfac- 
tants were evaluated with representatives from the amphoteric, 
anionic, cationic, and nonionic classes included. Most surfactants 
were severely degraded by this temperature cycle; however, some 
showed excellent retention of their properties. The most promising 
surfactant types were the alkyl] and alkyl aryl sulfonates and the 
ethoxylated nonionics. 


15582 (SAND—79-7121) Survey of geothermal completion 
fluids. Childers, M.R. (Brinadd Co., Inc., Houston, TX (USA)). Jan 
1980. Contract EY-76-C-04-0789. 9p. Dep. NTIS, PC A02/MF AO1. 

A survey of oil field fluids companies indicates that there are 
no geothermal completion fluids on the market. It is recommended 
that development of a completion fluid and appropriate support 
testing be funded. 


15583 (SERI/SP—42-345) Solar energy task force report techni- 
cal training guidelines. O'Connor, K. (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1979. Contract EG-77-C-01-4042. 58p. 
(CONF-790170—1). Dep. NTIS, PC A04/MF AO1. 

From Conference on energy-related vocational and techni- 
cian pine rn, and public energy awareness; Washing- 
ton, DC, USA (15 Jan 1979). 

Guidelines are offered for programs oriented to commercial 
applications in solar energy, specifically water and space heating. 

ese technologies are examined because they are, in some cases, 
economicaly feasible. Sample curricula and programs, technical jobs 
and skills, and equipment are suggested to assist those institutions 
contemplating the development of technical training. (MHR) 


15584 Geothermal well drilling estimates based on past well costs. 
et R.N. (Idaho Operations Office, Idaho Falls); Prestwich, 
S.J.; Miller, L.G.; Ross, H.P. pp 99-102 of a the geothermal 
frontier. Davis, CA; Geothermal Resources Council (1979) 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA ”~ Sep 1979). 

Well costs vary roughly exponentially with well depth. Plots 
indicating this have been made using data from nineteen geothermal 
wells of varying depths. These plots indicate both the average costs 
to drill wells and the costs to drill wells without problems. Average 
well costs are above estimates based on the assumption that the well 

roceeds according to plan. The average costs should be considered 
or planning programs in which large numbers of wells are involved. 
Estimates based on the assumption that the well can be drilled 
according to plan may be used for planning programs involving one 
or two wells, but the average costs should be considered in contin- 
gency planning. 


15585 Rock cutting with cavitating jets under simulated deep- 
hole conditions. Conn, A.F. (Hydronautics, Inc., Laurel, MD); 
Radtke, R.P. pp 121-124 of Expanding the geothermal frontier. 
Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The feasibility of adapting the CAVIJET cavitating fluid jet 
method for augmenting the performance of deephole drilling bits has 
been demonstrated. Rock cutting tests in a chamber using drilling 
mud, and with ambient pressures up to 27.6 MPa (4,000 psi), defined 
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the effects of pressure on CAVIJET performance. Enhanced cutting 
rates to simulated depths of about 1,200 m (4,000 ft) were observed, 
and no adverse effects were seen when comparing 1.1 to 1.4 /cm* 
(9.3 to 12 ppg) mud versus water as the working fluid. Pre 

roller bit laboratory trials indicated that improved rates of penetra- 
tion can be achieved by substituting CAVIJET nozzles for conven- 
tional nozzles. 


Casing failure modes in wells. Snyder, R.E. 

Ae Technology Co., Houston, TX). pp 667-670 of Expand- 
‘t e geothermal frontier. Davis, CA; Geothermal Resources 
Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Effects of heat, the 100% aqueous environment and a variety 
of drilling and cementing problems make geothermal well casing 
design, installation and maintenance significantly different than for 
oil and gas wells of similar depths. This review presents common 
problems that operators have experienced with tubulars that are 
otherwise properly designed for basic tension, burst and collapse 
conditions. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 15610 


15587 (BNL—51096) Alternate materials of construction for 
geothermal applications. Progress report No. 19, April-June 1979. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
76-C-02-0016. 26p. Dep. NTIS, PC A03/MF AO1. 

A program to develop nonmetallic materials for use in geo- 
thermal processes is described. To date, several high temperature 
polymer and polymer concrete systems were formulated, laboratory 
and field tests were performed in brine, flashing brine, and steam at 
temperatures up to 260°C (500°F), and economic studies were 
started. Laboratory data for exposure times > 2 years are available. 
Results are also available from field exposures of up to 24 months in 
five geothermal environments. Good durability is indicated. Testing 
at two of these sites is continuing and plan to initiate tests at other 
sites are being implemented. Construction of full-scale pipe sections 
by a commercial firm has started. Work has also been started to 
develop materials for use in high temperature seals for well drilling, 
logging and energy extraction processes. 


15588 (COO—2602-7) Hydrogen sulphide stress corrosion crack- 
ing in materials for geothermal power. Final report, Phase I. Troiano, 
A.R.; Hehemann, R.F.; Peterson, J.A. (Case Western Reserve Univ., 
Cleveland, OH (USA); Armco Steel Corp., Middletown, OH 
(USA)). Aug 1979. Contract EY-76-S-02-2602. 91p. Dep. NTIS, PC 
A0S/MF AOl. 

Two point bent beam, NACE tensile, C-Ring and DCB stress 
intensity type specimens were employed to examine a series of steels’ 
SSC resistance in the standard NACE solution and in several modifi- 
cations pertinent to geothermal environments. Where direct com- 
parisons were possible, the different ty of tests qualitatively 
ranked the alloys in the same order. Of the commercially available 
steels examined suitable for downhole service, a fine-grained version 
of 4130 with additional Mo and some Cb appeared to have the 
highest yield strength break-point. High purity versions of this and 
similar type alloys did exhibit somewhat slightly better resistance to 
SSC. In this class of constructional type steels, those with higher 
carbon (.20 - .30C) and those requiring a higher tempering tempera- 
ture to achieve a given yield strength appear to be more SSC 
resistant. These steels all exhibit a 15 to 20 percent higher yield 
strength break-point at service temperatures near 300 to 450°F and/ 
or at pH values approaching 7. Several versions of well head 

uipment type steels with adequate hardenability have demonstrat- 
satisfactory SSC threshold stress values at adequate yield 
strengths. The austenitic stainless steels displayed the usual sensitiv- 
ity to chlorides and cold work. Overaging of several of the age 
hardenable variety improved the resistance to SSC with only a 
moderate reduction in strength. Two ferritic stainless steels have 
shown a = er threshold stress than their commonly employed 
counterpart.Examination of C-ring specimens cut from commercially 
treated casing and tubing clearly indicated the advantages of a 
tempered martensitic structure and the very real potential for temper 
embrittlement. 


15589 (DCN—79-212-003-04) Well production casing Brady No. 
5 well, Geothermal Food Processors, Inc., Fernley, Nevada. Falure 
analysis report. Ellis, P.F. (Radian Corp., Austin, TX (USA)). Dec 
1979. Contract AC02-79ET27026. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Failure of the casing of the Brady No. 5 resulted from severe 
external corrosion. The well is located in a mineral flat and it is 
proposed that during wet periods the exterior of the casing was 
exposed to aerated saturated chloride and/or sulfate salt solutions. 
These solutions appear to have completely destroyed the surface 
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conductor and upper string casing and associated cements. The 
production casing then corroded until mechanical! failure occurred. 


15590 (UCID— 18536) On-line tests of organic additives for the 
inhibition of the precipitation of silica from hypersaline geothermal 
brine IV. Final tests of candidate additives. Harrar, J.E.; Locke, F.E.; 
Otto, C.H. Jr.; Lorensen, L.E.; Frey, W.P.; Snell, E.O. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Feb 1980. 
Contract W-7405-ENG-48. Sip. Dep. NTIS, PC A04/MF AOI. 

The Lawrence Livermore Laboratory Brine Treatment Test 
System at Niland, Imperial Valley, California, has been used to 
evaluate a number of cationic polymers and surfactants as scale 
control agents. An initial group of compounds was narrowed to four 
on the basis of their activity as silica precipitation inhibitors. Three 
of these and certain combinations of compounds were then given a 
40-h test to determine their effectiveness in retarding scales formed 
at 220, 125, and 90°C. The best single compound was Corcat P-18 
(Cordova Chemical Co. polyethylene imine, M.W. ~ 1800). It had 
no effect on the scale at 220°C, but it reduced the scales at 125 and 
90°C by factors of 4 and 18, respectively, and it also has activity as a 
corrosion inhibitor. Other promising compounds are PAE HCl 
[Dynapol po! Senetincetiyhens, HCl ealt)], which also somewhat 
reduces the 220°C scale; Ethoquad 18/25 [Armak methyl polyox- 
yethylene(15) octadecylammonium chloride}; and —— A-15 (a 
Miranol Chemical polydiquaternary compound). The best additive 
formuiation for the brines of the Salton Sea Geothermal Field 
appears to be a mixture of one of these silica precipitation inhibitors 
with a small amount of hydrochloric acid and a phosphonate crystal- 
line d it inhibitor. FE oguenee are presented as to the mecha- 
nism of inhibition of precipitation and recommendations for 
further testing of these additives. 


15591 Materials selection guidelines for geothermal energy 
tems. Conover, M.F.; Ellis, P.F. (Radian Corp. Austin, TX). BP pp 1B. 
127 of Expanding the geothermal frontier. Davis, CA; Geothermal 
Resources Council (1979). 

F Geothermal 


rom 
NV, USA (24 Sep 1979). 
A second Edition Handbook on Materials Selection Guide- 
lines for Geothermal Energy Systems is in final preparation. This 
DOE-funded effort emphasizes that the most important difference 
between traditional steam systems and those that utilize 
fluids and/or steam is the potential for corrosion of metals caused by 
the geothermal fluids. Seven key chemical species are identified that 
account for most corrosion phenomena in geothermal systems. Geo- 
thermal materials test data and test methods as well as actual plant 
operating experience are presented for eleven U.S. sites and geother- 
mal sites in seven foreign countries. From these data, materials can 
be selected for use where new geothermal resources are similar to 
those contained in the handbook. 


15592 Field tests of organic additives for the control of scale at 
the Salton Sea Geothermal Field. Harrar, J.E.; Locke, F.E.; Otto, 
C.H. Jr.; Lorensen, L.E.; Deutscher, S.B.; Frey, W.P.; Lim, R. 
(Univ. of California, Livermore). é 295-298 of Expanding the 

thermal frontier. Davis, CA; Geothermal Resources Council 


1979). 
From Geothermal Resources Council annual meeting; Reno, 
NV, = (24 Sep 1979). 
A variety of organic compounds have been evaluated for 
tential use in the reduction of silica scale formed from h 
rine. A brine treatment test system for operation from 
No. 1 and Woolsey No. 1 wells was assembled and used for the 
testing of the additives. Inj — of prospective compounds at ~ 
200°C and measurement of silica precipitation rates in the effluent 
brine revealed the followi “yh of substances to be effective 
inhibitors: hydroxyethylecelluloses, polyoxyethylenes, other com- 
pounds with high ethy oxide content, polyethylene imines, and 
ethoxylated \ red ammonium compounds. One 
Ethoquad 18/25 [Armak methylpolyoxyethylene(15) octadecylam- 
monium chloride], was found to retard the deposition and 
the morphology of the silica-rich scales in the 90° to 125°C tempera- 
ture range. 


15593 Results of geothermal casing packer seal elastomer com- 
pound development. Hirasuna, A.R.; Sedwick, R.W.; Stephens, C.A. 
(L'Garde, Inc., Newport Beach, CA). pp 309-312 of Expanding the 
geothermal frontier. Davis, CA; Geothermal Resources Council 
(1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Elastomer compounds were successfully developed which as 
packer seals maintain seal at 260°C for more than 24 hours in 
synthetic geothermal brine (aqueous solution of H2S, CO, and 
NaCl). The final results of the elastomer compound development are 
presented. The successful com are based on the following 
[= ve systems: EPDM ordel), fluoroelastomer (Viton), 

'DM/fluoroelastomer blend, and propylene-TFE (AFLAS). Eval- 


Resources Council annual meeting; Reno, 


uation was performed on full-scale packer seals as well as O-rings. 
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Comparison tests were run against commercially available elas- 
tomers including Kalrez. Test results were also corroborated inde- 
pendently by three other companies. 


15594 Carbonate scale inhibition in Republic's East Mesa geo- 
thermal operations. Vetter, O.J.; Campbell, D.A. pp 757-760 of 
Expanding the geothermal frontier. Davis, CA; Geothermal Re- 
sources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Republic Geothermal, Inc., Lawrence Berkeley Laboratory 
and Monsanto Chemical Company have jointly funded a study by 
Vetter Research to evaluate and control carbonate scale in geother- 
mal surface production and injection equipment. Republic's East 
Mesa geothermal field was chosen for the field experiments because 
of the utilization of down-hole pumps in this field. Pumping prevents 
carbonate scale formation within the producing wellbore and shifts 
the entire scale problem into the surface equipment. Field experi- 
ments designed to control the scale problem consisted of pumping 
the wells for extended periods of time and adding a phosphonate 
scale inhibitor (Monsanto’s Dequest 2060) at the wellhead. Fluid 
flow was directed through a test loop which simulated a flash cycle 
power plant. It was found that all carbonate scales can be avoided at 
a cost of less than 0.3 mills/kWh in a planned 64 MW power plant. 
The critical range of scale inhibitor concentration is very small. 
Field studies were backed up by laboratory studies using the same 
inhibitor labeled with radioactive carbon (C-14). The pseudoscale 
collected in the field was analyzed and attempts were made to 
duplicate the field results in the laboratory. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 15495, 15532, 15533 


15595 (SAND—79-7116) Wellbore and soil thermal simulation 
for geothermal wells: comparison of geotemp predictions to field data 
and evaluation of flow variables. Part II report. Wooley, G.R. (Ener- 
tech Engineering and Research Co., Houston, TX (USA)). Jan 1980. 
Contract EY-76-C-04-0789. 1llp. Dep. NTIS, PC A06/MF AOl. 

A better understanding of temperatures in a well is needed to 
improve casing selection, cement design, drilling fluid formulation, 
packer selection, and many other aspects of well design. Two 
applications of GEOTEMP are presented which provide the calcu- 
lations needed. First, the results of testing GEOTEMP predictions 
with analytical solutions and with field temperature data are present- 
ed. And second, sensitivity studies establish the importance of cer- 
tain well variables on downhole temperatures. (MHR) 


15596 (SAND—79-7127) Performance evaluation of Magma 
Power Company's reinjection well No. 46-7 at the East Mesa KGRA, 
California. Jorda, R.M. (Completion Technology Co., Houston, TX 
(USA)). Feb 1980. Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC 
A03/MF AOl. 

The performance of the Magma Power Company's reinjec- 
tion well No. 46-7 at East Mesa has been examined. Water was 
cooled to 100°F(+-) to simulate total heat extraction and then tested 
using membrane filter flow procedures. The cooled water contains 
particles which are in the high colloid size range, and formation 
impairment by these particles is unlikely. There is evidence that acid 
soluble corrosion products and calcium compounds constitute about 
two thirds of the particulates, and that the acid insoluble residue 
contains precipitated silica, insoluble corrosion products, and possi- 
bly formation fines carried in the produced water. Under stabilized 
conditions, the suspended solids content of the water is less than 2 
parts per million. However, during the frequent production well 
Start ups, a higher concentration of suspended solids is carried in the 
page water and into the injection well, conceivably augmenting 

ll in the injector. But most likely, fill occurs when the injection 
well surges during shut-downs, because of inadequate sand control in 
the well completion. At the time of the test, the injection well was 
found to be severely impaired. Back flowing the well restored the 
injectivity to a calculated maximum sub-frac injection capacity of 
about 60,000 b/d of water at T = 350°F, which corresponds to a 
calculated maximum hypofrac injection capacity of about 20,000 b/d 
of cold water (T = 100°F). 


15597 Influence functions and their application to geothermal 
well testing. Economides, M. (Stanford Univ., CA); Brigham, W.E.; 
Cinco-Ley, H.; Miller, F.G.; Ramey, H.J. Jr.; Barelli, A.; Mannetti, 
G. Bhar of Expanding the geothermal frontier. Davis, CA; 
Geothermal Resources Council (1979). 
From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 
The influence function is defined as the relationship between 
— and time for a well producing at constant unit flow rate. 
is influence function can be utilized in the common techniques of 
analysis for well testing. The following is a case study of the 
influence functions and their application to geothermal well testing. 
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15598 Injection at Raft River: an environmental concern. Spen- 
cer, S.G. (EG and G Idaho, inc., Idaho Falls). pp 675-678 of 
Expanding the geothermal frontier. Davis, CA; Geothermal Re- 
sources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Injection is an acceptable disposal method for geothermal 
fluid; however, use of injection can be limited by environmental 
considerations. This is the case in Raft River. The primary concern 
is that injection will affect either the quality or quantity of irrigation 
water in the closed groundwater basin. Data indicate that there is a 
natural migration of geothermal fluids into shallower aquifers and 
this migration is thought to be fracture-controlled. A series of wells 
have been drilled to monitor the response of shallow aquifers to 
intermediate-depth injection. Several of these monitor wells have 
shown marked pressure response to injection in RRGI-4 and RRGI- 
6. These data will be used to evaluate both current injection prac- 
tices and fluid disposal alternatives in Raft River. 


SAFETY AND CONTROL 


15599 (PNL—3300(Pt.5), pp 61-63) Environmental, safety, and 
health standards for geothermal energy. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

Environmental, Safety, and Health (ES and H) Standards 
have been identified and evaluated for their potential application to 
geothermal energy development. For this evaluation, the S and H 
problem areas were subdivided into 14 topics: airborne emissions, 
liquid waste disposal and water pollution, blowout/hot water and 
steam releases, subsidence and induced seismicity, noise, heat stress, 
sampling and analyses, falling hazards, electrical hazards, heavy 
equipment operations, soil effects and land-use planning, fire hazards, 
construction, and hazardous substances. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 15583 


15600 (ALO—5391-T1) Fracture characterization study. Kehr- 
man, R.F. (Westinghouse Electric Corp., Boulder, CO (USA)). Apr 


1978. Contract ET-76-C-04-5391. 28p. Dep. NTIS, PC A03/MF 
A0l. 


The origin, nature and significance of fractures in general are 
discussed. Some typical fracture measurement techniques are dis- 
cussed. Finally, geothermal fracture systems are investigated and 
correlations made to determine which fracture technologies from oil 
field work are applicable to geothermal systems. (MHR) 


15601 (SAND—79-2205) Magma Energy Research Project, FY 
1979 annual progress report. Colp, J.L. (Sandia Labs., Albuquerque, 
NM (USA)). Dec 1979. Contract EY-76-C-04-0789. 100p. Dep. 
NTIS, PC A0S/MF A0O1. 

The objective of the Magma Energy Research Project is to 
define the scientific feasibility of extracting energy from magma 
bodies. Activities to accomplish the objective are divided into five 
tasks: resource location and identification; source tapping; magma 
characterization; materials compatibility; and energy extraction. The 
program activities of FY 1979 are summarized here according to the 
individual tasks. Major emphasis of the program in the last year was 
on field experimentation with the United States Geological Survey 
in geoscience and technological studies at the Kilauea Iki lava lake. 
Other major efforts included installation of the magma simulation 
facility and magma-metal compatibility studies. The Magma Energy 
Advisory Panel also met during this period. Efforts and results are 
summarized. 


15602 Technology for geothermal well stimulation. Nicholson, 
R.W.; Hanold, R.J.; Vetter, O.J.; and Verity, R.V. pp 499-502 of 
Expanding the geothermal frontier. Davis, CA; Geothermal Re- 
sources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The Division of Geothermal Energy of the United States 
Department of Energy has funded a program to extend the current 
petroleum industry stimulation technology for use by the geothermal 
energy industry. The major technical problems which must be 
confronted to make geothermal well stimulation technically and 
economically feasible are described. 


DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 15473, 15476, 15521, 15544, 
15551, 15555 
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15603 (SAN—1740-2) Multi-use geothermal energy with 
augmentation for enhanced utilization. N W shcotien of 


geothermal — in ee i eens eS Wee. 

report, April 1-June 30, 1978, Cunnington, G.R.; .K. (Aero- 

jet Energy Conversion Co., Sacramento, CA (USA)). 1978. Contract 
-7 3-1740. S6p. . NTIS, PC A04/MF AO1. 

The objectives of this study are to determine the economic 
and technical feasibility of using the low to moderate tem; 
geothermal resource in the Susanville anomaly in a district i 
cooling system for public or private users and in a Park of Com- 
merce developed in conjunction with the resources development. 
The Susanville resource temperature is known to be a minimum of 
150°F and is proj to be a maximum of 239°F. Because these 
factors all contribute to major capital outlays, desi roaches 
have been studied which permit economical utilization of the 
resource re; ess of the outcome of the drilling. The system 
selected will d on the result of the drilling program. This study 
presents a data on oe for the temperature range from 150 
to 239°F. The results of the engineering and economic study cur- 
rently indicate the region and conditions for economic feasibility. 
Based on a predicted fuel inflation rate of 7% and a municipal bond 
interest rate of 10%, the development of the Susanville Geo-Heating 
District is economically feasible over the entire range of anticipated 
reservoir conditions. Under conditions of high well costs ($130 to 
$175 thousand dollars per well) and low resources temperature (150 
to 165°F), economic and operational advantages can be shown for 
the use of heat pumps to augment the resource temperature. 


(SAN—1741-4) Multi-purpose utilization of hydrothermal 


» K.L. 


, R.N.; (WESTEC 
CA (USA)). Apr 1979. Contract ET-78-C-03- 
, PC Al0/MF AOl. 

neering and economic feasibility of utilizing geother- 

mal heat from the Heber KGRA for space heating/coo and 
water heating for domestic and industrial process applications within 
the City of El Centro was investigated. The analysis proceeds 
through an os survey of present conventional energy utili- 
zation within the City to identify and evaluate those end uses which 
could potentially utilize geothermal heat as a substitute for fossil fuel 
or electrically produced heating and cooling. A general engineering 
and economic evaluation of heat and cold delivery alternatives 
followed including evaluations of geothermal flu:i transmission op- 
tions, alternative refrigeration techniques, heat and cold transmission 
media options, probable systems interfaces, materials evaluations, 
projected conventional energy costs, life cycle costs for existing 
conventional systems, projected pricing requirements for privately 
and municipally develo; geothermal resources, the relative distri- 
bution costs of heat delivery options, and estimated residential and 
commercial retrofit costs. A cost-effective plan for large-scale utili- 
zation of geothermal energy in El Centro for district heating/cooling 
and industrial applications was developed from this evaluation and 
preliminary conclusions drawn. Institutional barriers and environ- 
mental impacts associated with geothermal development in the City 
were also evaluated. Potentially adverse impacts were identified 
along with mitigating measures that should either completely elimi- 
nate or reduce these adverse effects to levels of insignificance. 


15605 (SAN—2072-1(Vol.1)) Geothermal direct use, economic 
and engineering study integration. Volume I. Methodology and results. 
Final report. Bakewell, C.A.; Book, N.; Herron, E.H. (Gruy Federal, 
Inc., Arlington, VA (USA)). Aug 1979. Contract ET-78-C-03-2072. 
107p. Dep. NTIS, PC A06/MF AO1. 

The technical approach to the problem of comparative evalu- 
ation of the twenty economic-engineering studies on non-electric 
uses of geothermal energy is described which led to the development 
of the Geodec model. The geodec model is presented and the 
analyses made and the results calculated are described. The conclu- 
sions and recommendations arising from these results are discussed. 
Included in appendices are sample data input/output forms for each 
of the modules which make up Geodec and the detailed input data 
and calculated results for each process analyzed. (MHR) 


15606 (SAN—2072-1(Vol.2)) Geothermal direct use, economic 
and engineering integration. Volume II. Data base. Final 
Bakewell, C.A.; Book, N.; Herron, E.H. (Gruy Federal, Inc., Arling- 
ton, VA (USA)). Aug 1979. Contract ET-78-C-03-2072. 375p. Dep. 
NTIS, PC A13/MF A011. 

Process analyses are presented including input and output 
data base for each of the twenty economic-engineering studies on 
non-electric uses of geothermal energy identified in Volume I. 

) 


(MHR 


15607 (SAN—2118-1) Symposium on energy and its 
direct uses in the eastern United No. 5. (Geo- 
thermal Resources Council, Davis, CA (USA)). Apr 1979. Contract 
ET-78-G-03-2118. 105p. Dep. NTIS, PC A06/MF AOI. 

Twenty papers are included. A separate abstract was pre- 
pared for each paper. (MHR) 
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15608 (SAN—2118-1, pp 49-53) Worldwide direct Set 
review. Lund, J.W. (Oregon Inst. of Tech., Klamath Falls). Apr 


1979 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report N: "§ 

Direct utilization of geothermal energy has been used by 
many countries in the past on a small scale for bathing, cooking, and 
heating. Today, there are still many small-scale individual uses, 
however, many large-scale projects have been developed for district 
heating, use complexes and industrial processing. The 
number of lar, le projects will continue to w due to the 
escalation of fossil fuel costs and the proven technology of using 
insulated transmission lines and efficient heat exchangers for geo- 
thermal fluids. Today, 7050 MW (thermal) of geothermal energy are 
used in direct applications, mainly in Iceland, New Zealand, USSR. 
re oe and Hungary. In all cases, the cost of geothermal utilization is 

iow that of comparable fossil fuel energy. 


15609 (SAN—2118-1, pp 55-58) Urban heating from geothermal 
in the Paris basin. Rybach, L. (Inst. of Geophysics ETHZ, 
Zurich, Switzerland). Apr 1979. 

In Symposium on geothermal og and its direct uses in the 
eastern United States. Special report No. 5. 

A total of 10,000 apartments are heated at present by combin- 
ing the geothermal source with auxiliary boilers and heat pumps in 
an area of normal geothermal conditions (average geothermal gradi- 
ent 33°C/km = 1.8°F/100 ft.). The geothermal contribution which 
supplies domestic hot water as well amounts to about 70% of the 
total heat consumed. The resource consists of a deep aquifer (porous 
Dogger limestone). Due to the high salinity of the formation water 
(up to 25 g/L) produced, reinjection is necessary. This is performed 
by the doublet system which consists of a twin well (production- 
reinjection). Typical production rates are 100 m*h (440 gpm) at 60 to 
70°C (140 to 158°F). Noticeable temperature drawdown at the 
production well is not expected before 30 years. Economic analysis 
shows that the geothermal system is slightly less ex ive (at 1977 
fuel prices) than conventional fossil-fuel schemes. French au- 
thorities strongly support this development (the risk of the produc- 
tion well is covered by the government) which aims at 800,000 
geothermally-heated apartments in the Paris basin by 1990. 


15610 (SAN—2118-1, pp 59-61) Fluid heat management for 
direct geothermal energy applications. Kunze, J.F. (Energy Services, 
Inc., Rexburg, ID). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

The problem of utilizing the geothermal fluid as economically 
as possible in direct applications of geothermal energy is presented. 
The lower temperature uses are primarily addressed, since these are 
the only ones likely to make a significant impact in the eastern 
United States. 


15611 (SAN—2118-1, pp 63-64) Geothermally pasteurized milk 
Belcastro, E. (Medo-Bel Creamery, Inc., Klamath Falls, 
OR). Apr 1979. 
in Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 
Operating experience at the Medo-Bel Creamery is described. 
Problems with pipe corrosion are emphasized. (MHR) 


15612 (SAN—2118-1, pp 65-67) Channel catfish (Ictalurus punc- 
tatus) in water. Ray, L. (Fish Breeders of 
Idaho, Buhl). Apr 1979. 


In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

Fish Breeders have been raising Channel Catfish (Ictalurus 
punctatus) in geothermal facilities for six years. The product pro- 
duced is superior to other catfish on the market. Concrete facilities 
and 6,000,000 gallons per minute of water allow densities of five to 
ten pounds per cubic foot of space and 10,000 pounds per second 
foot of water. Oxygen and ammonia are the principle factors limiting 
production. Disease is related to these factors. Identifying the re- 
source, facility design, financing, construction, production, process- 
ing, marketing and distribution are the main problem areas prevent- 
ing expansion of geothermal fish farming. 


15613 (SAN—2118-1, pp 69-70) Use of geothermal fluids to heat 
a large complex. Boren, K.L. Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

Geothermal fluids are being used to heat 30 greenhouses near 
Susanville, in Northeastern California. Cucumbers and tomatoes are 
grown in a hydroponic system requiring no root medium such as dirt 
or gravel. A high quality ground water supply is used for irrigation, 
while a shallow geothermal well supplies hot water for the heat- 
exchange type heaters. Thermostats and humidistats control the 
greenhouse environment. Nutrients are supplied in the irrigation 
water circulated the root system that is contained in poly- 
ethylene growing tubes. A high quality fruit is produced and sold in 
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the Los Angeles market. The complex has been planned for expan- 
sion to 205 greenhouses, and the next units are scheduled for 
construction this year. 


15614 (SAN—2118-1, pp 73-80) Utilization of geothermal energy 
with an emphasis on heat pumps. Niess, R.C. Apr 1979. 

In Symposium on geothermal a and its direct uses in the 
eastern United States. Special report No. 5. 

While there are uses for low temperature (= 120°F) geother- 
mal sources for space heating and other relatively low temperature 
applications, many commercial users and industries require higher 
temperatures. These higher temperatures (140 to 220°F) are obtain- 
able through supplementary heating using oil, gas or electricity; 
however, the cost is high particularly where direct electric heating is 
used. Since 1975 low temperature waste heat sources (such as water 
normally cooled in cooling towers) have increasingly been used in 
conjunction with heat pumps for hot water production and space 
heating. This same concept can be applied to a low temperature 
geothermal source to amplify the temperature to a usable value or 
amplify the amount of energy that can be usefully extracted from a 
limited geothermal resource. There is a high level of interest in the 
application of industrial water-to-water heat pumps for use with 

eothermal water in the 60 to 120°F range, considered available 
rom wells less than 3000 feet deep. The heat in this water can then 
be temperature amplified to increase the deliverable temperature by 
as much as 80 to 90°F. The heat pump can be economically used 
either: (a) to upgrade a geothermal resource already obtained where 
the flow and/or temperature are insufficient to meet the utilization 
needs; or (b) as an alternative to drilling much deeper wells to obtain 
needed higher use temperatures. 


15615 (SAN—2118-1, pp 81-85) Direct heat activated cooling 
adapted to geothermal energy. Ingle, W.D. III. (Arkla Industries, 
Inc., Evansville, IN). Apr 1979. 

In Symposium on geothermal energy and its direct uses in the 
eastern United States. Special report No. 5. 

Development in recent years of direct low temperature heat 
operated cooling equipment has the potential of improving geother- 
mal economics by enabling more uniform seasonal load distribution 
and capital amortization. Source temperatures below 200°F and 
improved auxiliary power consumption are the primary advantages 
over previously available equipment. Of the various types of equip- 
ment on which development was undertaken, only absorption is 
beyond the developmental stage, being in current volume produc- 
tion. Availability of these advanced absorption machines in small 
tonnage capacities (as low as 3 tons) facilitates the undertaking of 
demonstration projects at greatly reduced costs freeing R and D 
monies for instrumentation, analysis and reporting expenses. 


15616 Environmental assessment for the Klamath Falls downtown 

geothermal heating district. Allen, E.; Coughanour, A.; Shreve, J. 

(Planning Dept., Klamath Fails, OR). pp 5-6 of Expanding the 

a frontier. Davis, CA; Geothermal Resources Council 
). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The Klamath Falls Downtown Geothermal Heating District 
will be constructed and operated within the Klamath Falls, Oregon, 
urban area. This existing urban environment will not be substantially 
impacted by the project. The single notable effect may be minor 
reservoir alteration of existing geothermal wells in the project's 
vicinity. A monitoring program will be established to gauge any 
such alteration. 


15617 Low-temperature, direct use geothermal energy costs. 
Bakewell, C.A.; Herron, E.H. (Gruy Federal, Inc., Arlington, VA). 
pp 23-26 of Expanding the geothermal frontier. Davis, CA; Geother- 
mal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The economic feasibility of direct use geothermal applications 
was analyzed. The cost of geothermal energy to 20 different process- 
es was calculated using a geothermal design and economics model 
developed to ensure consistent results. The analysis showed that the 
costs associated with producing and reinjecting geothermal fluids 
dominate the cost of geothermal energy in direct use processes, and 
that geothermal energy costs correlate with degree of utilization of 
the resource, rather than with type of application. The cost of 
energy from geothermal sources was found to be competitive with 
fuel oil-based energy at utilization levels above 20%. 


15618 Improving utilization of low temperature geothermal re- 
sources with augmentation. Benner-Drury, D.; Unmack, K. (Aerojet 
Energy Conversion Co., Sacramento, CA). pp 55-58 of Expandin 

— frontier. Davis, CA; Geothermal Resources Council 


From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 
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Susanville, California, is a small community of 7,000 people, 
on the eastern slope of the Sierra Nevada Mountains that has 
energetically and carefully planned full utilization of the low tem- 
perature geothermal resource that exists under the City. Under 
contract previously to the Department of Energy and now to the 
City of Susanville itself, the Aerojet Energy Conversion Company is 
designing a flexible multi-use augmented geothermal system for 
Susanville. The first module, under a DOE supported demonstration 
program, will heat 24 public buildings and the —— effluent 
will also be used by a Park of Commerce that will be developed with 

rivate financing. A parametric economic analysis was performed 
‘or the pro Susanville system, comparing three alternatives, (1) 
a total geothermal system, (2) an augmented geothermal system, and 
(3) the mode of heating that now exists (fuel oil and propane). That 
analysis indicated an economic and operational advantage to the 
augmented geothermal system over the other options explored. 


15619 Performance and feasibility of forced geoheat recovery for 
low temperature applications. Bodvarsson, G.; Reistad, G.M. (Oregon 
State Univ., Corvallis). pp 61-64 of Expanding the geothermal fron- 
tier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Forced geoheat recovery (FGR), the procedure of producing 
geothermal energy by partially or totally forced circulation of fluids 
through formations and structures that have a suitably high natural 
fluid conductivity and temperature, represents a way for making 
pepe pee energy available over a much larger areal extent than 

it of convecting hydrothermal systems. This type of recovery is 
envisioned in two main types of geological provinces that occur in 
the Pacific Northwest, the deep sedimentary basins and the flood 
basalt areas such as the Columbia River and Snake River Plateaus. 
Evaluation of the economics of low-rise apartment heating from 
FGR systems in the Pacific Northwest illustrates the strong depen- 
dence on the fluid temperature, the type of terminal unit (in building 
= and the alternative energy cost. Results indicate that for 
geothermal fluid temperatures below about 45°C a heat pump type 
system should be used in conjunction with FGR. At temperatures 
above that, the forced air system is preferred over a heat pump 
system. 


15620 Evaluation of state taxes and tax incentives and their 
impact on the development of geothermal energy in western states. 
Bronder, L.; Meyer, R.T.; Roberts, S.; Gertsch, W.D. (Western 
Energy Planners, Ltd., Denver, CO). pp 65-68 of Expanding the 
geothermal frontier. Davis, CA; Geothermal Resources Council 
(1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The economic impact of existing and prospective state taxes 
and tax incentives on direct thermal applications of geothermal 
energy is evaluated. Study area is twelve western states which have 
existing potential geothermal activities. Economic models represent- 
ing the geothermal producer and business enterprise phases of four 
intustsid/eommbeneled uses of geothermal energy are synthesized 
and then placed in the existing tax structures of each state for 
evaluation. The effects of the state taxations on net profits and tax 
revenues are determined. Tax incentives to accelerate geothermal 
development are also examined. 


15621 Economic assessment of using nonmetallic materials in the 
direct utilization of geothermal energy. Costello, R.M. (Burns and 
Roe, New York, NY); Ammerlaan, T.; Cabibbo, S.V.; Kukacka, 
L.E. pp 137-140 of Expanding the —— frontier. Davis, CA; 
Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

e cost effectiveness of nonmetallic materials in three direct- 
use geothermal applications was assessed. The results of the studies 
described indicate that significant cost savings can be achieved by 
using nonmetallic materials in processes utilizing low to moderate 
(up to 300°F [149°C]) temperature water. (MHR) 


15622 Klamath Falls Geothermal District Heating legal, financ- 
ing and operation. Derrah, H. (Downtown Geothermal Heating 
District, Klamath Falls, OR). pp 157-160 of Expanding the geother- 
mal frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The City of Klamath Falls is currently involved with the 
Department of Energy for construction and initial operation of the 
Downtown Geothermal Heating District. The purpose of the proj- 
ect is to provide heating to 14 city, state, county and federal 
buildings. The project will be accomplished by distributing the 
resource from the wells | Spee 11,000 feet to the terminus 
point of the heating line. The purpose and content of this particular 
paper of this series is to identify the historical development of the 
City of Klamath Falls’ interest in the development of a Geothermal 
Heating District. The projected city operation of the heating utility 
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and the management thereto is also explored. The legislation is 
outlined which the city has sponsored to provide statutory authority 
to the City for operation of the district, financing of the initial 
district, and future improvements thereto in tax incentives for the 
hookups to the heating district. 


15623 Direct application of geothermal energy for industrial 
processing. Fettkether, L.M.; Austin, J.C. pp 205-208 of Expanding 
the geothermal frontier. Davis, CA; Geothermal Resources Council 


(1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Geothermal water at 300°F could provide approximately 50 
percent of certain industrial process energy requirements, where 
sufficient quantity water is available. A federal government cost- 
sharing program has facilitated a major frozen food processor's 
development of nee energy in the Northwest. The geother- 
mal energy will be used to heat low es process water by 
—- eat exchangers and retrofitting the process wy" The 
planned geothermal system includes two production wells, a trans- 
mission main, a complex of plate heat exchangers, and a deep 
injection well. The cascade principle is employed to extract the 
usable energy from the geothermal water. 


15624 Analysis of the design, economics, and federal tax impacts 
of proposed geothermal greenhouse operations near the Baca Grande 
development, San Luis Valley, Colorado. Goering, S.W.; Coury, G.E.; 
Garing, K.L. (Coury and Associates, Inc., Lakewood, CO). pp 253- 
256 of Expanding the geothermal frontier. Davis, CA; Geothermal 
Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A site specific analysis of the geothermal resource located 
near the Baca Grande development in the San Luis Valley, Colora- 
do, indicates a substantial resource may exist in the area capable of 
supporting extensive residential and industrial activity. Water tem- 
peratures of 150°F are expected at depths of 2,000 feet; higher 
temperatures occur at greater depths. A feasibility level geothermal 
system design to supply space heating needs for an 8.l-acre green- 
house was developed; the associated capital and operating costs 
were also determined. Assuming development by a private corpora- 
tion, energy costs were calculated at $3.51 per million Btu, exclusive 
of profit, and the application of available Federal tax credits and tax 
deductions. An analysis of the impact of recently enacted Federal 
tax legislation indicates that the delivered energy cost can be signifi- 
cantly reduced if the private developer has the financial structure to 
take advantage of the various deductions and credits. An after-tax 
analysis indicates a cost of $2.44 per million Btu for an effective 
reduction of 30%. Comparable current may costs for natural gas 
in competitive regions are $3.20 per million Btu and direct electrical 
costs are currently $10.05 per million Btu. 


15625 Mountain home geothermal project: a direct geothermal 
application to an integrated livestock complex in Idaho. Longyear, 
A.B. (Lahontan Inc., Sacramento, CA). pp 373-375 of Expanding the 
geothermal frontier. Davis, CA; Geothermal Resources Council 
(1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The engineering and economics of the direct application of a 
geothermal hydrothermal resource to a vertically integrated live- 
stock complex were studied. The study was conducted by a team of 
industry firms and supported by an Idaho Advisory Board. A system 
of feed production, swine — slaughter, potato processing and 
waste management was selected for study based upon market trends, 
regional practices, all commercial hardware, resource characteris- 
tics, energy and biological cascading considerations. The 160 acre 
complex has a 115 million Btu/hour (34 MWt) peak geothermal 
load; has an installed capital of $35.5 million with a payout of owner- 
invested capital of just over three years and a total debt payout in 12 
years. The yearly production amounts to 150,000 hogs, 28 million Ibs 
of processed potatoes, 7300 tons of fertilizer, and on the order of 
1000 continuous horsepower from methane. The total effluent is 200 
gpm of irrigation water. 


15626 Klamath Falls geothermal heating district. Lund, J.W.; 
Lienau, P.J.; Culver, G.G.; Higuee, C.V. (LLC Geothermal Consul- 
tants, Klamath Falls, OR). pp 381-396 of Expanding the geothermal 
frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The City of Klamath Falls is proposing to construct a geo- 
thermal district heating project. Initially, the system will heat 14 
government build:ags (Phase I) in the downtown area, subsequently 
expanded to heat 11 blocks (Phase II), and then to heat the entire 54- 
block central business district (Phase III). Production wells will be 
drilled along the east boundary of the city, estimated to supply over 
220°F water. A primary 8-inch diameter insulated steel pipeline 
placed in a concrete tunnel will supply geothermal fluid to a central 
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heat exchange facility at the County Museum Building. Two plate 
heat exchangers will provide the necessary load for the initial 14 
buildings. ek i Ay -4 poo sg oe to a oer A closed 

pipeline will supply heat to 14 buildings at 
DO. This line wal consist of buried insulated fiberglass reinforced 
pipe. The capital cost of the system (Phase I) will be $1.4 million 
giving an equivalent annual ~~ , Operation, and maintenance cost 
over a 20-year period of $150,000. Phase II cost of geothermal 
energy is estimated at $0.29 per therm, whereas the equivalent 
annual fossil fuel cost is estimated at $0.94 per therm. 


15627 Substitution value of geothermal energy as process heat 
and electric power. Meal, H.C.; Guillamon-Duch, H. (Massachusetts 
Inst. of Tech., Cambridge). pp 437-440 of Expanding the geothermal 
frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Geothermal energy use for direct application as industrial 
process heat or for conversion to mechanical energy in order to 
generate electric power has been compared for a saturated liquid 
resource on the basis of the value of the energy displaced, either fuel 
oil process heat or electricity. Using $2.50 per million Btu as the 
value of fuel oil (about 40 cents oa gallon) and 2.5 cents per kWh as 
the value of electricity, a geothermal source at 400°F provides a 

ter return as process heat as long as the process temperature is 
less than 325°F. These comparisons do not include capital costs, 
only the value of the displaced energy is considered. Since capital 
costs are much higher for electric power generation, inclusion of 
these costs will e the advantage of process heating ever ter. 
As long as process temperatures are low enough, direct application 
of geo energy as process heat is preferable to use for electric 
power generation. Thus, high temperature sources (above 450°F) 
should be considered as candidates for this use. 


15628 Raft River Geothermal Area overview. Millar, G.M. (EG 
and G Idaho, Inc., Idaho Falls). pp 461-464 of Expanding the 
m frontier. Davis, CA; Geothermal Resources Council 
1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

At the Raft River Geothermal Area in south central Idaho's 
Raft River Valley, the Idaho National Engineering Laboratory 
(INEL) is investigating practical uses for moderate-temperature (90° 
to 150°C) geothermal fluids. Several broad areas of experimental 
activities and facility construction are being conducted or are 
planned. In the area of electrical power generation, a binary cycle, 
prototype power plant is now being operated. This prototype unit 
serves as a test bed for advanced engineering concepts that can be 
incorporated into a larger, SMW(e) Pilot Plant that is now under 
construction. Concurrent with the plant construction, a seven-well 

thermal fluid supply and injection system is nearing completion. 

n the Direct Application 4 ees researchers are investigating 
several uses of hydrothermal fluids to enhance the competitive 
economic position of geothermal energy. Specific areas of experi- 
mentation include food production, food processing, synthetic fuel 
production, and space conditioning. 


15629 Method for evaluating geothermal energy use for process 
heat applications. Packer, M.B.; Mikic, B.B. (Massachusetts Inst. of 
Tech., Cambridge). pp 527-529 of Expanding the geothermal fron- 
tier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

A general methodology is currently being developed for the 
evaluation by management of geothermal energy use in industrial 
process heat applications. A crucial issue in this evaluation is the 
manner in which process energy demands are matched with geother- 
mal and auxiliary fossil fuel energy supplies. A computer program 
has been written to perform this match for any geothermal resource 
and any process heat application. Following a description of the 
methodology used in the overall evaluation of geothermal energy for 
this type of application, the principal features of the computer 
program are discussed and some results for the pulp and paper 
industry presented. 


15630 Division of Geothermal Energy (US Department of 
Energy) Direct Heat Applications Program. Skalka, M. (Department 
of Energy, Washington, DC). pp 655-657 of Expanding the geother- 
mal frontier. Davis, CA; Geotherma! Resources Council (1979). 
From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 
The Department of Energy Direct Heat Applications Pro- 


gram, administered by the Division of Geothermal Energy (DGE) is 
discussed. The current program, the status of ongoing Se ag 


and 
then the plan for future developments are reviewed briefly. Engi- 
neering and Economic Analysis supported by DGE and resource 
definition studies have preceded two competitive solicitations for 
jointly funded direct heat applications projects, which resulted in the 
22 projects currently underway. Building/space heating, city district 
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heating systems, agricultural and industrial uses comprise the types 
of application being pursued. For the future application-specific and 
area-specific projects as well as smaller projects are envisioned. 
Cost-shared endeavors would be appropriate. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 15513, 15565 


15631 Relations for thermodynamic properties of saline solutions 
for geothermal brine processes calculations. Barr, P.K.; Dittman, 
G.L.; Giedt, W.H.; Miller, A.B. (Univ. of California, Livermore). pp 
35-38 of Expanding the geothermal frontier. Davis, CA; Geothermal 
Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

Simple analytical expressions are introduced for representing 
the variation of saturated geothermal brine pressure and density with 
temperature and the enthalpy and enthalpy with both pressure and 
temperature. Curve-fitting techniques were used to select the values 
of the constants involved to achieve the best agreement with availa- 
ble data for saline solutions over the temperature range from 26.6°C 
(80°F) to 330°C (626°F) and for salt contents up to 35% by weight. 
The results have been incorporated into a computer program which 
can be used for estimating the effect of dissolved salts in geothermal 
fluid processes. Ideal cycle calculations show that cycle thermal 
efficiencies are not seriously affected by salt concentration. Useful 
work output per unit of brine flow is, however, reduced by approxi- 
mately 15 to 20 percent for the higher saline concentrations. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 15600 


15632 Overview of the Terra Tek geothermal rock mechanics 

. Enniss, D.O.; Butters, S.W.; Jones, A.H. (Terra Tek, Inc., 
Salt Lake City, UT). pp 185-188 of Expanding the geothermal 
frontier. Davis, CA; Geothermal Resources Council (1979). 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The lack of geothermal material property data at simulated in 
situ conditions has been identified as a major obstacle to the develop- 
ment and commercialization of geothermal resources. A test facility 
was designed and constructed to specifically meet the geothermal 
community’s data requirements in the areas of surface exploration, 
subsurface evaluation (logging), drilling, stimulation, reservoir engi- 
neering and subsidence. Testing capabilities include confining and 
pore fluid pressures to 200 MPa and temperatures in excess of 
500°C. Sample sizes to 10.2 cm can be accommodated. Available test 
programs include: mechanical response (with axial and transverse 
Strains), thermal conductivity, thermal diffusivity, thermal expan- 
sion, permeability, electrical resistivity and ultrasonic velocities. 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 15510 


TIDAL POWER 


WAVE ENERGY CONVERTERS 


15633 Gas concentration cells for the conversion of ocean wave 
energy. Salomon, R.E.; Harding, S.M. (Temple Univ., Philadelphia, 
PA). Ocean Eng.; 6: No. 3, 317-327(1979). 

The concept of using electrochemical gas concentration cells 
to convert the mechanical potential energy of ocean waves to 
electricity using a taut-moored buoy is analyzed. Several idealized 
embodiments are discussed and one of these is shown to have 
particular merit. Some results obtained in an experimental program 
aimed at developing such a system are described. In particular, an 
electrochemical cell employing the protonically conducting synthet- 
ic polymer Nafion, bounded by platinum electrodes, has been studied 
in a manner which simulates the operation of such a device within a 
taut-moored buoy subject to ocean waves. It is shown that with 
some modest engineering advances, this system is indeed capable of 
converting a significant fraction of ocean wave energy into electric- 
ity. 
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REFER ALSO TO CITATION(S) 15069, 15077 


15634 (CONF-790845—(Suppl.), pp 30-32) Field Evaluation 
Program for small wind energy conversion systems. Aldred, J. 
ow. Systems Group, Golden, CO). 1979. 

rom Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The Department of Energy (DOE) has recognized the impor- 
tance of small wind systems and has initiated a number of programs 
designed to accelerate the commercialization of them. The programs 
include the establishment of a Wind Systems Test Center to provide 
a capability for intensive long-term testing of SWECS, and a techni- 
cal management organization chartered to foster the development of 
new, low cost machines, provide support to the development of 
industry standards, and to disseminate technical information to in- 
dustry and to the general public. In addition, a Field Evaluation 
Program has been designed as a part of this program to accelerate 
the commercialization process for SWECS. The program goal is to 
provide near-term resolution of existing technical and institutional 
constraints in order that wind energy can effect maximum impact on 
the nation’s energy needs. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 15102 


15635 (CONF-790845—, pp 15-18) Northwest regional wind 
energy assessment. Elliott, D.L.; Barchet, W.R. (Battelle Pacific 
Northwest Labs., Richland, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The wind energy resource of the United States and its terri- 
tories must be described in adequate detail to meet the needs of a 
variety of users. To meet these needs, the Wind Characteristic 
Program Element, managed for the US Department of Energy 
(DOE) by Pacific Northwest Laboratory (PNL), developed, applied 
and tested techniques using existing wind information to assess the 
wind energy potential of the Northwest region. This assessment 
included Idaho, Montana, Oregon, Washington and Wyoming. 


15636 (CONF-790845—, pp 71-74) Wind Anemometer Loan 
Program. Philbrick, D.; Kiphut, A. (Oregon Dept. of Energy, 
Salem). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The problem of obtaining adequate, wind data in residential 
areas has prompted the Oregon Department of Energy to establish 
an Anemometer Loan program. Under this program, twelve Stewart 
anemometers were installed in six counties between November 1978 
and January 1979. A detailed description of Oregon’s Wind Anemo- 
meter Loan Program including an evaluation of the equipment, 
different mechanisms for distributing the equipment, and preliminary 
wind data is presented. 


15637 (CONF-790845—(Suppl.), pp 47-50) Wind power at 
, Oregon, and break-even economics. Sanesi, N.L. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Five years of wind data at Boardman, Oregon, is analyzed for 
expected electric energy generation from large (1 to 3 MWe) hori- 
zontal axis wind turbine generators. Break-even investment costs 
required for wind turbine generators to economically operate in the 
Pacific Northwest are examined. Three variables can improve the 
break-even economics: higher average annual capacity factors, 
higher amounts of capacity credit, and lower fixed costs. Other 
uncertainties for the wind energy technologies to overcome before 
being considered for commercial applications are demonstrated op- 
erating compatibility within a utility system, reliable performance, 
and outage data. Only years of on-site testing will answer these 
questions. 


ECONOMICS 
REFER ALSO TO CITATION(S) 15637, 15648 


15638 (CONF-791204—32) Reliability, energy and cost effects 
of wind integration with conventional electrical generating systems. 
Buehring, W.A.; Hub, K.A.; Huber, C.C.; Vankuiken, J.C.; Gros, 
J.G. (Argonne National Lab., IL (USA); Department of Energy, 
Washington, DC (USA)). 1979. Contract W-31-109-ENG-38. 14p. 
Dep. NTIS, PC A02/MF AOl1. 
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From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

The results from this study demonstrate the importance of 
system integration analysis in evaluating the effects of wind powered 
generation on an electrical utility system. For the assumed utility and 
wind conditions it has been shown that an intermittent energy source 
such as wind can contribute to overall system reliability. Since 
reliability indices are the primary criteria for utility expansion plan- 
ning, it should be possible to reduce conventional capacity installa- 
tions in response to the reliability improvements associated with 
wind generation. With both energy and reliability benefits it appears 
that there is a reasonable potential for wind generators to be compet- 
itive, in limited penetrations, with conventional capacity. The evalu- 
= of firm-capacity-equivalents depend on many data and design 

tions. Some of these have been accounted for in this analysis 
pre e others have not been addressed. 


15639 (SERI/TP—431-580) Economics of selected WECS dis- 
persed applications. Krawiec, S. (Solar Energy Research Inst., 
Golden, CO (USA)). Feb 1980. Contract EG-77-C-01-4042. 7p. 
(CONF-800406—1). Dep. NTIS, PC A02/MF AO1. 
1980) From Wind energy conference; Boulder, CO, USA (9 Apr 
An economic analysis for distributed Wind Energy Conver- 
sion Systems (WECS) was conducted for the [’ >partment of Energy 
(DOE) as part of the Solar Commercial Readiness Assessment task 
at the Solar Energy Research Institute (SERI). The major objective 
of the study is to analyze: the cost of electricity generated by 
selected wind energy systems in residential and agricultural applica- 
tions; the breakeven cost of wind systems able to compete economi- 
cally with conventional power sources in dispersed applications; and 
the impact of major economic factors on the cost ose ormance index. 


ENVIRONMENTAL ASPECTS 


15640 (SERI/PR—354-420) Environmental assessment of small 
wind systems. Progress report. Lawrence, K.; Strojan, C.; O'Donnell, 
D. (Solar Energy Research Inst., Golden, CO (USA)). Feb 1980. 
Contract EG-77-C-01-4042. 37p. Dep. NTIS, PC A03/MF AOI. 

This progress report is the first formal product of the Envi- 
ronmental Assessment of Small Wind Energy Conversion Systems 
(SWECS) study. It presents an overview of the study’s structure, 
planned activities, and a synopsis of task progress to date. This 
report was prepared as part of Task No. 5322 in the Institutional and 
Environmental Assessment Branch of the Solar Energy Research 
Institute (SERJ). 


15641 (SERI/TP—743-621) Field study of the aesthetics of 
small wind machines: a preliminary report. Strojan, C.L.; Lawrence, 
K.; O'Donnell, D. (Solar Energy Research Inst., Golden, CO 
(USA)). Mar 1980. Contract EG-77-C-01-4042. 4p. (CONF-800406— 
3). Dep. NTIS, PC A02/MF AO1. 

From Wind energy conference; Boulder, CO, USA (9 Apr 
1980). 


A field study was conducted at the Rocky Flats Small Wind 
Systems Test Center to determine if aesthetic preferences exist for 
icular designs of small wind machines, and to gather data on the 
importance of aesthetics relative to other wind system issues. Partici- 
pants on public tours of the Test Center were asked to answer 
several general questions and to rate the visual appearance of various 
working parts (rotor and nacelle), towers, and complete machines. 
Working parts included vertical- and horizontal-axis designs (both 
upwind and downwind), while towers included wood, concrete and 
steel columns, and various truss designs. In spite of a relatively small 
sample size (N = 139), the results indicate definite preferences for 
particular designs, with downwind horizontal-axis working parts and 
columnar towers receiving the highest ratings. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 15322 


TURBINE DESIGN AND OPERATION 


15642 (ALO—4272) Design and fabrication of a low-cost Dar- 
rieus vertical axis wind turbine system. Phase I, technical report. 
(Aluminum Co. of America, Alcoa Center, PA. Alcoa Labs.). Mar 
1980. Contract EM-78-C-04-4272. 295p. Dep. NTIS, PC A13/MF 
AOl. 

Design and Fabrication of a Low Cost Darrieus Vertical Axis 
Wind Turbine System, D y avigene of Energy Contract No. EM-78- 
C-04-4272, represents the first major step toward the commercializa- 
tion of the Darrieus type vertical-axis wind turbine in the United 
States. The contract has two phases, a design phase and a fabrication 
and insta!lation phase. Presented in this report is the work completed 
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in Phase I, the design phase. As part of the Federal Wind Energy 
Program, the main objectives of this project are to obtain realistic 
fabrication cost data based on current technology and to provide a 
low cost system design suitable for continued production and/or to 
serve as a baseline for further cost reduction as well as engineering 
improvement efforts. 


15643 (CONF-790845—, pp 79-80) Experience with small 
WECS in western Washington. Kennell, E. (Clean Energy Products, 
Seattle, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The qualitative aspects of wind energy conversion gained 
through six years of wind resource evaluation, SWECS design, 
application and maintenance in the state of Washington are dis- 
cussed. 


15644 (CONF-790845—, pp 81-83) Role of aluminum in the 
development of modern vertical axis wind turbines. Brondyke, K_J. 
(Alcoa Labs., PA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The Aluminum Company of America believes the wind can 
be turned into a cost-effective source of supplemental power for the 
US. A recent agreement with the Eugene Water and Electric Board 
(EWEB) to build the largest wind turbine in America on the Oregon 
Coast strongly supports Alcoa’s faith in the wind and in aluminum’s 
role in transforming it into usable electricity. Research and develop- 
ment have played a major role in the company’s wind energy 
program, so a brief review of Alcoa Laboratories is presented. 


15645 (DOE/NASA/1010—80/6) Installation and checkout of 
the DOE/NASA Mod-1 2000-kW wind turbine . Puthoff, 
R.L.; Collins, J.L.; Wolf, R.A. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center). 
1980. Contract EX-76-A-29-1010. 26p. (NASA-TM—81444). Dep. 
NTIS, PC A03/MF AOI. 

The Mod-1 wind turbine generator is the largest such ma- 
chine ever built. It supplies up to 2000 kW of electricity to the Blue 
Ridge Electric Membership Corp. grid. The design and installation 
were performed by the General Electric Co. of Valley Forge, 
Pennsylvania, under contract to the NASA Lewis Research Center, 
who managed the program for the Department of Energy. The wind 
turbine consists of the turbine rotor, pitch-change mechanism, drive- 
train assembly, bedplate, yaw assembly, and tower. The turbine 
rotor operates at 35 rpm and generates 2000 kW of electricity in a 
25.5-mph wind (at 30 ft). The entire system weighs 655,000 Ib, 
335,000 Ib machine weight and 320,000 Ib tower weight. 


15646 (RFP—2974/3533-79-2) Technical and management sup- 
port for the development of small wind systems. Annual report, Octo- 
ber 1, 1977-September 30, 1978. (Rockwell International Corp. 
Canoga Park, CA (USA). Energy Systems Group). Feb 1979. ats 
tract EY-76-C-04-3533. 147p. Dep. NTIS, PC A21/MF AOl. 

The FY 1978 Annual Report of the Rocky Flats Wind 
Systems Program describes the objectives, approach, and achieve- 
ments of the program and each of its tasks areas during the period 
October 1, 1977-September 30, 1978. During this period, additional 
testing of ten small wind energy conversion systems (SWECS) was 
conducted and the Test Center was expanded to accommodate up to 
30 SWECS. Work on nine design and analysis projects for advanced 
prototypes in three size ranges progressed through a series of desi — 
reviews, with prototype delivery scheduled to begin in mid-1979 
Supporting activities included a Systems Engineering project which 
analyzed the cost of SWECS components and fabrication, a task 
effort in technical support to standards development, and the dis- 
semination of information. 


15647 (RFP—3000) New developments in wind systems technol- 
ogy. Moment, R.L. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 1979. Contract EY-76-C-04-3533. 22p. 
(CONF-791204—20). Dep. NTIS, PC A02/MF AOl1. 

From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

Development programs for US wind turbines of under 100 
kW output are reviewed. 


15648 (RLO—1021-77/1) Dynamic inducer research program. 
Final report. Lissaman, P.B.S.; Walker, S.N. (AeroVironment, Inc., 
Pasadena, CA (USA)). Jun 1978. Contract EG-77-C-06-1021. 177p. 
Dep. NTIS, PC A09/MF A0O1. 

The Dynamic Inducer Rotor (DIR) is a novel type of wind 
turbine rotor which has the theoretical potential of producing as 
much as 160% of the power a of a conventional propeller-type 
horizontal axis rotor (HAR) of the same diameter. The research 
described here constitute three sections: an analytical development 
of DIR design procedure and performance prediction techniques; 
instrumented field tests of a 3.7-meter diameter DIR system; and a 
cost-effectiveness analysis of the DIR compared to the HAR. 
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15649 (SAND—79-1508) Fourier coefficients of aerodynamic 
torque functions for the DOE/Sandia 17-m vertical axis wind turbine. 
McNerney, G.M. (New Mexico Univ., Albuquerque (USA). Civil 
Engineering Research Facility). Feb 1980. Contract EY-76-C-04- 
0789. 28p. . NTIS, PC A03/MF AOl1. 

The spectral characteristics of the aerodynamic torque on 
wind turbines are important in assessing drivetrain performance. 
This paper describes a Fast Fourier Transform method to deduce 
Fourier coefficients for the periodic torque functions predicted by 
aerodynamic theories for Darrieus-type rotors. The method is a 

lied to show spectral characteristics of the torque on the DOE/ 
Sandia 17-m Darrieus rotor predicted by the single and multiple 
streamtube aerodynamic models. 


15650 (SAND—79-1984C) Aerodynamic interference between 
two Darrieus wind turbines. Schatzle, P.R.; Klimas, P.C.; Spahr, H.R. 
(Sandia Labs., Albuquerque, NM (USA)). 1980. Contract EY-76-C- 
04-0789. 6p. (CONF-800406—2). Dep. NTIS, PC A02/MF AOl. 

™ From Wind energy conference; Boulder, CO, USA (9 Apr 
1980). 

The effect of aerodynamic interference on the performance of 
two curved bladed Darrieus-type vertical axis wind turbines has 
been calculated using a vortex/lifting line aerodynamic model. The 
turbines have a tower-to-tower separation distance of 1.5 turbine 
diameters, with the line of turbine centers varying with respect to 
the ambient wind direction. The effects of freestream turbulence 
were neglected. For the cases examined, the calculations showed 
that the downwind turbine power decrement (1) was significant only 
when the line of turbine centers was coincident with the ambient 
wind direction, (2) increased with increasing tip-speed-ratio, and (3) 
is due more to induced flow angularities downstream than to speed 
deficits near the downstream turbine. 


15651 (SAND—79-1990) Comparison with strain gage data of 
centrifugal stresses predicted by finite element analysis on the DOE/ 
Sandia 17-m Darrieus turbine. Watson, R.A. (Sandia Labs., Albu- 
uerque, NM (USA)). Feb 1980. Contract EY-76-C-04-0789. 2Ip. 
Dep. NTIS, PC A02/MF AO1. 
By the use of strain gages, the blade structural response to 
urely centrifugal loading was measured on the DOE/Sandia 17-m 
ieus rotor. The measurements obtained are compared in this 
report with MARC-H nonlinear finite element stress predictions. It 
was necessary to include gravitational effects in the finite element 
model to explain certain asymmetries in the data. The model with 
gravitational effects shows good agreement with the data. Examina- 
tion of results suggests that refinement of the model to include more 
structural detail in the region where the blade joins the tower would 
probably enhance the accuracy of the model. 


15652 (SAND—79-7058) Vortex model of the Darrieus turbine: 
an analytical and experimental study. Strickland, J.H.; Webster, B.T.; 
Nguyen, T. (Texas Tech Univ., Lubbock (USA)). Feb 1980. Con- 
tract EY-76-C-04-0789. 156p. Dep. NTIS, PC A08/MF AO1. 

A preliminary aerodynamic performance prediction model 
has been constructed for the Darrieus turbine using a vortex lattice 
method of analysis. A series of experiments were conducted for the 
express purpose of validating the analytical model. These experi- 
ments were conducted on a series of two dimensional rotor configu- 
rations which were towed in a large tank of water. The use of water 
as a working fluid was intended to facilitate both flow visualization 
and the ability to measure aerodynamic blade forces while allowing 
operation at sufficiently high Reynolds numbers. The primary pur- 
pose of this research was to allow reasonable predictions of aerody- 
namic blade forces and moments to be made. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 15638 


15653 (DSE—2332-T1) System dynamics of multi-unit wind 
energy conversion systems application. Executive summary. (General 
Electric Co., Valley Forge, PA (USA). Space Div.). 15 Feb 1978. 
Contract EX-76-C-01-2332. llp. Dep. NTIS, PC A02/MF AOIl. 

Fluctuation in wind speed causes a in wind power output 
which is unique among utility level power sources. It is important 
that the feasibility and the constraints of installing a significant 
number of wind turbine generators into the national power system be 
investigated. The objective of this study is to determine the effect of 
wind variability and wind machines on the stability of the electrical 
power system and to provide design information for the machine 
designer and the utility user. 


SITE CHARACTERISTICS 


15654 (CONF-790845—, pp 19-22) Wind resource assessment in 
the Olympic Peninsula and the North Cascades. Veenhuizen, S.D.; 
Lin, J.T. (United Industries Corp., Bellevue, WA). 1979. 
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From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Numerical estimates of winds were conducted in areas of the 
Olympic Peninsula and the North Cascades of Washington to assess 
potential sites for wind power generation. Since these areas are very 
rugged and sparsely populated, insufficient wind anemometer data 
were available to make quantitative determinations of wind speeds 
and directions. Further, in these areas, terrain features and topogra- 
phy play an important role in determining the location of specific 
wind turbine generator sites. A numerical model was therefore 
utilized to estimate wind energy potential in these two regions. 


15655 (CONF-790845—, pp 75-78) Siting manual/short course 
for small wind energy conversion systems. Hiester, T.R. (Battelle 
Pacific Northwest Labs., Richland, WA). 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

Improper siting that causes less-than-expected energy output 
is a common cause of dissatisfaction among small wind machine 
users. To assist in proper siting, Pacific Northwest Laboratory 
(PNL), as part of the Federal Wind Energy Program, prepares 
information, such as A Siting Handbook for Small Wind Energy 
Conversion Systems (Wegley et al., 1978). This handbook is de- 
signed for the layman interested in wind energy conversion. A short 
course is being developed to prepare extension agents, dealers’ 
representatives, etc. to I users site their machines. A second short 
course is also being developed to provide WECS consumers with 
pertinent information on siting wind machines. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 15926, 15933 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 15696, 15773 


15656 (CONF-790167—(Vol.1)) Workshop proceedings: power 
plant availability engineering and productivity improvement. Garrick, 
B.J. (ed.). (Pickard-Lowe and Garrick, Inc., Irvine, CA (USA)). 
Aug 1979. 329p. Dep. NTIS, PC A15/MF AOl. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

Eight papers were presented at the meeting. A separate 
abstract was prepared for each paper. (LCL) 


15657 (CONF-790167—(Vol.1), pp 16p, Paper 1) Reliability in 
perspective. Garrick, B.J. (Pickard, Lowe and Garrick, Inc., Irvine, 
CA). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

A reliability perspective is put forth that advocates that 
reliability in the power plant business is primarily engineering, and 
that the emphasis should clearly be on solving specific reliability 
problems. This approach should accommodate the solving of high 
— or high payoff problems first. There should be a deliberate 
effort to involve a maximum amount of resident expertise. That 


means ps | interaction and involvement of plant personnel, design- 
y' 


ers, and analysts. The resulting investigations and analyses should be 
visible and reproducible. Finally, to make reliability completely 
useful to decision makers, a probabilistic state-of-knowledge ap- 
proach is advocated. An approach structured according to decision 
theory to enhance the resource base on which managers, executives, 
or the citizenry make decisions is described. 


15658 (CONF-790167—(Vol.1), pp 13p, Paper 3) Integrated 
planning: an approach to availability improvement. Janak, J.D. (Texas 
Utilities Services Inc., Dallas). Aug 1979. 
From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 
Experience at the Texas Utilities Generating Company 
(TUGCO) in setting up and using a Planning and Performance 
Group (P & PG) which would bring together key individuals that 
could influence plant capacity factor is discussed. This group includ- 
ed vendors, contract labor, plant superintendents, fuel suppliers, and 
the chief dispatcher. The mission of the group was (and still is) to 
plan a five-year maintenance schedule for all units scheduled to be in 
service during the period. The Plan must minimize outage time, be 
yp me ys as to outage date and duration for each unit, and in sufficient 
letail to forecast the long lead time parts and material required for 
the —_ The Plan is updated annually and revised as required 
during the year as circumstances warrant. TUGCO personnel is 
convinced that the P & PG has contributed significantly to plant 
capacity factor, i.e., availability, improvement. 
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15659 (CONF-790167—(Vol.1), pp 107p, Paper 8) Approach to 
power plant reliability analysis. Nelson, M.E.; Richard, C.C.; Saarlas, 
4 \y rident Engineering Associates, Inc., Annapolis, MD). Aug 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The efficient use of the logic tree method of problem solving 
in power plant reliability analysis takes practice in order to develop a 
streamlined approach. A thorough evaluation of preliminary infor- 
mation should eliminate the need for going through all the factor 
trees, and all the associated questioning, except in an exceptional 
case. It is for the experienced investigator to take these general 
questions and use them in an outline for conducting an investigation, 
adding new questions as the case warrants. Using this format of a 
series of questions catalogued in specific areas, the investigator is 
forced to delve into all pertinent areas with no appropriate questions 
being unasked or unanswered. Through such a study, the root cause 
of failure should be uncovered; and once corrected, the problem 
should not again cause an outage and lost productivity. 


15660 (CONF-790167—(Vol.2)) Workshop proceedings: power 
plant availability engineering and productivity improvement. Garrick, 
B.J. (ed.). (Pickard-Lowe and Garrick, Inc., Irvine, CA (USA)). 
Aug 1979. 496p. Dep. NTIS, PC A21/MF AO1. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

Fifteen papers were presented at the meeting. A separate 
abstract was prepared for each paper. (LCL) 


15661 (CONF-790167—(Vol.2), pp 26p, Paper 11) Four Corners 
Plant Reliability Program. Ekstrom, W.F. (Arizona Public Service 
Co., Phoenix). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The reliability program used at the Four Corners Power 
Plant, a 2085 MW coal-fired plant in New mexico whose initial units 
were installed in 1963, is described. The cost-benefits of the reliabil- 
ity improvements to the power plant are analyzed. (LCL) 


15662 (CONF-790167—(Vol.2), pp 22p, Paper 15) Applications 
and development of the GPU Generating Unit Reliability Program. 
Long, R.L.; Weiser, J.L. (GPU Service Corp., Parsippany, NJ). Aug 
1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The organization of the Generation Operations Group of the 
GPU Service Corporation and this Group's responsibilities for 
power plant productivity improvement programs are described. The 
reliability, availability, and maintainability (RAM) data presently 
being collected within the General Public Utilities System are identi- 
fied and some applications of this data in performance improvement 
programs are discussed. Results are reported from a study in which 
all GPU operating units were surveyed to determine the different 
data requirements of each industry or government system. Specific 
attention is given to areas of duplication. Specifications and imple- 
mentation plans for a new GPU RAM Data System are described. 


15663 (CONF-790167—(Vol.2), pp 62p, Paper 16) Methods to 
guide new plant design. Cleveland, E.B. (Holmes & Narver, Inc., 
Orange, CA). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

To identify potential new plant problems and to evaluate 
potential improvements in operating plants will require the design 
engineer to acquire and apply some new skills. In addition, he must 
have much better communication with plant operators and mainte- 
nance personnel. Some of the methods available to design engineers 
are discussed. These problem identification methods are illustrated 
by the following topics: the useful life period; estimate repair and 
outage times during useful life; circulating water system example; the 
process of availability engineering; cost optimization; flow control 
problem and solution; and summary of methods. 


15664 (CONF-790167—(Vol.2), pp 9p, Paper 17) Reliability 
assessment and decision theory. Kaplan, S. (Pickard, Lowe and 
Garrick, Inc., Irvine, CA). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

Reliability assessment methodology was studied by persons 
concerned with improved power plant productivity because these 
people must make reliability-related decisions. The basic structure of 
a decision problem is described, the options are discussed, and the 
role of probability in design and procurement decisions is illustrated, 
using a duct burner example. (LCL) 


15665 (CONF-790167—(Vol.2), pp 37p, Paper 18) Reliability 
prioritization/allocations (sample problem and problem solution). Gar- 
rick, B.J.; Kaplan, S. (Pickard, Lowe and Garrick, Inc., Irvine, CA). 
Aug 1979. 
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From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 
A sample problem is presented of how decision theory is used 
to set or allocate reliability goals and priorities while considering 
cost and availability options in the operation of a power plant. A 
1000 MWe PWR nuclear power plant is used in this example. (LCL) 


15666 (CONF-790167—(Vol.2), pp 36p, Paper 19) Handling 
uncertainty in reliability decision-making. Kaplan, S. (Pickard, Lowe 
and Garrick, Inc., Irvine, CA). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The purpose of this section is to provide a set of definitions 
and points of view which form a theoretical and linguistic context 
for the quantitative assessment of reliability and safety of power 
plants. While the presentation is concise, some details are provided 
starting from first principles. The many subtleties and nuances of 
probability and reliability theory, of the long history of controversy 
in these Lam ape and of the importance of a clear understanding of 
fundamentals as a prerequisite to correct and useful applications are 
recognized, and taken into account. 


15667 (CONF-790167—(Vol.2), pp 21p, Paper 21) Applications 
of Bayes’ Theorem to the prediction of rare events. Kaplan, S. 
(Pickard, Lowe and Garrick, Inc., Irvine, CA). Aug 1979. 

From Workshop on power plant availability — and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The use of Bayes’ Theorem to express the state of knowledge 
of the frequency of rare events based on limited information is 
illustrated by an example. The effect of the prior and the choice of 
discrete mesh is illustrated. Finally, it is pointed out that the bugaboo 
of events not yet imagined can also be addressed from this view- 
point; that information about the frequency of such events is con- 
tained in the fact that none of them have occurred yet; that this 
information can be quantified as for any other event. Thus, a 
measure of the size of the bugaboo is obtained and thereby its 
fearsomeness reduced. Thus, in the face of uncertainty, we can take 
optimal decisions and act to our benefit, rather than wallow in fear, 
paralysis, and inaction - which is invariably the very worst branch of 
the decision tree. 


15668 (CONF-790167—{(Vol.2), pp 36p. Paper 22) Outage plan- 
ning and maintenance management impacts on reliability. Perla, H.F.; 
Garrick, B.J. (Pickard, Lowe and Garrick, Inc., Irvine, CA). Aug 
1979. 
From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 
urces of maintenance work and an accountable way in 
which it can be entered into a work program are discussed. It is 
noted that maintenance procedures also have an important place in 
the program. The features of a routine maintenance program, that is, 
one which involves day to day maintenance and not a planned 
outage, are examined. Here work control systems are discussed. The 
reparation for auxiliary work during a forced or planned outage is 
inluded. The major activities in planning and implementing an 
outage, whether anticipated or not, are then discussed. These include 
the outage scope, need for procedures, work sequencing, the impor- 
tance of job radiation exposure studies in the case of nuclear plants, 
resources leveling, an outage work control system, and the impor- 
tance of communications and performance evaluation in yielding an 
efficient outage. The information feedback from maintenance activi- 
ties to an availability program is discussed and finally the other 
maintenance activities associated with the program are summarized. 


15669 (CONF-790167—{Vol.2), pp 6p, Paper 23) Planning the 
reliability program (summary). Garrick, B.J. (Pickard, Lowe and 
Garrick, Inc., Irvine, CA). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

A comprehensive reliability program must have the following 
important properties: preventive measures; corrective actions; reli- 
ability predictions; feedbacks; and decision making structure. Fur- 
thermore, a comprehensive reliability program must be life-cycle 
oriented and applicable to operations and maintenance as well as the 
design, manufacturing, and construction phase. Each of these aspects 
is discussed. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 15673, 16846, 16847 


15670 (PB—294275) Ice fog suppression using thin chemical 
films. Final report, November 1975—March 1977. McFadden, T.T.; 
Collins, C.M. (Army Cold Regions Research and Engineering Lab., 
Fort Wainwright, AK (USA). Alaskan Projects Office). Jan 1979. 
55p. NTIS, PC A04/MF AO1. 

Ice fog suppression experiments on the Fort Wainwright 
Power Plant cooling pond were conducted during the winters of 
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1974-76. Baseline information studies occupied a sizeable portion of 
the available ice fog weather in 1974-75. Hexadecanol was added to 
the pond and dramatically improved visibility by reducing fo; 
generated from water vapor released by the pond at -14C. Althou 
this temperature was not low enough to create ice fog, the cold 
vapor fog created was equally as devasting to visibility in the 
vicinity of the pond. During the winter of 1975-76, suppression tests 
were continued using films of hexadecanol, mixes of hexadecanol 
and octadecanol, and ethylene glycol monobutyl ether (EGME). 
Suppression effectiveness at colder temperatures was studied and 
limits to the techniques were probed. A reinforcing grid was con- 
structed that prevented breakup of the film by wind and water 
currents. Lifetime tests indicated that EGME degrades much more 
slowly than either hexadecanol or the hexadecanol-octadecanol mix. 
All the films were found to be very effective fog reducers at warmer 
temperatures but still allowed 20% to 40% of normal evaporation to 
occur. The vapor thus produced was sufficient to create some ice 
fog at lower temperatures, but this ice fog occurred less frequently 
and was more quickly dispersed than the thick fog that was present 
before application of the films. 


15671 (PNL—3300(Pt.5), pp 21-25) Dry/wet cooling towers. 
Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The dry/wet cooling tower program is assessing the pros- 
pects and environmental impact of large-scale advanced dry/wet 
heat rejection systems. Experimental studies reported the heat trans- 
fer efficiencies of dry/wet heat exchangers and corrosion-deposition 
aspects. These studies showed heat exchange increase by factors of 
two or more when running wet; however, they also showed signifi- 
cant quantities of deposition whose chemical control and heat ex- 
change effect were not assessed. The market incentives of dry 
cooling in advanced energy systems, such as solar and geothermal, 
were examined. A possible dry cooling use of about 2.5 GW by the 
year 2000 in these new power generation methods was projected. 


15672 Energy savings in cooling towers. Detailed analysis of the 
incidence of working conditions on wet-dry cooling tower systems. 
Gielen, F.; Hirsch, C. (Vrije Univ., Brussels, Belgium). pp 537-558 of 
Meeting on industrial processes: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
munity Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The problem of cooling systems performance calculation in 
300 to 1000 MW power plants is considered with the object of the 
achievement of a computer program for the optimization of energy 
savings. Therefore, relations giving heat rejection versus power load 
of the plant are to be worked out, as well as those giving the cooling 
system performance versus climatic conditions. Cooling systems may 
be classified as wet, dry, or hybrid, or as natural draught and 
mechanical draught. Algorithms were worked out, that enable most 
of them to be simulated. At last, the optimization problem is consid- 
ered; a computer program will enable one to find the less expensive 
cooling system according to the cost function and the optimal mode 
of operation at each time of the year. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 15310, 15312, 15574, 16082 


15673 (MIT—2295-T 18-11) Combined cycle research program. 
Quarterly technical progress report No. 11, January 1-March 31, 
1979. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Apr 1979. Contract EX-76-C-01-2295-018. 75p. Dep. 
NTIS, PC A04/MF AO1. 

Gas turbine-steam turbine combined cycle power plants, op- 
erating on coal or coal-derived fuels, are though by many experts to 
be the most practical and efficient choice for next generation electric 
power production. The major benefits of this combined cycle system 
are the potential attainment, at relatively low risk and development 
cost, of high efficiencies while maintaining pollutant emissions 
within environmental specifications. The industrial gas turbine is not 
without its development problems, however. Research is needed in 
turbine cooling, turbine materials corrosion, and fuel gas clean-up. 
While separate disciplines in themselves, they all closely interrelate 
in determining allowable turbine operating temperature and overall 
cycle performance. MIT has undertaken some essential work for the 
future development of combined cycle power plants. This three-year 
research program deals with critical problems related to combined 
cycles: turbine cooling with air and water, materials corrosion, and 
high-temperature fuel gas desulfurization. Research in these areas 
will provide data needed for turbine component design and thus 
serve aS a necessary complement to the E High-Temperature 
Turbine Technology Program. The effort will also provide corro- 
sion data for other metal and ceramic components and necessary 
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information concerning high-temperature desulfurization, as well as 
providing accurate experimental data for input into, and verification 
of, the various computer simulator models under development. 


15674 (PB—296203) The impact of the Morgantown power plant 
on the Potomac estuary: an interpretive summary of the 1972-1973 
investigations. Final interpretive report. Bongers, L.H.; Polgar, T.T.; 
Lippson, A.J.; Krainak, G.M.; Moran, L.R. (Martin Marietta Corp., 
Baltimore, MD (USA). Environmental Technology Center). Dec 
1975. 155p. NTIS, PC A08/MF AOl1. 

This report summarizes and interprets the findings of aquatic 
field studies conducted at PEPCO’s Morgantown generating station. 
The purpose of this investigation was to determine if power plant 
operations would adversely affect the aquatic ecosystem of the 
Potomac River. The field studies, conducted in 1972 and 1973, 
include investigations of physical effects and of biological responses 
to heat, chlorination, and passage through the plants cooling system. 
Key cooling system operation characteristics were systematically 
varied while measurements were conducted. On the basis of these 
entrainment and site investigations, it was possible to arrive at value 
judgments on the significance of observed plant effects. Both im- 
pingement and entrainment effects were considered in these studies. 


15675 Recovery of enegy from LNG vaporization. Weber, D. 
(Gutehoffnungshuette Sterkrade AG, Oberhausen, Germany). pp 
173-189 of Meeting on industrial processes: energy conservation R 
and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

With the proposed cold utilization process of the closed-cycle 
gas turbine plant, an electrical output of 182 MW is produced with 
an LNG flow rate in the normal conditions of 760,000 m*/h and an 
efficiency of 53%. The specific power generation costs are 0.043 
DM/kwh in base load operation. With the combination of closed- 
cycle gas turbine and diesel engine with 760,000 m*/h LNG in 
normal conditions an electrical output of 211 MW at an efficiency of 
60% can be achieved. 


COMPONENTS 
REFER ALSO TO CITATION(S) 15673, 16174 


15676 (CONF-790167—(Vol.1), pp 24p, Paper 7) Reduced 
forced outage rates through clean turbine lube oil systems. Kraus, 
G.M.; Seeburger, H.; Bonett, D. (Consolidated Edison Co. of New 
York, Inc., NY). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

Con Edison's turbine forced outage rate improved with the 
institution of turbine system flushes. The megawatt hour losses 
during 1972 and 1973 were in excess of 1 million MW-h. This was 
reduced to approximately 100,000 MW-h by 1977. The major loss of 
MW-h was due to forced outages caused by bearing and journal 
damage as can be seen by the comparison of total Tasco’ outage 
MW-h and bearing related forced outage MW-h. This is supported 
by an independent survey of 850 units throughout the country when 
Con Edison's forced outage rate reached approximately 12% in the 
years 1971 to 1973, although representing only 1.5% of the total 
units surveyed. The major contribution of these incidents were 
attributed to dirty oil. The forced outage rates and loss of MW were 
improved by implementing the following: (A) by writing more 
stringent oil specifications and improving delivery and acceptance 
procedures; (B) in-service cleanliness monitoring; and (C) oil system 
flushes. The implementation and results of each of these measures 
are discussed. (LCL) 


15677 (CONF-790167—(Vol.2), pp 17p, Paper 14) 600 MW 
series steam generator redesign. Doherty, M.B. (American Electric 
Power Service Corp., Canton, OH). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The American Electric Power Co. had three coal-fired power 
plants capable of operating ony 75% of the time at less than 90% of 
their rated capacity. The study, performed to determine the primary 
causes of this decreased capacity and availability is described, and 
the economics of redesigning and replacing the components identi- 
fied as the primary causes is discussed. (LCL) 


15678 (CONF-790167—(Vol.2), pp 20p, Paper 20) Turbine 
problem: answers and comments. Kaplan, S. (Pickard, Lowe and 
Garrick, Inc., Irvine, CA). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

A method for estimating turbine failure rates using probability 
theory and performance data from two turbine manufacturers is 
presented and explained. (LCL) 
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15679 (CONS—3288-T5) Performance of a diesel engine; operat- 
ing on raw coal-diesel engine; solvent refined coal-diesel fuel slurries. 
Polytechnic Inst. and 


Quarterly report. Marshall, H.P. (Virginia ytec’ 
State Univ., Blacksburg (USA)). Dec 1979. Contract ET-78-S-01- 
3288. . Dep. NTIS, PC A02/MF AO1. 

t has been difficult to obtain stable experimental slurries of 
coal or solvent-refined coal for testing in diesel engines. Attempts to 
burn the 40 percent by weight raw coal-fuel oil slurry were ham- 
pered from the outset. First the transfer pump would not deliver the 
slurry to the injection pump. This problem was overcome by raising 
the slurry storage tank to increase the positive head on the pump 
inlet. With the engine running on the slurry blow-by of gases into 
the crank case increased considerably; the engine ran erratically; and 
when operating under its own ang produced approximately 20 
ae of what was expected. Thus, the test was ended after one 

our of operation instead of ten hours as was the case with the 20 
and 32 percent slurries. The immediate loss of power is thought to be 
a result of poor penetration, dispersion, and atomization of the 
injected fuel. A request to revise the scope of the work so that an 
investigation of this power loss can replace the work required to 
operate on the 40 percent slurries has been submitted. Inspection of 
this test engine indicates wear occurs at an excessive rate, although 
thermodynamic changes are not drastic with 20 and 32 percent by 
weight coal in the slurries. : 


15680 (EPRI-FP—1274) Development of advanced rotor/bearing 
systems for feed water pumps. Final report. Adams, M.L. Jr.; Makay, 
E. (Akron Univ., OH (USA); Energy Research and Consultants 
Corp., Morrisville, PA (USA)). Nov 1979. 45p. Dep. NTIS, PC 
A03/MF AO1. 

Feed pump outages are a significant contributor to power 
plant forced outages and have been targeted by EPRI as one area 
where the application of advanced machinery technology can pro- 
vide design improvements leading to increased power plant avail- 
ability. Many common feed pump failures are associated with or 
directly caused by excessive pump vibration. A four-phase EPRI 
project has been undertaken to develop pump design improvements 
and new configurations which potentially reduce pump vibration 
and related failures. Phase 1 of this project has been completed and 
is summarized. The development of design improvements requires 
the use of advanced engineering analyses to evaluate potential reduc- 
tions in vibration levels. Types of vibration which must be analyzed 
in feed water pumps include synchronous and non-synchronous 
forced vibrations, and rotor/bearing instability vibrations. Vibration 
analysis methods suitable for evaluation of feed water pumps were 


developed by upgrading and enhancing general purpose advanced 


machinery vibration computer codes. These analysis methods were 
used to study twelve-stage boiler feed pumps and the results corre- 
lated with field measurements made on these pumps. The correlation 
shows why these pumps have had a history of severe vibration 
problems. It also shows the level of engineering analysis required to 
study new pump configurations which have the greatest potential for 
reducing vibration levels. 


15681 (FE—1726-24A) Engineer, design, construct, test and 
evaluate a pressurized fluidized bed pilot plant using high sulfur coal 
for production of electric power. Phase I. Preliminary engineering. 
Quarterly report, June 1-August 31, 1977. (Curtiss-Wright Corp., 
Wood-Ridge, NJ (USA). Power Systems Div.). Sep 1977. Contract 
EX-76-C-01-1726. 26p. (CW-WR—76-015.24A). Dep. NTIS, PC 
A03/MF AOl1. 

The PFB pilot plant preliminary design and performance 
analysis were completed. The preliminary designs of the primary and 
secondary cyclones, air/gas piping and auxiliary combustor, materi- 
als handling and injection systems, and controls and instrumentation 
were finalized. Provision for maintenance and servicing have been 
incorporated and the plant arrangement includes area for alternate or 
advanced re for possible future evaluations. Technology 
support tests of the heat exchanger tubes in both the AFB and PFB 
combustor rigs and tests of the heat exchanger and turbine candidate 
materials have been completed. Heat exchanger tube candidate mate- 
rials were tested in two Dorr-Oliver client FB reactors and test 
results are presented. The tests were of 670 and 1700 hours duration 
at temperature conditions representative of the Pilot Plant PFB. The 
specimens from one of the reactors was reinstalled for additional 
testing up to 5000 hours. The heat exchanger module installed in the 
NRDC Leatherhead facility was tested for a total of 100 hours over 
a range of conditions up to 1750°F bed temperature. The heat 
exchanger has been returned to Curtiss-Wright where it will be 
inspected and analyzed. 


15682 (FE—1806-68) Development of high temperature turbine 
subsystem technology to a Technology Readiness Status, Phase II. 
Progress report, May 1979. Horner, M.W. (General Electric Co., 
Schenectady, NY (USA). Gas Turbine Div.). 10 Jun 1979. Contract 
EX-76-C-01-1806. 54p. Dep. NTIS, PC A04/MF AO1. 

Progress in the design, fabrication and testing of components 
for high temperature pas turbines for combined-cycle power plants is 
reported. Hot gas path development test stand fabrication is continu- 
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ing. The fabrication status of the two first stage nozzles to be tested 
in the Turbine Simulator is reported. Shock tunnel test section 
calibration data is presented which verifies the new location of the 
tine of arrival sensors. All construction work on the PGCUS is 
completed. Aerodynamic component testing of endwall configura- 
tions has started. Testing of the new radial channel heat transfer 
specimens in the motorized test rig is continuing. A correction factor 
to be used with the air turbine heat transfer test results, to account 
for the inoperative leading edge heaters when the test was conduct- 
ed, is presented. An analysis of the compressor discharge casing strut 
spring rates was completed. Features to expedite the fabrication of 
the sectoral combustor to be tested in the HGPDTS are discussed. 
Additional details regarding the combustor design analysis are pre- 
sented. All planned wind tunnel testing in support of the combustor 
development have been completed. Data from the most recently 
completed heat transfer coefficient test are being reduced. A re- 
evaluation of the thermal strain in the trailing edge of the first stage 
nozzle, with the effects of the initial hot isostatically pressed (HIP) 
cycle superimposed, has been completed. The design remains com- 
patible with the LCF design criteria. An alternative concept for 
convective shroud cooling is described. Complete status of the 
materials and processes, and mechanics of materials tasks are dis- 
cussed. 


15683 (NREC—1380-1) R and D for improved efficiency small 
steam turbines, Phase I. Technical progress report, April-September 
1979, (Northern Research and Engineering Corp., Cambridge, MA 
(USA)). Oct 1979. Contract AC03-79ET15426. 106p. Dep. NTIS, 
PC A06/MF AOl1. 

A class of high efficiency steam turbines that will replace the 
current machines in the low power range is being developed. Con- 
siderable energy savings are anticipated. The initial effort made to 
meet this objective is described. This included identification and 
interpretation of the small (500 to 5000 hp) steam turbine market and 
market trends and, based on this investigation, the definition of the 
preliminary radial inflow turbine (RIT) design configurations opti- 
mally suited to penetrate a significant portion of this market by the 
year 1985. To this end, sales data were compiled through a literature 
search and a turbine user survey and were analyzed to provide the 
basis for setting design goals. This included a determination of 
current turbine performance, establishment of an optimum design 
point, and definition of the range of operating conditions over which 
to evaluate the performance of the possible RIT configurations. In 
addition, parametric studies were made to determine the configura- 
tions which exhibit the optimum combination of high performance 
and minimum standard part requirements. These were analyzed to 
predict design point and off design performance and to estimate 
frame and unit sizes. Preliminary design of the final configuration 
and market penetration predictions have been initiated and will be 
described in a later report. 


15684 Behavior of turbines in variable steam extraction condi- 
tions. Snoeck, J.M.; Wauters, P.J. (Louvain Univ., Belgium). pp 521- 
536 of Meeting on industrial processes: energy conservation R and 
D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The main aspects are presented of research carried out on the 
behavior of conventional turbines reconverted to provide simulta- 
neously heat and power supply. The problem is first placed into the 
context of saving energy before the adopted approach is briefly 
described with the calculation methods related to each step. Finally, 
two machines are fully studied to point out the limiting thermody- 
namic, aerodynamic, and structural factors. 


15685 (FE—2583-EXT-1-T1) L-valve multiport feed system. In- 
terim report for Task 10120, limestone test. Knowlton, T.M. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). [nd]. Contract EF-77- 
C-01-2583. 12p. Dep. NTIS, PC A02/MF A0O1. 

An investigation was undertaken to determine the feasibility 
of using an L-valve to control the flow rate of both wet and dry 
limestone. The results of this investigation indicate that the L-valve 
tested can feed dry 1/8-inch x 0 limestone extremely well; feed wet 
1/8-inch x 0 limestone well at flow rates above 1000 Ib/h; and feed 
8000 Ib/h of wet limestone using only 15 actual CFM of nitrogen 
and 8000 Ib/h of dry limestone using only 12.5 actual CFM of 
nitrogen. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 16095, 16096, 16097 


ECONOMICS 
REFER ALSO TO CITATION(S) 15677 





1706 ENERGY RESEARCH ABSTRACTS 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 15698 


15686 (PNL—3300(Pt.5), pp 39-40) Compressed Air Energy 
Storage (CAES). Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The objectives of this project are to identify potential envi- 
ronmental problem areas associated with the implementation of 
Compressed Air Energy Storage (CAES) technology, to assess the 
potential impacts of these concerns, and to identify or highlight the 
need for technologies to prevent or control adverse impacts. Re- 
search efforts in FY 1979 concentrated on two waste disposal 
problems: (1) the disposal of brines produced when a salt cavern is 
solution mined for compressed air storage and (2) the disposal of 
waste rock produced when the storage cavern is mined from hard 
rock. Research in FY 1980 will focus on the effects of CAES 
facilities on surface and groundwater systems. 


FUELS 
REFER ALSO TO CITATION(S) 14628, 14647, 14690, 15176, 15679 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14718, 14719, 15686, 16445, 
16557, 16558, 16559, 16631, 16698, 16856 


15687 (EPRI-FP—1207(Vol.3)) Disposal of Polychlorinated Bi- 
phenyls (PCBs) and PCB-contaminated materials. Volume 3. 
preparation of a utility PCB Spill Prevention Control and Counter- 
measure Plan. Final report. (Stearns, Conrad, and Schmidt Consult- 
ing Engineers, Inc., Redmond, WA (USA)). Oct 1979. 99p. Dep. 
NTIS, PC A05/MF AOI. 

Proposed legislation to strictly control the manufacturing, 
processing, distribution in commerce, and use of Polychlorinated 
Biphenyls (PCBs) included requirements for preparation of Expo- 
sure and Contamination Control (ECC) plans for PCB-related activi- 
ties (40 CFR, Section 761.46, June 7, 1978). Just prior to the 
Pe pei of this report, these requirements were modified in the 
inal regulations, issued May 31, 1979, in the Federal Register. The 
requirement for Exposure and Contamination Control Plans was 
replaced by a Spill Prevention Control and Countermeasure (SPCC) 
Plan requirement under Section 311 of the Clean Water Act (40 
CFR 112 and 43 FR 39276; September 1, 1978). Changes have been 
made in this report to reflect the most current (May 31, 1979) 
regulatory requirements. The purpose of Volumes II and III of this 
report is to provide electrical utilities with useful guidelines and 
examples for preparing SPCC plans. The PCB SPCC plan guidelines 
and forms provided in Volume Ii are used in Volume III to prepare 
a plan for the National Power and Light Company, a hypothetical 
electrical utility. A complete description of all PCB-related activities 
at the utility is included in order to demonstrate how spill preventa- 
tive measures for specific facilities are incorporated into the plan 
document. The required SPCC plan is prepared, as well as four 
optional facility plans for one hydroelectric dam, two substations, 
and a PCB equipment area, where PCB equipment and/or activities 
were deemed to warrant special consideration. 


15688 (ORNL—5620, pp 46-59) Aquatic Ecology Section. Van 
Winkle, W. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 

The Aquatic Ecology Section is involved in basic and applied 
research oe on environmental problems and on gaining a better 
understanding of the structure and function of aquatic ecosystems. A 
major and growing area of research in the section deals with 
ecological processes in southeastern reservoirs. Two other areas of 
activity which support the above research in southeastern reservoirs 
are the analysis of environmental issues related to small-scale hydro- 
electric development and the biological monitoring at Oak Ridge- 
DOE facilities. A second major area of research in the section deals 
with population studies. A variety of useful quantitative methodolo- 
gies were developed and applied in an effort to assess the impacts of 
entrainment and impingement of fish by power plants along the 
Hudson River in New York. Research on particular components of 
impacts associated with power plants continues to be prominent. 
Pathogenic microorganisms in artificially heated waters is the newest 
area of concern. Our study of toxicant formation in condenser 
cooling systems is directed toward determining optimum chlorina- 
tion procedures at power plants. The investigations of entrainment 
stresses are designed to determine the quantitative relationships 
between mortality of fish eggs and larvae and the various physical 
stresses associated with entrainment. 
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15689 (PB—294270) The effect of water pollution control regula- 
tions on the cost of ere rf iN’ (Adu Uae, AL 

report. Deyak, T.A.; Link, A.N. (Auburn Univ., 
(USA) Water Resources Research Inst.). Mar 1979. 33p. NTIS, PC 
A03/MF AOl. 

The report to examines the impact of water pollution control 
regulations, such as those outlined in 1972 FWPCA Amendments, 
on production costs in the electric utility industry. The report 
discusses the use of water by electric utilities, and the impact that 
water regulations will have on those uses. It briefly describes the 
production process of electric utilities, and empirically estimates a 
cost function from a cross-section sample of utility plants for the 

ear 1973. It is this cost function which allows the evaluation of the 
impact of increased regulation on the cost of production. 


15690 (PB—294271) Characterization of coal pile drainage. Final 
report, May 1975—January 1979. Cox, D.B.; Chu, T.J.; Ruane, R.J. 
(Tennessee Valley Authority, Chattanooga (USA). Div. of Environ- 
mental Planning). Feb 1979. 98p. NTIS, PC AOS/MF A0O1. 

The report gives results of sampling programs at two TVA 
coal-fired steam plants. Coal samples were collected from the plants 
for development and application of a shaker-type elution test for coal 
analysis. Rain gages were installed at both plants, and runoff was 
measured from one plant. Drainage was collected and subjected to a 
number of bench-scale treatment studies using fly ash. Results indi- 
cate that coal pile drainage is highly acidic with pH’s of 2.2 to 3.1. 
Total suspended solids concentrations, generally low during base 
flow periods, increase dramatically during storm runoff to levels as 
high as 2300 mg/liter. Sulfate concentrations were also quite high: 
1800 to 9600 mg/liter. Concentrations of Fe and Mn were both very 
high: 23 to 1 and 1.8 to 45 mg/liter, respectively. Other sub- 
stances with concentrations of note include Al, Zn, Hg, As, and Se. 
Characteristics of elutes from shaker-type laboratory studies, except 
for pH, do not reflect values from field drainage of the same stored 
coal. Treatment with alkaline fly ash slurries, using ash sluicing 
ratios commonly encountered, can effectively raise the final solution 
pH and remove a variety of metals from solution. It was also 
observed that about 73% of the total rainfall is direct runoff. 


15691 (PB—294467) Investigation of emerging technology for 
hydrocarbon and particulate emissions from stationary sources. Final 
report. Beecham, B.; Fulton, B.; Broz, L. (Acurex Corp., Mountain 
View, CA (USA). Energy and Environmental Div.). Feb 1979. 
Contract EPA-68-01-4142. 60p. NTIS, PC A04/MF AOl1. 

The objective of this project is to identify emerging control 
technologies that are or may become commercially available by 1985 
for stationary hydrocarbon and particulate emissions sources. The 
report details a matrix of applicable control techniques, percent 
emission reductions achievable, schedules of availability, and costs. 
Emphasis is on identifying control techniques more stringent than 
the LAER techniques previously defined for EPA's policy study of 
nonattainment areas. This study finds that: (1) for most ducted 
emissions from particulate sources fabric filters and electrostatic 
precipitators will remain the most advanced control technology; (2) 
there are a ..nge of hydrocarbon control techniques that offer the 
potential for reducing emissions through 1985 and beyond--the more 
important of these being the activated carbon and wet scrubbing 
control technologies. 


THERMAL EFFLUENTS 


REFER ALSO TO CITATION(S) 15671, 16843, 16846, 16847, 
16849, 16850, 16884, 16899 


15692 (K/CSD—4) Calculation of fluid circulation patterns in 
the vicinity of submerged jets using ORSMAC, Park, J.E.; Cross, 
K.E. (Union Carbide Corp., Oak Ridge, TN (USA). Computer 
Sciences Div.). Jan 1980. Contract W-7405-ENG-26. 135p. Dep. 
NTIS, PC A07/MF AOl1. 

As the world demand for electricity is met by large coal- or 
nuclear-fueled central generating stations, the effluent streams from 
these plants will have an increasingly important impact on the local 
environment. The Nuclear Regulatory Commission has a responsibil- 
ity to assess the impact of proposed and operating nuclear power 
plants. To support this NRC mission, a numerical algorithm and 
associated computer program have been developed to predict the 
temperatures occurring in the immediate vicinity (the near field) of a 
hot water discharge from a power plant. The algorithm is a natural 
extension of the classic Marker-and-Cell (MAC) technique devel- 
oped by F.H. Harlow at the Los Alamos Scientific Laboratory. 
ORSMAC (Oak Ridge Simplified Marker and Cell) adds the logic 
for simple turbulence modeling, energy conservation and buoyancy 
effects to the MAC model. Modern numerical techniques have been 
used wherever practical. The MAC and SMAC (Simplified MAC) 
algorithms are reviewed, and the ORSMAC algorithm is described. 

e finite difference analogs are given and discussed. Solutions for 
several — problems are presented which illustrate the features 
of the ORSMAC algorithm. A complete FORTRAN listing is 
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included with input and sample output. Recommendations for fur- 
ther testing are included. 


15693 Chlorine application for the control of condenser fouling. 
Hamilton, D.H. Jr. (Dept. of Energy, Washington, DC) 687-655 
of Water chlorination: eee meen and d health effects. 
Volume 2. Jolley, R.L.; Gorchev, H ton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
Current usage statistics for both nuclear and fossil 
ay are presented for chlorine use as biofoulant and disinfectant 
ior cooling water. The author sees DOE support diminishing and 
reemphasizes the magnitude of the problem and the increasing need 

for auetiiving the health and environmenial impacts. (PCS) 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 16460, 16475 


15694 (PB—295650) Epa utility FGD survey: October-November 
1978. Melia, M.; Smith, M.; Koger, T.; Laseke, B. (PEDCO-Envi- 
ronmental, Inc., Cincinnati, OH (USA)). Feb 1979. Contract EPA- 
68-02-2603. 176p. NTIS, PC A09/MF AOI. 

The report is an updated supplement to EPA-600/7-78-0S 1a 
and should be used in conjunction with it. It presents a survey of 
utility flue gas desulfurization (FGD) systems in the U.S., summariz- 
ing information contributed by the utility industry, process suppliers, 
regulatory agencies, and consulting engineering firms. Systems are 
tabulated alphabetically, by development status (operational, under 
construction, in planning stages, or terminated operations), by utility 
company, by process supplier, by process, by waste disposal prac- 
tice, and by regulatory class. It presents data on system design, fuel 
sulfur content, operating history, and actual performance. It dis- 
cusses problems and solutions associated with the boilers and FGD 
systems. Process flow diagrams and FGD system economic data are 
appended to the report. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 15122, 15229, 15925 


15695 (AD-A—069047) A coupling model for a pair of skewed 
transmission lines. Final report. Giri, D.V.; Chang, S.K.; Tesche, 
F.M. (Science Applications, Inc., Berkeley, CA (USA)). Feb 1979. 
Contract F29601-78-C-0002. 53p. NTIS, PC A04/MF AOI. 

A coupling model in the form of an equivalent circuit is 
developed for a pair of skewed transmission lines. The inductive 
coupling is evaluated in closed form and the capacitance elements 
are obtained from the solution of a pair of coupled integral equations 
for the excess charge distributions. Parametric studies are carried out 
and the results are presented in graphical form. 


pa (CONF-790167—(Vol.1), PP 30p, Paper 2) Intereffects of 

forced outage rates on system capacity. Franz, H. (Southern Califor- 
nia Edison Co., Rosemead). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

Weekly reviews of forced unavailable capacity indicated a 
need for investigating the causes and what corrective action should 
be instituted to minimize forced off-line and partial outages on the 
system. The application of updated outage rate predictions which 
were developed in 1976, with emphasis on historical trends since 
1970, showed that « apacity additions planned for the next 20 years 
would be insufficient to maintain a reliability index of 0.95. This 
study reviews causes and corrective actions, provides order of 
magnitude costs for such measures, and make appropriate recom- 
mendations. 


15697 (CONF-800218—1) Load nt from a Department 
of Energy perspective. Long, H.M.; Overholt, P.N. (Oak Ridge 
National Lab., TN (USA); Department of Energy, Washington, DC 
(USA). Div. of Electric Energy Systems). 1980. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AOl1. 

From Winter power meeting of the Institute of Electrical and 
Electronics Engineers; New York, , USA (3 Feb 1980). 

The Load Management program of the Division of Electric 

tgy Systems of the De ent of Energy is organized to 
aa lement utility programs in load management and to support the 
Department's objective of providing a basis for integration of new 
source technologies into the nation’s utility system. A lel objec- 
tive is to maintain and perhaps improve the traditionally high 
reliability of electric service while introducing the new technologies. 
Large scale demonstrations of commercial or near-commercial tech- 
nology and development methodologies to assess the merits of the 
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weary we he press ipal foci of the program. These activities are 
other activities underway nent as parts 
of this program. In addition, references are listed which present 
ae of completed work or interim reports of the status of the 
wor! 


15698 (EPRI-EM—1192) Impact on requirements 
of and Final Lee, S.T.; Peschon, 
J.; Germond, A. (Systems Control, Inc., Palo Alto, CA (USA)). Dec 
1979. = Dep. NTIS, PC A06/MF AO}. 

The objective of this study is to estimate the transmission and 
subtransmission credits of dispersed power plants such as batteries 
and fuel cells. Average credit and a range for the US were obtained 
by extrapolation based on two case studies using the EPRI Synthetic 
Electric Utility Systems (EPRI EM-285, 1977). A conventional 
approach using traditional utility planning criteria and a probabilistic 
approach which is developed in Europe using a combined genera- 
tion-transmission reliability program were applied separately on two 
case studies. The transmission networks are expanded first without 
dispersed devices and then with dispersed devices. The differences in 
the transmission investments and transmission losses between the 
with and without Sangeet when properly discounted are the 
transmission credits of dis; devices. Energy limitation of dis- 
persed storage and maiiadion of system and local peak loads 
are qualitatively reviewed regarding their effect on transmission 
credits. Study results indicate that the overhead transmission credit 
of dispersed power plants is in the range of $66 to $133 per kW of 
installed capacity. In situations where underground cables could be 
deferred, the credit could be as high as 250 $/kW. This transmission 
credit compares with the national average capital cost of $110 of 
transmission investment per kW of generation addition derived from 
Electrical World data (September 15, 1977). 


15699 (PB—293539) Calculation of frostline penetration 
voltage cable trench Mt. Elbert Pumped-Storage Powerplant. ol 
man, J.K. (Bureau of Reclamation, Denver, CO (USA). Engineerin 
and Research Center). Dec 1977. 48p. NTIS, PC A03/MF ‘AOL 
The successful operation of buried low-pressure oil-filled 
cable is dependent on a design which will accommodate both the oil 
volume change due to varying temperatures and oil pressure tran- 
sients encountered during sudden increases in cable heat generation 
(powering up of system). The magnitude of these transients is highly 
dependent on the viscosity of the insulating oil which, in turn, is a 
function of temperature. There are thermodynamic equations which 
— the penetration of the frostline under freezing conditions. 
ee uations can be used to determine the temperature at a oe 
within e frozen soil. Six buried cables (two 3-phase circuits 
installed in a trench from the Mt. Elbert Powerplant Switchyard to to 
the upper end of a cable tunnel from the a The method 
used for determining frost penetration in the cable trench from the 
cable tunnel to the switchyard is a modification of Franz Neumann's 
theory, which was originally intended to study formation of ice in 
still water. By the use of proper constants for latent heat of fusion of 
both frozen and liquid water, soil density, thermal conductivity of 
the soil, and by assuming certain values for soil temperatures well 
below the frostline and for air/soil interface temperatures, a realistic 
value for frost penetration may be determined. 


15700 Multiple layer parallel connected air-core inductor design. 
Perry, M.P. (GE, Schenectady, NY). JEEE Trans. Power Appar. 
Syst.; PAS-98: No. 4, 1387-1393(Jul-Aug 1979). 


AC SYSTEMS, EHV AND UHV 


15701 (EPRI-EL—1221) ey of a current limiter using 
vacuum arc current commutation. Phase 2. Maximizing the current 
rating of a single 72-kV device using 2 minimum amount of parallel 
capacitance. Final report. Kimblin, C.W.; Gorman, J.G.; Holmes, 
F.A.; Emtage, P.R.; Heberlein, J.V.R.; Voshall, R.E. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Research and Development 
Center). Oct 1979. 259p. Dep. NTIS, PC A12/MF A0O1. 

Phase 1 of this study showed the feasibility of developing a 
current limiter using vacuum arc current commutation. The objec- 
tive of Phase 2 has been to increase the commutation currcnt of a 
single 72 kV device while also reducing the value of the parallel 

itance. The program has been largely experimental in nature, 

ugh a parallel theoretical effort has provided device and circuit 
wuidetines A total of 14 prototype vacuum devices were designed, 
built and evaluated, and the major parameters varied were device 
geometry, characteristics of the parallel circuit, electrode actuation 
speed, wavesh’.pe of the applied transverse magnetic field, point on 
wave of electrode separation, and the use of series connected 
vacuum interrupters. Pro; can be determined by comparing the 
commutation levels with ic For the earlier 15 kV circuit, the 
commutation level increased to 14.5 kA for a parallel itance of 
50uF. In particular, commutation levels of 12 kA (50uF) were 
observed in circuits where the transient recovery vol of 50 kV 
approximated the transient associated with a 72 kV circuit. Here, the 
necessary conditions of rapid electrode separation were approximat- 
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ed by actuation to 2 cm in 1.4 ms. Analysis involving corer 

about the actuator and sensor characteristics indicates that the 

present device could reduce by half the fault currents associated 

with 72 kV/10 kA and possibly 72 kV/15 kA circuits. A Phase 3 

pro; is recommended aimed at further improving the device 

performs and in particular at developing a concept for a 145 kV 
ult current limiter. 


15702 ee eS eee ere ee eee ALL; 
Makienko, G.P. (Kamskii Cable Plant, USSR). Sov. Power Eng. 
(Engl. Teast i 7: No. 6, 372-374(Jun 1978). 

Translated from Elektr. Stn.; 7: No. 6, 76-78(Jun 1978). 

The desi rformance testing, and installation of a 220-kV 
oil-filled cable for installation in underground tunnels at the Tabka 
Hydroelectric Plant in Syria are described. (LCL) 


DC SYSTEMS 


15703 (EPRI-EL—1264) Particle-initiated breakdown in gas di- 
electric cable insulation expanded scope program. Final report. Cooke, 
C.M. (Massachusetts Inst. of Tech., Cambridge (USA). High Volt- 
age Research Lab.). Nov 1979. Contract EX-76-C-01-1556. 122p. 
Dep. NTIS, PC A06/MF AOl1. 

The adverse influence of conducting particle contaminants in 
gas-insulated power apparatus was investigated in a series of experi- 
ments that employed coaxial configurations and dc voltages to 1500 
kV. Particle dynamics was shown to be important and related to 
breakdown initiation in the gas. Both SFs and Nz gases at pressures 
from 1 to 14.6 atm absolute were used. The particles were intention- 
ally introduced and ranged from 1.6 to 6.4 mm spheres and wires. 
Effects in the gas gap as well as along surfaces of solid insulators 
were studied. Visual observations, photographs, and electrical mea- 
surements helped in ——-s various processes. Particles could 
reduce the insulation performance by factors of 3 to 5 and were 
especially significant when moved to the center conductor. By 
coordination of this work with a separate study at the Westinghouse 
R and D laboratory, a comparison between dc and ac performance 
was made. Generally the dc breakdown values exhibited wider 
scatter, though their lower limit was similar to that found under ac. 
Overall fundamental forces and processes which involve particle 
contamination effects were identified and found to be the same for 
dc and ac voltage stresses. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 15660, 15668, 15669, 16125 


(CEA-CONF—4238) French energy resources and needs. 
Incidence on the development of the national nuclear programme. 
Martin, Roger. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Etudes Mecaniques et Thermi- 
ques). 17 Nov 1977. 25p. (In French). (CONF-7711131—1). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

From Conference on the French energy resources and needs; 
Copenhagen, Denmark (11 Nov 1977). 

The energy flux diagram for France in 1970 is presented. 
Presented also is the disparity observed between the utilization 
factors in the final stage: 75% for the domestic and tertiary sector, 
75% for industry and siderurgy, 65% for agriculture, and 25% for 
transports. The total utilization factor is 47.5% (124.4 MTEC used 
for 137.6 MTEC unused; the unit used being the Million of Tons 
a to Coal. Two dates are arbitrarily envisaged (1985 and 

) in the evolution of the French energy technology and struc- 
ture. The energy flux diagram predicted for 1985 requires nuclear 
wer be nearly a quarter of the resources, with an enhanced 
wnt, de my (+30%) and should involve geothermy, heat wastes 
ol solar energy. 


15705 (CONF-790167—(Vol.2), pp 18p, Paper 10) Availability 
improvement as a simulator justification. Latham, D.W. (San Diego 
Gas & Electric Co., CA). Aug 1979. 

From Workshop on power plant availability engineerin 
productivity improvement; Los Angeles, CA, USA (9 Jan fers 

Nuclear power plant training simulators have demonstrated 
their unmatched value as training tools as have simulators of other 
complex machines. Prompted by encouragement from the Operator 
Licensing Branch of the Nuclear Regulatory Commission by way of 
increased allowances for training and testing on simulators and by 
concern for plant availability, more and more utilities are consider- 
ing a simulator of their nuclear plants. 


15706 (PAEC(C) VD—78002) —— we and 
ments of nuclear t 


training require- 
power plant personnel. A y 1955-1976 
(NSA). Donato, R.; Perlas, C.A.; Conti, E. (Philippine Atomic 


ERA VOL. 5, NO. 10 


Energy Commission, _—. 1978. 45p. Dep. NTIS (US Sales 
Only). 1 PC A04/MF AO1 

This bibliography was compiled by the Scientific Library 
pg to help in the intensified training program being undertaken by 

ua Atomic Energy Commission (PAEC) for the po had 

all t personnel of the Philippines’ first nuclear power reac- 
tor. This bibliography covers the period 1955 - 1976 of the Nuclear 
Science Abstracts and is composed of 281 entries. Arrangement of 
these entries is by broad subject category. 


15707 (VTT-YDI—40) NUSTRA - optimization code for nuclear 
reactor strategies. Tusa, E.; Vira, J. (Valtion Teknillinen Tutkimus- 
keskus, Otaniemi (Finland). Ydinvoimatekniikan Lab.). Feb 1979. 
20p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

A computer code is designed to solve the optimal reactor 
strategy corresponding to a given nuclear power program. As a 
novel feature the code includes capabilities for explicit uncertainty 
resolution. After a short description of the calculation methods this 
report gives the input instructions for the code. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 15656, 15803, 15810, 15817, 
15819, 15823, 15825, 15830, 15836, 15837, 16143 


15708 (CONF-790167—(Vol.1), pp 6p, Paper 5) Review of nu- 
clear plant operating experience reports. Fox, H.S. Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

To enable the TVA program to benefit from the experience 
of other nuclear plant operators, it is necessary to review all sources 
of operating information in a systematic manner. This procedure 
shall be used to establish a system of review within the division. 
Information on operating experience is available from a number of 
sources. Reports, initially prepared and directed to NRC, are ab- 
stracted and reported in various copyright publications, industry 
trade journals, and NRC releases. 


15709 (DOE/ET/34007—1) Proceedings of American Nuclear 
Society topical meeting on light water reactor fuel performance. 
(American Nuclear Society, La Grange Park, IL). 1979. Contract 
lace 374p. (CONF-790441—). Dep. NTIS, PC A16/ 
MF AOl. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Separate abstracts are included for 32 of the 39 papers pre- 
sented concerning fuel performance; fuel performance under tran- 
sient and off-normal operations; fuel-cladding interactions; and fis- 
sion product release. Seven papers have previously been input into 
the data base. 


15710 (DOE/ET/34007—1, pp 1-10) BWR fuel performance. 
Baily, W.E.; Armijo, J.S.; Jacobson, J.; Proebstle, R.A. (General 
Electric Co., San Jose, CA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

The General Electric experience base on BWR fuel includes 
over 29,000 fuel assemblies which contain 1,600,000 fuel rods. Over 
the last five years, design, process and operating changes have been 
introduced which have had major effects in improving fuel perform- 
ance. Monitoring this fuel performance in BWRs has been accom- 
plished through cooperative programs between GE and utilities. 
Activities such as plant fission product monitoring, fuel sipping and 
fuel and channel surveillance programs have jointly contributed to 
the value of this extensive experience base. The systematic evalua- 
tion of this data has established well-defined fuel performance trends 
which provide the assurance and confidence in fuel reliability that 
only actual operating experience can provide. 


15711 (DOE/ET/34007—1, pp 20-28) KWU fuel performance 
with emphasis on high burnup. Garzarolli, F.; Manzel, R.; Stehle, H. 
(Kraftwerk Union, Erlangen, Germany). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Over the past decade, KWU has carried out a large number 
of post irradiation examinations of standard and advanced test assem- 
blies. Data from these programs, which extend over a wide range of 
linear heat generation rates and burnups of up to 46 GWd/t(U) (peak 
pellet), form the basis of fuel performance analyses and verification 
of design codes. Important aspects of fuel performance relevant with 
respect to further increased burnup are discussed. In particular, the 
fractional fission gases release, depending strongly on the linear heat 
— rate but only moderately on burnup, is influenced by the 
uel pellet microstructure. From a mechanistic point of view, the 
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PCI failure threshold should not be seriously reduced at extended 
burnups. A factor in extended burnup, fuel rod external corrosion, 
shows a certain scatter which makes a reliable extrapolation still 
difficult. Altogether, it is concluded that an extended burnup target 
in the range of 55 GWd/t(U) is feasible with only minor design 
modifications. 


15712 (DOE/ET/34007—1, pp 39-48) Non-destructive examina- 
tion of Exxon nuclear fuel in LWR reactors. Sofer, G.A.; Woods, 
K.N. (Exxon Nuclear Co., Inc., Richland, WA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

ENC has an active and on-going non-destructive program 
that is being carried out on both domestic and foreign PWRs and 

WRs. Peak assembly burnups of 30,400 MWD/MTU in a BWR 

and 32,700 MWD/MTU in a PWR have been achieved. Of the more 
than 200,000 ENC fuel rods which have been irradiated since 1971, 
only 11 individual rod failures have been identified. Seven of these 
failures occurred in a 7 x 7 BWR design which has been discontin- 
ued. Failures in the four PWR rods do not appear to have been 
related to an intrinsic design characteristic but rather to mechanical 
or hydraulic damage incurred prior to or during irradiation. Failures 
observed in BWR fuel occurred in the thin cladding of 7 x 7 
assemblies provided for the Oyster Creek reactors. Discharge 
burnup for the corresponding assemblies ranged between 17,000 and 
24,000 MWD/MT. 


15713 (DOE/ET/34007—1, pp 59-67) Fuel performance in the 
Barsebeck boiling water reactors (Unit 1 and 2). Norman, B. (Sydk- 
raft, Loeddekoepinge, Sweden). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Sydkraft is the largest privately owned utility in Sweden. It 
serves about 20% of the Swedish population with about 12 TWh of 
electric power per year, of which 64% is nuclear (1978 figures). The 
two identical 590 MWE ASEA-ATOM boiling water reactors in 
Barsebeck have been in operation since 1975 and 1977 respectively. 
Fission product activity in the primary circuits and in the off-gas 
systems is extremely low and indicate a near perfect fuel condition. 
Operating restrictions limiting the effect of pellet cladding interac- 
tion have been in use since initial start-up and testing. A few events 
involving rapid power increases above the preconditioned power 
level have occurred without causing fuel failures. It is believed that 
an analysis of power reactor operational transients, which did not 
cause fuel failures, can be useful to design more adequate and less 
conservative rules for the operation of nuclear reactor cores. 


15714 (DOE/ET/34007—1, pp 74-83) Sensitivity of fuel rod 
behavior on as fabricated characteristics and on operating conditions. 
Bouffioux, P.; Deramaix, P. (Belgonucleaire, Brussels, Belgium). 
1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

BELGONUCLEAIRE'’s gradually increasing in-reactor ex- 
perience has enabled the continuous development and assessment 
over the years of a coherent set of specifications and drawings for 
UO2-PuO2 and UO2 fuel for LWR’s. On the basis of this experience, 
design codes have been developed, benchmarked and are thereafter 
applied to cover completely the whole range of fuel specifications 
and irradiation histories. The sensitivity of the fuel rod behavior on 
as fabricated characteristics and on operating conditions (steady and 
transient) is outlined through calculation results on the COMETHE 
III-J computer code. 


15715 (DOE/ET/34007—1, pp 95-103) Load follow capability 
of LWR fuel: KWU experience. von Jan, R.; Hoesl, S. (Kraftwerk 
Union, Erlangen, Germany). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Results are presented from evaluating plant maneuvers, local 
power histories and fuel performance in KWU plants (PHWRs, 
PWRs, and BWRs). The analysis shows that LWR fuel is capable of 
withstanding frequent shut-down/start-up procedures, fast load 
follow operation, and frequency stabilization. The only ':mits to be 
imposed refer to the degree of distortion of local power distribution 
in the core during fast maneuvers. All significant PCI failures could 
be attributed to local power ramps by more than 30% transient 
power increase beyond the preceding steady state value. No failures 
occurred during a large number of fast maneuvers with no more or 
less than 10% transient local increase. 


15716 (DOE/ET/34007—1, pp 113-127) Observations on the 
influence of tube manufacturing technique on iodine stress corrosion 
cracking of unirradiated Zircaloy. Syrett, B.C. (SRI International, 
Menlo Park, CA); Cubicciotti, D.; Jones, R.L. 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Closed-end tube pressurization tests at 593 K were used to 
compare the susceptibilities to iodine stress corrosion cracking 
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(SCC) of two lots of Zircaloy-2 tubing manufactured by different 
suppliers. Although both tubings were produced to exactly the same 
specifications in terms of dimensions, chemical composition, burst 
strength, and certain other properties, as-received specimens from 
the two lots exhibited markedly different behavior in iodine SCC 
tests. The tubing from one supplier had a lower SCC threshold stress 
and failed about 30 times more quickly than the tubing from the 
other supplier. However, it was found that this difference in SCC 
susceptibility was eliminated if the internal surfaces of the specimens 
were polished to a 3 ym finish prior to testing. These observations 
are discussed in terms of possible effects of surface or near-surface 
chacteristics of the tubing on SCC susceptibility. 


15717 (DOE/ET/34007—1, pp 141-147) Study of pellet clad 
interaction defects in Dresden-3 fuel rods. Pasupathi, V.; Perrin, J.S. 
(Battelle Columbus Labs., OH). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

During Cycle-3 operation of Dresden-3, fuel rod failures 
occurred following a transient power increase. Ten fuel rods from 
five of the leaking fuel assemblies were examined at Battelle's 
Columbus Laboratory and General Electric-Vallecitos Nuclear 
Center. Examinations consisted of nondestructive and destructive 
methods including metallography and scanning electron microscopy 
(SEM). Results showed the cause of fuel rod failure to be pellet clad 
interaction involving stress corrosion cracking. Results of SEM 
studies of the cladding crack surfaces and deposits on clad inner 
surfaces were in agreement with those reported by other investiga- 
tors. 


15718 (DOE/ET/34007—1, pp 148-157) Effects of strain rate, 
stress condition and environment on iodi:.c embrittlement of Ziracloy- 
2. Une, K. (Toshiba Research and Development Center, Kawasaki, 
Japan). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Iodine stress corrosion cracking (SCC) susceptibility of Zirca- 
loy became higher with decreasing strain rate. Critical strain rate, 
below which high SCC severity was observed, substantially depend- 
ed on Zircaloy stress condition. This strain rate (7 x 10-*min™') 
under plane strain condition was about 3.5 times as fast as that (2 x 
10-*min~') under uniaxial condition. The maximum iodine embritt- 
lement in Zircaloy was found in stress ratio a (axial/tangential 
stress) range of 0.5 to 0.7. No embrittlement occurred ata = 
because of its texture effect. The SCC fracture stresses were about 
39 kg/mm? for unirradiated and stress-relieved material, and about 
34 kg/mm? for recrystallized material, whose ratios to yield strength 
of each material were 0.8 and 1.2. Impurity gases of oxygen and 
moisture in the iodine had the effects of reducing Zircaloy SCC 
susceptibility. Stress-relieved material was more sensitive to environ- 
mental impurities than recrystallized material. 


15719 (DOE/ET/34007—1, pp 158-168) FCI: remedy develop- 
ment for the fuel performance improvement program. Buckman, F.W. 
(Consumers Power Co., Jackson, MI); Crouthamel, C.E.; Freshley, 
M.D. 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Out-of-reactor experiments and irradiations are being utilized 
to develop and demonstrate the efficacy of specific advanced fuel 
designs to improve FCI behavior. The advanced light water reactor 
fuel designs being evaluated combine annular pellets, graphite coat- 
ing on the inner surface of the cladding, and helium pressurization. 
A sphere-pac fuel design is also being developed. Characterization of 
the graphite coatings includes studies of composition, application 
methods, thickness control, moisture control, thermal conductivity, 
compatibility with the zircaloy cladding, strain-to-failure, and fric- 
tion and wear characteristics. Rods of the different fuel designs, as 
well as reference rods, are being irradiated in the Halden Boiling 
Water Reactor and the Big Rock Point Reactor to accumulate 
burnup prior to ramping tests. 


15720 (DOE/ET/34007—1, pp 189-197) Nuclear fuel pin simu- 
lator for LOCA-related zircaloy oxidation studies. Fitzsimmons, D.E.; 
McKinnon, M.A.; Sutey, A.M. (Battelle, Pacific Northwest Labs., 
Richland, WA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

An electrically heated nuclear fuel pin simulator has been 
designed and proof tested for use in LOCA-related Zircaloy clad- 
ding oxidation studies. The specimen is heated by an internal resis- 
tance heating element made of tungsten. The tungsten element is 
located in the center of annular UO, pellets and the pellets are 
contained inside a Zircaloy tube. The specimen has been operated at 
power levels of 35.3 kW/m in water flows and at cladding tempera- 
tures in excess of 1475°K in gas flows. Analysis indicates that 
cladding heating rates typical of reactor LOCA conditions can be 
achieved with this specimen if a simple blowdown is used. 
blowdown allows the thermal energy, which is stored in the UO, 
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pellets and tungsten heater prior to the blowdown, to be used to 
raise the cladding temperature after the blowdown. 


(DOE/ET/34007—1, pp 246-254) Effect of fuel rod 
scc ity. Wilson, H.W.; Yoon, K.K.; Baty, D.L. 
(Babcock and Wilcox Co., Lynchburg, VA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Laboratory tests were conducted to compare the relative 
susceptibility of three different zircaloy cladding types to iodine 
stress corrosion cracking. Two types of tests were conducted which 
had different characteristics. A substantial dependency of failure 
susceptibility on cladding type was noted. The differences in behav- 
ior were attributed to one or a combination of three cladding 
characteristics: cladding crystallographic texture, stress relaxation 
rates, and cladding inner diameter surface condition. The failure 
susceptibility was qualitatively consistent with the theoretical predic- 
tions of crystallographic texture dependencies. A separate series of 
tests were performed to quantify the differences in stress relaxation 
between the material types. Results of an analytical calculation are 
presented which evaluates the applicability of the test results to in- 
reactor performance. 


15722 (DOE/ET/34007—1, pp 275-283) Power ramp tests of 
potential PCI remedies. Davies, J.H.; Armijo, J.S.; Proebstle, R.A.; 
Parkos, G.R.; Schreck, R.L.; Esch, E.L.; Isaacson, J.M.; Noble, 
L.D.; Rosenbaum, H.S. (General Electric Co., San Jose, CA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Two types of power ramp tests are described. In the first test, 
fuel rods were incubated and ramped in the General Electric Test 
Reactor (GETR). This was developed into an accelerated test for 
screening potential PCI remedies by loading the fuel with a tight as- 
fabricated fuel-cladding gap and by reducing the cladding wall 
thickness. In the second type of test, the fuel rods were incubated in 
power reactors, in special Segmented Test Rod assemblies, then 
ramp tested in the GETR. Two advanced fuel designs, a thin copper 
barrier and a pure zirconium liner on the cladding inside surface, 
performed successfully in both of these tests. 


15723 (DOE/ET/34007—1, pp 284-294) Studsvik inter-ramp 
project, an international power ramp experimental study. Mogard, H.; 
Bergenlid, U.; Djurle, S.; Larsson, E.; Lysell, G.; Roennberg, G.; 
Saltvedt, K.; Tomani, H. (Studsvik Energiteknik, Nykoeping, 
Sweden). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

A set of 20 well-characterized short length 8 x 8 BWR fuel 
rods were base irradiated in the Studsvik R2 test reactor under well- 
controlled longterm cyclic power conditions (between about 40 and 
25 kW/m) up to exposures of about 10 and 20 MWd/kg U, at which 
burnup levels the test rods were individually power ramped at the 
rate of 4 kW/m min to preset terminal power levels. Care was taken 
throughout the irradiations to simulate a BWR environment and 
reproduce mechanically undisturbed in situ type power ramp condi- 
tions. 


15724 (DOE/ET/34007—1, PP 295-302) Prediction of fission 
gas release at high burn-up. Bouffioux, P.; De Meulemeester, E. 
(BELGONUCLEAIRE, Brussels, Belgium). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Reliable design of LWR fuel rods requires the fission gas 
release to be predicted as accurately as possible. Indeed that physical 
phenomenon governs both the fuel temperatures and the inner gas 
pressure. Fission gas release data have been reviewed by the NRC 
and it has been concluded that a fission gas release enhancement 
occurs at burn-up above 20 GWd/tM. To correct deficient fission 
gas release models which do not include burn-up dependence, the 

C developed an empirical correction method to describe burn-up 
enhancement effect. BELGONUCLEAIRE has developed its own 
fission gas release model which is utilized in licensing calculation 
through the COMETHE code. Fission gas release predictions at 
high burn-up are confronted to the experimental data as well as to 
the predictions of the NRC correlation. The physics of the fission 
gas release phenomenon is discussed. 


15725 (DOE/ET/34007—1, pp 346-351) Fission product release 
during reactor operation. Bouffioux, P.; Van Vliet, J. (BELGONU- 
CLEAIRE, Brussels, Belgium). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

, ically assisted mechanical process as stress corrosion 
aa recognized as the principal mode of fracture of Zircaloy 
in LWR. Clad failure generally occurs during unsteady reactor 
Operation as power ramps. Fission products as iodine, bromine and 
cesium and their compounds have been recognized as the most 
aggressive agents in Zircaloy stress corrosion cracking. Some pro- 
posed mechanisms of the release of fission products in LWR modern 
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fuel rods of the 17 x 17 type are analyzed. The results of a 

ic study performed with the COMETHE III-J code to 
investigate the effect of power ramping on fission produce release 
are displayed. The goal of ot a study was to investigate 
the possibility of a fission product release enhancement during a 
power ramp. Three mechanisms leading to such an enhancement are 
proposed and discussed. 


15726 (DOE/ET/34007—1, pp 361-366) Fission gas release 
from UO, pellet fuel at high burn-up. Vitanza, C.; Kolstad, E.; 
Graziani, U. (OECD Halden Reactor Project, Halden, Norway). 
1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Analysis of in-reactor measurements of fuel center tempera- 
ture and rod internal pressure at the OECD Halden Reactor Project 
has led to the development of an empirical fission gas release model, 
which is described. The model originally derived from data obtained 
in the low and intermediate burn-up range, appears to give good 
predictions for rods irradiated to high exposures as well. PIE punc- 
turing data from seven fuel rods, operated at relatively constant 
powers and peak center temperatures between 1900 and 2000°C up 
to ~ 40,000 MWd/t UOz, did not exhibit any burn-yp enhancement 
on the fission gas release rate. 


15727 (EPRI-NP—1106) UO, pellet fragment relocation: kinet- 
ics and mechanics. Research Projects 508-1 and 508-2, final report. 
Kennedy, C.R.; Christensen, R.A.; Eilbert, R.F. (Argonne National 
Lab., IL (USA); Entropy Ltd., Lincoln, MA (USA)). Nov 1979. 
Contract W-31-109-ENG-38. 87p. Dep. NTIS, PC A05/MF AOl. 

Stacks of seven urania fuel pellets were subjected to direct 
Joulean heating via a voltage applied to electrodes emplaced at 
either end of the stack. Heat was removed by recirculating helium 
loop. The stacks were observed to crack upon attaining an equiva- 
lent in-reactor power below 7 kW/m. Cracks link up and the pellets 
separate into fragments above an equivalent power of 25 kW/m-h. 
The fragments move downward and outward driven by center 
temperature changes giving diameter increases equivalent to typical 
as-fabricated pellet-cladding gaps in commercial fuel rods. In tests 
with single crystal alumina cladding tubes the relocated pellet frag- 
ments were found to be noncompliant to radial pressure generated 
by pellet-cladding mechanical interaction. Experimental results in- 
clude basic urania fracture mechanics data. Statistical analyses of the 
13,000 event data base are presented. 


15728 (NUREG/CR—1038) Dynamic, inelastic buckling analy- 
sis of Mark I torus support columns. Benda, B.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Sep 1979. Contract 
W-7405-ENG-48. 62p. (UCRL—52723). Dep. NTIS, PC A04/MF 
AOl. 

Columns that support the Mark I BWR containment tori are 
subjected to short-duration dynamic loads during some accident 
conditions. To accurately predict the actual response under these 
conditions, an analysis must incorporate the dynamic behavior of the 
columns. Two different analysis methods were used in an effort to 
solve this dynamic, inelastic buckling problem. Neither method 
adequately solved the problem. The finite element approach gave 
unstable results for short-duration dynamic load pulses. The finite 
difference approach did not incorporate the plasticity effects needed 
to accurately predict column response. Results that were obtained, 
however, indicated that little additional load capacity could be 
realized for the combinations of dynamic and static loads, and for the 
column configurations considered. The results presented in this 
report indicate that design modifications will be required either to 
reduce the magnitude of the dynamic load or to increase the strength 
of the torus support columns. 


15729 (NUREG/CR—1213) ANS54: a computer subroutine for 
predicting fission gas release. Rausch, W.N.; Panisko, F.E. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jan 1980. Contract 
EY-76-C-06-1830. 24p. (PNL—3077). Dep. NTIS, PC A02/MF A0Ol. 

The ANSS.4 committee developed fission gas release models 
for stable and radioactive species for both low and high tempera- 
tures. This report reproduces these models and presents a FOR- 
TRAN coding of the models. The coding comprises subroutine 
ANSS54 which is in a format suitable for direct insertion into a code 
like FRAPCON. Also shown are comparisons of model predictions 
with light water reactor low burnup data and liquid metal fast 
breeder reactor high burnup data that were used in the model 
development. 


15730 (UCRL—15186) Spent fuel data base: commercial light 
water reactors. Hauf, M.J.; Kniazewycz, B.G. (TERA Corp., Berke- 
ley, CA (USA)). Dec 1979. Contract W-7405-ENG-48. 309p. Dep. 
NTIS, PC Al4/MF AOl1. 

As a consequence of this country’s non-proliferation policy, 
the reprocessing of spent nuclear fuel has been delayed indefinitely. 
This has resulted in spent light water reactor (LWR) fuel being 
considered as a potential waste form for disposal. Since the Nuclear 





MAY 31, 1980 


Regulatory Commission (NRC) is currently developing methodolo- 

for use in the regulation of the management and disposal of 
fh lvel and transuranic wastes, a comprehensive data base de- 
scribing LWR fuel technology must be compiled. This document 
provides that technology baseline and, as such, will support the 
development of those evaluation standards and criteria applicable to 
spent nuclear fuel. 


15731 (INEL-tr—44) pe RL yee Me arg thermometry of fuel 
rod simulators in the REBEKA experiment. meat, Wichr K. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauelemente). 1979. Translation of IRB—308/79, July 1979. 
25p. oe. NTIS, PC A02/MF AO1. 

e different attachment of thermocouples (TC) to the fuel 
rod simulators in the REBEKA experiments is described. A discus- 
sion follows concerning the possible measurement errors associated 
with the different TC attachments. Comparisons of temperature 
histories measured with embedded and spot-welded thermocouples 
show that in the experiments carried out to date the errors in 
cladding temperature determination up to rupture of the cladding 
can be caused by the external attachment of a thermocouple to the 
Zircaloy cladding, but that such errors are negligible. The difficulty 
of indicating the actual rupture temperature in a bundle experiment 
with two-phase cooling is described. Finally the effect of spot- 
welded thermocouples on wetting behavior is treated briefly. 
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REFER ALSO TO CITATION(S) 15656, 15708, 15709, 15711, 
15712, 15714, 15715, 15716, 15718, 15719, 15720, 15721, 15722, 
15724, 15725, 15726, 15727, 15729, 15730, 15731, 15775, 15802, 
15803, 15805, 15806, 15809, 15813, 15814, 15815, 15816, 15817, 
15818, 15819, 15825, 15830, 15833, 15836, 15837, 15838, 15839, 15843 


15732 (CONF-790167—(Vol.1), PP 24p, Paper 6) Reactor cool- 
ant pump seal investigation. Squires, R.J. (Commonwealth Edison 
Co., Chicago, IL). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

The analysis is presented of No. 1 seal inspection, mainte- 
nance and operating data taken from the investigation of reactor 
coolant pump outage problems at the Zion Station. The investigation 
used a specific method for identifying and correcting the root causes 
of the outage problems. A logic diagram was added to the method 
described herein, to visually display the cause-and-effect relation- 
ships used in the analysis of the seal data. Also included is an 
estimate of the productivity improvement from completing the 
action items resulting from the investigation. 


15733 (CONF-790167—(Vol.2), pp 4lp, Paper . 4 Reliability 
analysis impact on condensate system design. Dickter, W. (Pickard, 
Lowe, and Garrick, Inc., Irvine, CA); Latham, D.W. Aug 
From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 
The application of reliability analysis to the design of the 
condensate system of the Sundesert Nuclear Power Plant is de- 
scribed. The key steps in performing this reliability analysis included: 
performing systems analyses and failure analyses; preparing a reli- 
ability model; obtaining availability data; and computing system 
availability. Each element of the condensate system was considered. 
The reliability analysis showed that one element, the steam jet air 
ejector condenser subsystem, required redesign, and revealed poten- 
tial problems which might cause greater than predicted unavailabi- 
lity. Indicated availability improvement actions are summarized. 


(LCL) 


15734 (CONF-790167—(Vol.2), pp 14p, Paper 12) Designing 
Palo Verde for high availability. Rogers, A.C. (Arizona Public Serv- 
ice Co., Phoenix). Aug 1979. 

From Workshop on power plant availability engineering and 
productivity improvement; Los Angeles, CA, USA (9 Jan 1979). 

Palo Verde Nuclear Generating Station (PVNGS) is a three 
(3) unit pressurized water reactor complex under construction ap- 
proximately fifty (50) miles west of Phoenix, Arizona. Licensing has 
been initiated on an additional two (2) replicate units. Each of the 
units is nominally rated at 1270 MW net electric output. Designing 
for availability with PVNGS involved little fonmiliand statistical 
studies. However, it did involve making design and procurement 
decisions in basic areas which the project felt would enhance the 
design and operability of the plant. These areas are: intangibles, 
minimizing outage time, first-grade equipment, redundancy, design 
margin, improved materials, design improvements, maintenance ac- 
cessibility, preoperational testing to identify problems, and design 
verification. 
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ez. Pn gf [Shippingport Atomic Power Station]. 

operating report, third quarter 1979. uesne Light Co., 

Stoning. PA (USA)). 1979. Contract EY-76-C-11 28p. 
S, PC A03/MF AO1. 

At the beginning of the third quarter of 1979, the Shipping- 
port Atomic Power Station remained shutdown to complete repairs 
of the turbine generator hydrogen circulation fan following discov- 
ery of a rubbing noise on May 24, 1979. The Station was in a 
cooldown condition at approximately 180°F and 300 psig with a 
steam bubble in the pressurizer and the reactor coolant pumps in 
slow speed. The reactor plant cooldown heat exchanger was in 
service to maintain coolant temperature. The 1A, 1B, 1C, and 1D 
reactor coolant loops and the 1AC and 1BD purification loops 
remained in service. All expended PWR Core 2 fel elements have 
previously been shipped off-site. The remaining PWR 
Core 2 core barrel and miscellaneous refueling tools were in storage 
under shielding water in the deep pit of the Fuel 
The LWBR Core has generated 12,111.00 EFPH from startup 
through the end of the quarter. 


15736 (DLCS—5000479) [Shippingport Atomic Power Station. 


Quarterly operating report, fourth 1979}. (Dug cia 
Co., Shippingport, PA (USA)). 1979. Contract fyiec 
26p. Dep. NTIS, PC A03/MF A011. 

At the beginning of the fourth quarter of 1979, the 
pest Atomic Power Station was in operation with the 1A, 1B and IC 
Oops —— and the Station limited to 70% power. The 1D loop 
was isolated due to a small primary system coolant leak found on the 
one inch bonnet vent line on the 1D reactor coolant loop manual 
isolation valve (05-H6-8). The idle 1D coolant loop was cross 
connected to the operating 1B coolant loop for pressure control 
through the purification system inlet valves as per approved operat- 
ing procedures. The IAC and 1BD purification loops remained in 
service. 


15737 (DOE/ET/34007—1, pp 11-19) Performance of Combus- 
tion Engineering fuel in PWRs. Andrews, M.G.; Freeburn, 
. R.; Wohlsen, W.D. (Combustion Engineering, Inc., Windsor, CT). 
979. 


From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Performance data on fuel assembly components from seven 
(7) operating reactors are presented, and discussed in detail where 
potential problems have occurred and been resolved. Fuel rod 
performance has continually improved over the last four (4) — 
with the gradual changeover to the current C-E fuel design. The 
reliability level is estimated at better than 99.99%, based on activity 
levels obtained through January 1979 at each plant. Control rod 
guide tubes have shown various degrees of wear caused by vibration 
of the control rods in their fully-withdrawn position. The retrofit of 
wear sleeves within the top portion of the affected guide tubes 
during routine refueling has permitted the use of these fuel assem- 
blies with no significant loss in performance or safety margins. 


15738 (DOE/ET/34007—1, pp 29-38) Evaluation and aang 2 
ance of Westinghouse 17 x 17 fuel. Melehan, J.B.; DeStefano, J 
Balfour, M.G.; Cerni, S. (Westnahune Electric Corp., Pittsburgh, 
PA). 1979. . 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). : 

Performance of the ene vt 17 x 17 fuel design has been 
evaluated through two cycles of operation and up to burnups of 
19,000 MWD/MTU. Fuel integrity, fuel assembly and fuel rod 
dimensional changes, and fuel rod channel! closure have been consid- 
ered. The influence of neutron fluence, power and burnup has been 
studied. In all respects, performance was within design expectations 
and equal to or better Fas 15 x 15 fuel performance; rod bow was 
substantially less than the NRC design limit curve. The rod bow 
improvement in the eight grid 17 x 17 design suggests that rod bow 
penalties can be further reduced. 


15739 pte yd hs age pp 49-58) Extended burnup: fuel 
development and performance. Tulenko, J.S.; Wilson, H.W.; Mont- 
gomery, M.H. (Babcock and Wilcox Co., Lynchburg, VA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Fuel Performance for the B and W 15 x 15 (Mark B) and 17 x 
17 (Mark C) fuel assembly — is examined on a plant by plant 
basis. An extensive data base of fuel assembly and rod bow measure- 
ments and tests which demonstrate that these phenomena should not 
limit the high burnup capability of B and W fuel is presented. Post- 
irradiation measurements to date for fuel rod and assembly growth 
show that these phenomena are behaving as predicted and can be 
adequately evaluated and designed for in high burnup fuel assem- 
blies. Clad creep and ductility data as a function of burnup for B and 
W fuel is presented with emphasis on their effects on our high 
burnup targets. Finally, fission gas release and waterside corrosion 
measurements results are presented. 
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15740 (DOE/ET/34007—1, pp 68-73) Nuclear fuel management 
and performance experience at Vepco. Bowling, M.L.; Snow, C.T. 
(Virginia Electric and Power Co., Richmond, VA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Fuel performance has significantly affected the fuel manage- 
ment planning at Vepco. As fuel operational restraints are relaxed, 
because of very good fuel performance and/or improved fuel design, 
Vepco is reoptimizing its fuel management strategies in order to 
increase reactor availability and reduce nuclear fuel costs. Vepco has 
also participated in a 17 x 17 demonstration program whose results 
oe acceptable and reliable performance for Westinghouse 
17 x 17 fuel. 


15741 (DOE/ET/34007—1, pp 84-94) Effects of cladding and 
pellet variables on PWR fuel rod Thome, D.K.; Papa- 
aoe, T.P.; Davis, H.H. (Babcock and Wilcox, Lynchburg, VA). 
1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Two standard 15 x 15 PWR fuel assemblies containing test 
fuel rods were irradiated to an average burnup of 24,500 / 
MTU through two cycles of operation. The assemblies had a total of 
56 experimental fuel rods representing four different cladding types 
and two different fuel pellet types in rods located in peripheral 
positions. Sixteen of these test rods, representing all eight cladding/ 
pellet combinations, were extracted from one of these assemblies for 
extensive nondestructive examination in the B and W LRC Hot 
Cells. The results obtained thus far indicate significant differences in 
cladding deformation and fuel pellet densification. 


15742 (DOE/ET/34007—1, pp 104-112) High burnup experi- 
ence in PWRs. Leech, W.J. (Westinghouse Electric Corp., Pitts- 
burgh, PA); Kaiser, R.S.; Zach, J.J.; O’Boyle, D.R. 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

The purpose of this paper is to summarize the high burnup 
experience of Westinghouse PWR fuel. The emphasis is on two 
regions of commercial PWR fuel that attained region average bur- 
nups greater than 36,000 MWD/MTU. One region operated under 
load follow conditions. The other region operated at base load 
conditions with a high average linear heat rating. Coolant activity 
data and t irradiation data were obtained. The post-irradiation 
data consisted of visual examinations, crud sampling, rod-to-rod 
dimensional changes, fuel column length changes, rod and assembly 
growth, assembly bow, fuel rod profilometry, grid spring relaxation, 
and fuel assembly sipping tests. The data showed that the fuel 
operated reliably to this burnup. Plans for irradiation to higher 
burnups are also discussed. 


15743 (DOE/ET/34007—1, pp 264-274) PWR type overpower 
tests at 1620 GJ/KGU (18,800 /MTU). Knudsen, P.; er, 
C.; Carlsen, H. (RISOE National Lab., Roskilde, Denmark). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Three PWR type test fuel pins accumulated a burnup of 1620 
GJ/kgU at heat loads decreasing from 45 to 28 kW/m (avg. test 
levels). One pin was ramped to 43 kW/m at 31 W/m/s; after 15 ks 
the power was increased to 45 kW/m and held constant for 1.9 Ms 
without failure indication. The other two pins were ramped to 44 
kW/m at 23 W/m/s and then to 49 kW/m in a further 1.2 ks; both 
failed after max. 360 s. The post-irradiation examination revealed 
large stress-corrosion (SCC) type cladding cracks. Other cracks, 
down to a few ym deep, were probably early stages of large SCC 
cracks. Fission gas release in the intact pin was as high as 42% and 
estimated to be much lower for the two failed pins. 


15744 (DOE/ET/34007—1, pp 303-313) Fission gas release and 
dimensional changes of test fuel rods contaii and non- 
densifying fuel. Pati, S.R.; Bessette, D.E.; Corsetti, L.V. (Combus- 
tion Engineering, Inc., Windsor, CT). 1979. 

rom ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Poolside and hot cell examination results from Zircaloy-4 clad 
test fuel rods containing UO: fuel pellets fabricated with different 
microstructures and varying propensities for in-reactor densification 
are presented. On-site dimensional measurements after 1- and 2- 
cycles of irradiation at Calvert Cliffs-I showed significant differences 
in the amount of creepdown and ovalization which could be related 
to differences in the fuel types. Three 1-cycle and three 2-cycle fuel 
rods were then examined at a hot cell facility to characterize fission 
gas release behavior. 


15745 (ORNL/TM—7005) Alternative fuel cycle PWR models 
for the ORIGEN computer code. Croff, A.G.; Bjerke, M.A. (Oak 
Ridge National Lab., TN (USA)). Feb 1980. Contract W-7405- 
ENG-26. 56p. Dep. NTIS, PC A04/MF AOI. 

Reactor physics calculations have led to the development of 
four PWR models for the ORIGEN computer code. The PWRs 
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operate on the following fuel cycles: (1) denatured ***U-thorium 
oxide; (2) plutonium-thorium oxide; (3) low-enrichment uranium 
oxide with an extended ven and (4) thorium oxide enriched with 
self-generated, denatured ***U and denatured *°U. The reactor 
models are based on cross sections taken directly from the reactor 

hysics codes. Descriptions of the reactor models, as well as values 
for the ORIGEN flux parameters THERM, RES, and FAST, are 
given. 


15746 (ORNL/TM—7081) Post-accident cleanup of radioactiv- 
ity at the Three Mile Island Nuclear Power Station. Brooksbank, 
R.E.; Armento, W.J. (comps.). (Oak Ridge National Lab., TN 
(USA)). Feb 1980. Contract W-7405-ENG-26. 67p. Dep. NTIS, PC 
A04/MF A0Ol1. 

The technical staff of the President's Commission on the 
Accident at Three Mile Island (TMI) requested that Oak Ridge 
National Laboratory (ORNL) prepare documentation concerned 
with the cleanup of radioactivity on the Three Mile Island site 
following the March 28, 1979 accident. The objective of this report 
is to provide information in a summarized form, which will be of 
direct usefulness to the commissioners. The information contained 
herein includes discussion of on-site assistance and accomplishments 
following the accident, flowsheet development for the TMI recov- 
ery team (by the Technical Advisory Group), and the numerous 
reports already generated on the TMI cleanup and recovery. 


15747 (UCRL—15172) Technical evaluation of the electrical, 
instrumentation, and control design aspects of the override of contain- 
ment purge valve isolation and other engineered safety feature signals 
for the Fort Calhoun Nuclear Power Plant. Hackett, D.B. (EG and G, 
Inc., San Ramon, CA (USA). Energy Measurements Group). Jan 
1980. Contract EY-76-C-08-1183. 15p. Dep. NTIS, PC A02/MF 
AOl. 

This report documents the technical evaluation of the electri- 
cal, instrumentation, and control design aspects of the override of 
containment purge valve isolation and other engineered safety fea- 
ture signals for the Fort Calhoun nuclear power plant. The review 
criteria are based on IEEE Std-279-1971 requirements for the safety 
signals to all purge and ventilation isolation valves. This report is 
supplied as part of the Selected Electrical, Instrumentation, and 
Control Systems Issues Program being conducted for the US Nucle- 
ar Regulatory Commission by Lawrence Livermore Laboratory. 


15748 (VEIKI—15.98-041-2) Investigation of generation of 

radioactive wastes and possibilities to reduce their volume in 
NPP Paks Pt. 2. Computer program for the simulation of radioactive 
water systems contamination. Horvath, L.G. (Villamosenergiaipari 
Kutato Intezet, Budapest (Hungary)). Dec 1978. 53p. (In Hungar- 
ian). Library of Institute for Electrical Power Research, 1368 Buda- 
pest, P.O.B. 233, Hungary. 

A numerical computer model (RADTRAN) has been devel- 
oped to simulate the contamination of radioactive water systems, the 
generation of liquid radioactive wastes in the technological equip- 
ment in a PWR type NPP, taking into account the water systems’ 
working regimes, using graph theory methods. The program is able 
to simulate a number of different working regimes during the burn- 
up cycle, in water systems of different construction. As a result the 
program gives the amounts of water, inactive components and 
activity in tanks and on the filters. The aims of investigations are: to 
determine the factors influencing the generation of activity and 
radioactive wastes, to minimise the plant’s operation costs and to 
ease the plant's operation. 


15749 (WAPD-TM—1434) Measurement of quality in two-phase 
flow around tube bundles. Williams, C.L. (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). Feb 1980. Contract EY-76-C-11-0014. 88p. 
Dep. NTIS, PC A05/MF AOl1. 

Experiments have been conducted on probes for determining 
the secondary side quality within tube bundles which simulate the 
two-phase flow heat exchangers of pressurized water reactor plants. 
The testing was performed with a steam-water mixture of known 
quality flowing around unheated horizontal and vertical tubes. The 
probes operated by extracting low quality samples and indicating the 
bulk-stream’s quality via relative concentrations of a chemical tracer. 
The tests showed satisfactory probe performance for indicated quali- 
ties up to 0.25 for the vertical tube simulator and up to 0.40 for the 
horizontal tube simulator. 
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REFER ALSO TO CITATION(S) 15820, 15821 


15750 (CEGB-RD/B/N—4052) Fuel temperature coefficient of 
reactivity measurements at Hinkley Point 'B’. Telford, A.R.R. (Cen- 
tral Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
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—_ Oct 1978. 40p. Dep. NTIS (US Sales Only), PC A04/MF 


Reactivity ramp tests are described which have been carried 
out at Hinkley Point 'B’ in order to determine the fuel temperature 

ient of reactivity of reactor 4 as a function of core burnup 
from 0 to 3000 MWD/Te. The type of test consisted of reactivity 
disturbances induced by withdrawing a bank of control rods for a 
few seconds, holding for a time to allow the feedback to develop 
then re-inserting the rods to their original position. It is shown that 
these tests can be carried out quickly and with minimal disturbance 
to normal station operation. The experiments have been analysed (a) 
by direct simulation of the transients using KINAGRAX, in which 
the fuel temperature coefficient and control rod reactivity release 
rate were adjusted to obtain a good fit to the measured transient; (b) 
by analysis of the flux transient to give time dependent (using inverse 
kinetics analysis) and mean fuel temperature (using thermal hydrau- 
lics equations from KINAGRAX). The fuel temperature coefficient 
was then obtained from the variation of reactivity with fuel tempera- 
ture at times when the control rods were stationary. 


15751 (CEGB-RD/B/N—4231) Radioactive inventory of a de- 
commissioned Magnox power station structure. 1. Measurements of 
neutron induced activity in samples from the reactor island. Woollam, 
P.B. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). Sep 1978. 5ip. Dep. NTIS (US Sales Only), PC 
A04/MF AOl1. 

This report is the first of a series which, together, aim to 
produce an accurate assessment of neutron induced activation levels 
in the fixed structural components of a reactor of the steel pressure 
vessel Magnox type. It describes the measurements made of induced 
activation, necessary in order to establish credibility in the complex 
calculations described in the subsequent reports. The report also 
attempts systematically to assess the potential contributions to the 
dose and disposal problem from all isotopes with a half-life in excess 
of 5 years. This is necessary in order to ensure that no isotope has 
been overlooked which could limit any part of the plan for the 
decommissioning of a Magnox reactor. In addition the report aims to 
determine concentrations, in each major material type, of trace 
elements which lead to the isotopes limiting in decommissioning. 


15752 (DOE/TIC— 10283) Determination of friction factors and 
heat transfer coefficients for flow past artificially roughened surfaces. 
Hodge, S.A. (Texas Univ., Austin (USA)). Dec 1979. Contract EY- 
76-C-05-0033. 214p. Dep. NTIS, PC A10/MF AOl1. 

Thesis. 

Because convective heat transfer is enhanced in flow past 
rough surfaces, much experimental and analytical effort over the 
past several decades has been devoted to the evaluation of artificial 
roughening for potential application to the heat transfer surfaces of 
gas-cooled reactors. Unfortunately, much of the analytical develop- 
ment in this field has been inadequately explained in the literature; 
this has led to misinterpretation of some of the subsequent experi- 
mental findings, compounding the uncertainty. This work provides a 
critical review of the underlying assumptions, theoretical founda- 
tions, and supporting experimental evidence for the analytical proce- 
dures in current use for the evaluation of roughness effects. It is a 
concise presentation of the available formulations with recommenda- 
tions concerning their applicability to rough rod bundles. 


15753 (GA-A—15544) Postirradiation examination report of 
TRISO and BISO coated ThO, particles irradiated in capsules HT-31 
and HT-33. Sedlak, B.J. (General Atomic Co., San Diego, CA 
(USA)). Jan 1980. Contract AT03-76ET35300. 97p. Dep. NTIS, PC 
A05/MF AO1. 

Capsules HT-31 and HT-33 were uninstrumented capsule 
experiments irradiated in the target position of the High-Flux Iso- 
tope Reactor at Oak Ridge National Laboratory. The experiments 
were used to evaluate the irradiation performance of (1) fuel fabri- 
cated in a 240-mm-diameter coater for production scale-up, (2) 
TRISO ThO, and BISO ThO, particles, and (3) fuel with certain 
OPyC variables. A total of 16 BISO particle samples and 32 TRISO 
particle samples were irradiated to fast neutron fluences ranging 
from 4.0 to 11.7 x 10° n/m? (E > 29 fJ)/sub HTGR/ and heavy 
metal burnups between 3.5% and 13.2% FIMA at temperatures from 
1150° to 1530°C. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 15258, 15709, 15711, 15715, 
15721, 15787, 15800 


15754 (DOE/ET/34007—1, pp 169-178) Mechanistic studies of 
power ramping defects. Wood, J.C.; Bain, A.S.; Hardy, D.G. (Chalk 
River Nuclear Labs., Ontario). 1979. 
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From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Simulated fuel expansion tests were done to compare failure 
strains and hy resulting from iodine-induced stress corro- 
sion cracking cadmium-induced liquid metal embrittlement of 
Zircaloy. The strains attained with cadmium present were substan- 
tially higher than found in similar tests with iodine but both species 
were capable of inducing cleavage-type fracture features. Graphite 
between UO; pellets and Zircaloy a. combats power ramping 
defects. Simulated fuel expansion tests and also friction coefficient 
determinations showed that graphite was a less efficient lubricant in 


high failure strains and a low friction 
unlubricated Zircaloy-UO; interfaces. 


15755 Ce ge ta pp 255-263) In-reactor measure- 
ment of clad strain: effect of power history. Fehrenbach, P.J.; "Morel, 
P.A. (Atomic Energy of Canada Ltd., Chalk River, Ontario). 1979. 

From ANS topical meeting on light water reactor fuel per- 
—— Portland, OR, USA “4 Apr 1979). 

A series of experimental irradiations has been undertaken at 

CRNL to measure directly the in-reactor deformation of fuel ele- 
ments while they are at power. Power histories have been 
chosen to allow investigation of power, time at and burnup 
on pellet-clad interaction for element linear powers to 60 kW/m. 
Results are presented which indicate that irradiation of a fresh fuel 
element at high power is effective in minimizing clad hoop stresses 
during subsequent ramps or cycles to that power. The effectiveness 
of this preconditioning appears to be due primarily to fuel densifica- 
tion rather than stress relaxation in the clad. 


15756 (INT—118/PR) angen organization methods of heuris- 
tic reinforcement-learning systems with potential application for nucle- 
ar reactors control. Bubak, M.; Moscinski, J. (Institute of Physics and 
Nuclear Techniques, Krakow ae oie 1977. 24p. (In Polish). Dep. 
NTIS (US Sales Only), PC A03/MF 

This eal investigates the jaan of heuristic learning 
system with linear reinforcement and different memory structures, to 
the problem of computer control of nuclear reactor. The learning 
algorithm with memory based on a sample set construction is elabo- 
rated by computer simulation technique. 


15757 Experience with the export of nuclear power plants. 
Kahrel, A.R. (Atomic Energy of Canada Ltd., Sheridan Park, On- 
tario. Power Projects). pp 241-250 of Problems associated with the 
export of nuclear aged plants. Vienna; International Atomic 
Energy Agency (197 

From = oll on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

This paper deals with recent experience Atomic Energy of 
Canada Limited has had with the development and implementation 
of nuclear projects in the Republic of Korea and Argentina. For the 
convenience of the readers, Atomic Energy of Canada Limited will 
be abbreviated as AECL for the remainder of the paper. This 
does not cover the earlier generation of AECL projects in India, 
Pakistan and Taiwan. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 15709, 15729, 15752, 15798, 
15812, 15820, 15824, 15826, 15832, 15834, 16157, 16158 


15758 (ANL—79-86) Laser microsampling method for determi- 
fission gas nuclear 


nation of retained in irradiated fuels. Graczyk, 
D.G.; Bandyopadhyay, G.; PSehl, S.M.; Hughes, J.P.; ree ek 
H.T. (Argonne National Lab., IL (USA)). Oct 1979. Contract W-31- 
109-ENG-38. 41p. Dep. NTIS, PC A03/MF AOI. 

A small ruby laser adapted to fire through a microscope is 
used to release fission gases from specific sites on a plane surface of 
an irradiated fuel specimen. Interaction of the focused laser pulse 
with the specimen surface results in a conical crater from which 
sampled material has been vaporized; the crater is surrounded by a 
heat-affected zone in which intergranular fracture and grain separa- 
tion allow release of grain-boundary gases. Procedures for measuring 
the amount of krypton-85 released by laser heating and the volume 
of material from which the release occurred are presented. The data 
obtained may be used to obtain local wi we fission-gas concentra- 
tions and the intragranular/intergranular distribution. 


15759 (CEA-CONF—4212) Breeder reactors. Gollion, H.; Lu- 
cenet. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance (France). . des Reacteurs a Neutrons Ra- 
pides). 1977. 52p. (In a. (CONF-7703127—1). Dep. NTIS (US 
Sales Only), PC A04/MF 

From One-day ietedioe meeting on nuclear power plants; 
Grenoble, France (9 Mar 1977). 
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The reasons for the development of fast reactors are briefly 
reviewed (a propitious neutron balance oriented towards a maximum 
uranium burnup) and its special requirements (cooling, fissile materi- 
al density reprocessing) discussed. The three in the 
French program of fast reactor development are outlined with 

ie at Cadarache, Phenix at Marcoule, and Super Phenix at 
Creys-Malville. The more specific features of the — of re- 
search and development are emphasized: kinetics and the core, the 
fuel and the components. 


15760 (DOE/ET/34007—1, pp 236-245) Waterlogging perform- 
ance ot zircaloy clad oxide fuel with a cladding defect (LWBR 
Development ). Chao, T.L. (Bettis Atomic Power Lab., West 
Mifflin, PA). 1979. 


From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 - 1979). 

A fuel rod with a yey adding defect allows water to 
enter the void volume inside the fuel rod during reactor shutdown or 
low power operation. As the reactor power is increased, thermal 
expansion of the fluid (water/steam) inside the fuel rod can cause an 
increase in rod internal pressure. The pressure increase is a function 
of the power increase rate and the defect size and location. A 
method is described for calculating the internal pressure increase of a 
waterlogged fuel rod with a non-uniform axial power distribution. 
As an example, the analysis of a typical fuel rod with an assumed 
defect is presented and discussed. 


15761 (DOE/ET/34007—1, pp 314-320) Fission gas release and 
grain growth in THO,-UO, fuel irradiated at high temperature. Gold- 
berg, 1; Waldman, L.A.; Giovengo, J.F.; Campbell, W.R. (Bettis 
Atomic Power Lab., West Mifflin, PA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Data are presented on fission gas release and grain growth in 
ThO,-UO, fuels irradiated as part of the LWBR fuel element devel- 
opment program. These data for rods that experienced peak linear 
power outputs ranging from 15 to 22 KW/ft supplement fission gas 
release data previously reported for 51 rods containing ThO2 and 
ThO.-UO, fuel irradiated at peak linear powers predominantly 
below 14 KW/ft. Fission gas release was relatively high (up to 15.0 
percent) for the rods operated at high power in contrast to the 
relatively low fission gas release (0.1 to 5.2 percent) measured for the 
rods operated at lower power. Metallographic examination revealed 
extensive equiaxed grain growth in the fuel at the high power axial 
locations of the three rods. 


15762 (DOE/ET/34007—1, pp 352-360) Fission product iodine 
on cladding of ThO,-UO, irradiated fuel elements (LWBR Develop- 
ment Program). Ivak, D.M.; Waldman, L.A. (Bettis Atomic Power 
Lab., West Mifflin, PA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Measurements of fission product iodine on the inside cladding 
surface are reported for Zircaloy clad fuel rods containing thoria 
and thoria-urania (ThO2-UO2) fuels of various irradiation histories. 
The fission product iodine was measured on the cladding surface by 
specially developed radiochemical techniques. The measurements 
are found to be in general agreement with an iodine release analysis 
procedure for irradiated thoria-urania fuel. This procedure, based on 
a fission pas release procedure for ThO.-UO, tel and the relative 
iodine re , provides a somewhat conservative fit through the 
data for best estimate calculations and bounds the data for perform- 
ance assessments. 


15763 (DOE/TIC—11115) Thermal insulation system design 
and fabrication specification (nuclear) for the Clinch River Breeder 
Reactor plant. (Westinghouse Electric Corp., Oak Ridge, TN (USA). 
Advanced Reactors Div.). 21 Jul 1978. Contract EY-76-C-15-2395. 
67p. o- NTIS, PC A04/MF AOI. 

is specification defines the design, analysis, fabrication, 


testing, shipping, and quality requirements of the Insulation System 
for the Clinch River Breeder Reactor Plant (CRBRP), near Oak 
Ridge, Tennessee. The Insulation System includes all supports, con- 
vection barriers, jacketing, insulation, penetrations, fasteners, or 
other insulation support material or devices required to insulate the 
piping and equipment cryogenic and other special —— ex- 


cluded. Site storage, handling and installation of the Insulation 


System are under the cognizance of the Purchaser. 


15764 (GA-A—15710) Hydraulic design and performance of a 
GCFR core assembly orifice. Tang, I.M. (General Atomic Co., San 
Diego, CA (USA)). Feb 1980. Contract AT03-76SF71023. 19p. Dep. 
NTIS, PC A02/MF AOI. 
The design and performance of a core assembly orifice for 
gecoute fast-breeder reactors (GCFRs) are studied in this report. 
uccessful reactor operation relies on adequate cooling, among other 
things, and orificing is important to cooling. A simple, yet effective, 
graphical design method for estimating the loss coefficient of an 
orifice and its associated opening area is presented. A numerical 
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example is also provided for demonstration of the method. The 
effect of the orifice configuration on orifice hydraulic performance is 
discussed. The design method stated above provides a first estimate 
toward an orifice design. Hydraulic experiments are required for 
verification of the design adequacy. 


15765 (PNL—3255) Dependence of LMFBR fueling require- 
ments on plutonium isotopic composition. Jenquin, U.P.; Newman, 
D.F. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Dec 
1979. Contract EY-76-C-06-1830. 45p. Dep. NTIS, PC A03/MF 


A0l 

When the liquid metal fast breeder reactors (LMFBRs) start 
up, plutonium from thermal reactors will be required to enrich the 
reactor fuel. Neutronics analyses performed to determine the fueling 
requirements for an 800 megawatt electric (MWe) breeder reactor 
are described. This study was initiated when it was assumed that 
thermal reactor plutonium recycle would take place prior to the 
introduction of the breeder. Therefore, a range of plutonium compo- 
sitions was fed into the LMFBR and the fueling requirements were 
determined for these various compositions. Depleted uranium was 
used as the diluent. The analysis were performed for two reactor 
designs - a reference small fuel pin design and an advanced large fuel 
pin design. Burnup calculations were performed to determine the 
compositions of the discharge plutonium. 


15766 (RISLEY-Trans—4009) Extinguishment of sodium fires. 
Malet, J.-C. (UKAEA Risley Nuclear Power Development Labs.). 
1978. 8p. British Library Lending Division, Boston Spa. 

The chemistry of sodium reactions with water and with 
oxygen is described, and the formation of toxic and opaque aerosols 
on ignition of sodium. Precautions taken against sodium fires in the 
PHENIX and SUPER-PHENIX reactors are discussed. A fire extin- 
guisher powder called MARCALINA, containing alkaline carbon- 
ates and graphite, is described. 


15767 (WAPD-TM—1308) Thoria powder process development 
(LWBR Development Program). Hutchison, C.R.; Lloyd, R. (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). Oct 1979. Contract 
EY-76-C-11-0014. 87p. Dep. NTIS, PC A05/MF AOl. 
The development program to identify the critical parameters 
for the process of converting thorium nitrate solution into thoria 
wder is described. Thorium oxalate hexahydrate is precipitated 
rom the reaction of thorium nitrate solution with oxalic acid. The 
— thorium oxalate hexahydrate slurry is filter pressed into a 
cake which is air calcined to form thoria powder. Changes in the 
critical processing parameters such as free nitric acid content of the 
thorium nitrate solution, precipitation temperature, and calcining 
temperature altered the thoria powder characteristics, and thus its 
capability for being fabricated into fuel peliets. The objective of the 
powder preparation effort was to obtain thoria powders which could 
be formed by conventional ceramic fabrication techniques into thoria 
and thoria-urania pellets of high density and high integrity having a 
nearly uniform large grain structure. 


15768 Testing full-scale components for sodium reactors. Ervin, 
G. (Rockwell International Corp., Los Angeles, CA (USA)). Nucl. 
Eng. Int.; 24: No. 287, 56-58(Jul 1979). 

Full scale non-nuclear components for FBRs are tested at the 
DOE Energy Technology Engineering Centre facility. Expansion to 
accommodate advanced breeder components is under way. Current 
programmes at the facility are reviewed. They include testing of 
steam generators, sodium-water reactions and sodium instrumenta- 
tion. Support services provided by the chemical and metallurgical 
ee and the Quality Assurance Department, are very briefly 
outlined. 


REGULATION AND LICENSING 


15769 (CEGB-RD/B/N—4232) Perspective on potential contri- 
butions to reactor decommissioning problems caused by nickel-59. 
Woollam, P.B. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). Sep 1978. 8p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

A recent, widely publicized, report by the New York Public 
Interest Research Group concluded that dose equivalent rates in a 
BWR, due to **Ni, were 150 Sv h~' (15000 rem h~") at the end of 
life. Consequently a decay period of 1.5 million years was required 
for activity to reduce a “safe level’. This note shows that these 
results are entirely fallacious and that the maximum dose equivalent 
rate due to °*Ni in a decommissioned Magnox reactor will be less 
that 10 Sv h~'(1 mrem h~'). In addition, **Ni is not a major isotope 
to be considered in calculations of ingestion via drinking water for a 
period of 1000 y after reactor shutdown. 


15770 Regulatory problems in developing countries. Fitz, L. pp 
59-63 of Problems associated with the export of nuclear power 
plants. Vienna; International Atomic Energy Agency (1978). 





MAY 31, 1980 


From Symposium on problems associated with the export of 

nuclear Pica be plants; Vienna, Austria (6 Mar 1978). 
regulatory problems of developing countries are dis- 
cussed phe to the lack of governmental rman: FSal oo of a new 
technolo , budget restrictions, manpower shortage, 
tional deficiencies. Consequences of these problems include de the 
po oy of national nuclear laws, the limited role of ge 4 
— ies in contract negotiations, their 
ities, and the control of plant activities. Recommendations ou 

the early establishment of a national regulatory body, conditions 4 
reactor sale approval, and periodic review of the proper functioning 
of the national regulatory body. 


15771 (RDT-E—8-18T) Threaded fasteners for nuclear compo- 
nents. (Department of Energy, Washington, DC (USA). Office of of 
peg nd Energy Programs). 8 Feb 1980. Contract W-7405-ENG-26. 


4p. 
Revised a are presented for weight of lot sizes for 
heat treatment of threaded fasteners. 


15772 Role of the USNRC in power reactor exports. Legal and 
procedural aspects. Shapar, H.K.; Stoiber, C.R. (Nuclear Regulatory 
Commission, Washington, DC "(USA)). pp 227-238 of Problems 
associated with the export of nuclear power plants. Vienna; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on problems associated with the export of 
nuclear fe wes plants; Vienna, Austria (6 Mar 1978). 

I. Background on the role of NRC in nuclear export activi- 
ties. The United States Nuclear Regulatory Commission, created in 
January 1975 to assume the licensing and regulatory responsibilities 
of the former Atomic Energy Commission, has final licensin, ae 
thority over US nuclear reactor exports. Independent of 
Presidential control, the Commission gives it weight to Sane. 
tive Branch views on national security and foreign policy issues. IT. 
The nuclear export review process. Procedures for NRC review of 
nuclear export licence applications include referral to the Executive 
Branch for a co-ordinated expression of agency views; analysis of 
the record by the NRC staff; and final Commission licensing decision 
based on consideration of safeguards, agreements and understandings 
to assure that US exports will be used only for their intended 
peaceful purposes. III. NRC's proposed export/import licensing 
regulations. NRC has recently proposed to consolidate and simplify 
all of its export and import licensing provisions into a new Part 110 
for the convenience of the public - both US and foreign. IV. Public 
participation in nuclear reactor export licensing. In the past two 

years, after formal requests by domestic and foreign interest groups, 
the NRC has developed procedures for direct public participation in 
its export licensing proceedings. V. Statutory licensing requirements. 
During the rs two years, the NRC has refined and particularized 
the extremely general ‘common defence and security’ standard for 
export Seenaee” set forth in the 1954 Atomic Energy Act. Eight 

uestions routinely posed to the Executive Branch in reviewing 
licence applications has given content to Commission export deci- 
sions. Recently enacted non-proliferation legislation gives congres- 
sional recognition to even more specific, mandatory nuclear export 
licensing criteria. 


ECONOMICS 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 15230 


15773 (CONF-790167—(Vol.1), pp 105p, Paper 4) Nuclear Ex- 
view Panel - training of maintenance ; Cumberland 

Steam Plant boiler feed pump 
V.C. (Tennessee Valley Authority, Chattanooga). Aug 1979. 
From Workshop on power plant availability ec 


history. Thompson, W.H.; Shattuck, 


ring an 

productivity improvement; Los Angeles, CA, USA (9 Jan fo79) 

About a year before fuel . ing was scheduled for Browns 
Ferry unit 1, TVA initiated a number of programs to improve 
availability and capacity factors by reducing the number and length 
of emergency outages and by holding the annual refueling outage to 
a reasonable length of time. This paper describes one 
undertaken by us to try to achieve an capacity factor. Training 
program details for maintenance personnel are presented. Mainte- 
nance procedures for the boiler feed pump of the Cumberland Steam 
Plant are included. 


15774 Human factors in nuclear power plants. Pack, R.W. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). 195-206 of 
Nuclear power plant control and instrumentation 1978. Vol. 1. 
Vienna, Austria; International Atomic Energy Agency (1978). 

From IAEA symposium on nuclear power plant control and 
instrumentation; Cannes, France (24 Apr 1978). 

The Electric Power Research Institute has started research in 
human factors in nuclear power plants. One project, completed in 


NUCLEAR REACTOR TECHNOLOGY 


March 1977, reviewed human factors dpeory in power 
plants and produced a report eval those prob! A second 
paren developed computer programs for evaluating operator per- 
‘ormance on training simulators. A ied petit 2 Seereres 28 
evaluating control-room design approac A fourth project is 
reviewing human factors problems associated with power-plant 
maintainability and instrumentation and control technician activities. 
Human factors engineering is an interdisciplinary specialty con- 
cerned with influencing the design of equipment systems, facilities, 
and operational environments to promote safe, efficient, and reliable 

tor performance. The Electric Power Research Institute 
(EPRI) has undertaken four projects studying the application of 
human factors engineering principles to nuclear power plants. 


FUEL CYCLE 


15775 (PNL—2792) Analysis of alternative light water reactor 
(LWR) fuel cycles. Heeb, C.M.; Aaberg, R.L.; i 
U.P.; Kottwitz, D.A.; Lewallen, M.A.; Merrill, 
(Battelle Pacific Northwest Labs., Richiand, \ sg (say, Dec 1979. 
Contract EY-76-C-06-1830. 104p. Dep. NTI 
Nine alternative LWR fuel cycles are dl in terms of the 

isotopic content of the fuel material, the relative amounts of primary 
and recycled material, the uranium and thorium requirements, the 
fuel cycle costs and the fraction of energy which must be generated 
at secured sites. The fuel materials include low-enriched uranium 
(LEU), plutonium-uranium (MOX), highly-enriched uranium-thor- 
ium U-Th), denatured uranium-thorium (DU-Th) and plutoni- 
um-thorium (Pu-Th). The analysis is based on the material 
requirements of a generic pressurized water actor (WR) for a 30- 
year at constant annual energy output. During this time 

i all the created fissile material is recyc unless its reactivity 
worth is less than 0.2% uranium enrichment plant tails. 


PROCESS HEAT REACTORS 


15776 (RISO-M—2111) Adoption of the heat reactor in Den- 
mark. Larsen, H.V. (Risoe National Lab., Roskilde (Denmark)). 

i 68p. (In Danish). Dep. NTIS (US Sales Only), PC AOS 
AOl. 


An evaluation of the suitability of the Swedish-Finnish heat 
reactor SECURE for introduction into Denmark. An assessment is 
made of whether there is a sufficiently large requirement for heat to 
be able to use this reactor. In addition, an economical comparison is 
carried out with the types of heat-producing plants with which 
SECURE would compete in Denmark - namely a LWR pated cay 
with pass-out turbine, a coal-fired power plant with pass-out 

a coal-fired back pressure power ~; as well as with oil-fired 
district-heating plants. Also an oil-fired power plant with pass-out 
turbine, an oil-frred red back-pressure power plant, and coal-fired dis- 
trict-heating plants are considered briefly. 


NUCLEAR REACTOR TECHNOLOGY 
REFER ALSO TO CITATION(S) 16277 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 17115 


15777 (CEA-CONF—4286) NEPTUNIKX, a general 
simulation applied to nuclear reactors. Bonnemay, A.; Dansac Bon, 
V.; Nakhle, M.; Roux, P.; Monsef, Y. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Services 

repr yy 1978. 25p. (In French). Dep. NTIS (US Sales Only), 
PC A03/M 

Most ba languages admit an incremental description 

and involve explicit integration algorithms. NEPTUNIX is a simula- 
tion language directly admitting a differential efficient implicit 
under an implicit form, and it involves a very efficien 
integration method with variable step and order. 
tool used for building large systems models in the field of — 
reactors. 


15778 (CEA-R—4907) Neutron study of fast neutron reactor 
systems by on Harmonie - Graphite program 
HUG-PHUG - Oxide program PHRIXOS - Uranium program UK. 
Desprets, Alain. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 

- Saint-Paul-les-Durance (France). des Reacteurs a Eau). Dec 
= 152p. (In French). Dep. NTIS Ss Seles Only), PC AO8X/MF 
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Exponential experiments allow the obtaining of fundamental 
characteristics of a lattice (material buckling, reaction rate ratios) 
more economically than critical experiments. This report describes 
the experimental techniques and the methods of analysis used for this 
type of experiments. results obtained with three programs 
performed with the source reactor HARMONIE are given: _ 
ite-lattices program (3 U-fueled and 3 Pu-fueled lattices); oxide-fuel 

rogram (4 PuO.-UO, lattices); pure uranium program (one lattice). 
Gone of these lattices were also studied in critical experiments. The 
coherence of the results obtained by the two types of experiments is 
established 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 15771, 15829, 16144, 16148, 16794 


15779 (CEGB-RD/B/N—4415) Method for studying activity 
profiles in surface layers. Warner, A.G. (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). Oct 1978. 9p. 
Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

A method is described for obtaining an activity profile for 
oxidized steel specimens in which the surface layers are eroded by 
sputtering with a beam of argon ions. The sputtered material is 
collected on metal plates for subsequent activity measurement. The 
method has been shown to produce sputtering rates of around 1he 
mC~', corresponding to thinning rates of about lum h™*. The 

uttered material could be collected with 25 to 50% geometrical 
Gislenes. The depth resolution was about 20 nm. 


15780 (UCRL—15183) Structural building response review. 
(Sargent and Lundy, Chicago, IL (USA)). 15 Jan 1980. Contract W- 
7405-ENG-48. 236p. Dep. NTIS, PC A11l/MF AOI1. 

The integrity of a nuclear power plant during a postulated 
seismic event is required to protect the public against radiation. 
Therefore, a detailed set of seismic analyses of various structures and 
equipment is formed while designing a nuclear power plant. This 
report describes the structural response analysis method, including 
the structural model, soil-structure interaction as it relates to struc- 
tural models, methods for seismic structural analysis, numerical 
integration methods, methods for non-seismic response analysis ap- 
proaches for various response combinations, structural damping 
values, nonlinear response, uncertainties in structural properties, and 
structural response analysis using random properties. The report 
describes the state-of-the-art in these areas for nuclear power plants. 
It also details the past studies made at Sargent & Lundy to evaluate 
different alternatives and the conclusions reached for the specific 
purposes that those studies were intended. These results were incor- 

here because they fall into the general scope of this report. 
scope of the present task does not include performing new 
calculations. 


15781 (UCRL—15185) Seismic Safety Margins Research Pro- 
gram (Phase I). Project IV. Structural building response; Structural 

Review. Healey, J.J.; Wu, S.T.; Murga, M. 
(Ebasco Services, Inc., New York (USA)). Feb 1980. Contract W- 
7405-ENG-48. 181p. . NTIS, PC A09/MF AO1. 

As of the I effort of the Seismic Safety Margins 
Research (SSMRP) being performed by the University of 
California Lawrence Livermore ratory for the US Nuclear 
Regulatory Commission, the basic objective of Subtask IV.1 (Struc- 
tural Building Response Review) is to review and summarize current 
methods and data pertaining to seismic response calculations particu- 
larly as they relate to the objectives of the SSMRP. This material 
forms one component in the development of the overall computa- 
tional methodology involving state of the art computations including 
explicit consideration of uncertainty and aimed at ultimately deriving 
estimates of the probability of radioactive releases due to seismic 
effects on nuclear power plant facilities. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 16397 


15782 (DOE/ET/34007—1, pp 321-327) ANS-5.4 fission gas 
release model. I. Noble gases at high temperature. Noble, L.D. 
ee ny tee San Jose, CA). 1979. 
rom topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 199). “6 
_ A correlation to describe the release of volatile radioactive 
fission ucts has been developed by the ANS Working Group 
(ANS 5.4) on Fuel Plenum Activity. The model for release at higher 
temperatures is identical in form to conventional diffusion equations, 
but the effective diffusion coefficient incorporates an explicit depen- 
dence upon exposure. Because applicable radioactive release data is 
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limited, parameters in the model were determined from stable fission 
measurements, and calculated or measured fuel temperatures. Al- 
though the model predicts high release, particularly at higher expo- 
sures, values for many cases of interest are considerably less than the 
100% assumed in some accident analyses: providing potential for 
removal of unnecessary conservations. 


15783 (DOE/ET/34007—1, pp 328-335) ANS-5.4 fission gas 
release model. II. Iodine, cesium, and tellurium at high temperature. 
Ritzman, R.L. (Science Applications, Inc., Palo Alto, CA). 1979. 

From ANS topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Selected data from the literature were used to obtain sets of 
diffusion parameter ratios for fission products iodine, cesium, and 
tellurium relative to xenon as a function of temperature. Each set of 
diffusion parameter ratios was subjected to linear regression analysis 
to obtain estimated values for Arrhenius equation constants along 
with their 90% confidence limits. The procedure and limitations of 
using the results in calculations of fission product release are dis- 
cussed. 


15784 (PNL—2758) Gamma scanner conceptual design report. 
Swinth, K.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Nov 1979. Contract EY-76-C-06-1830. 52p. Dep. NTIS, PC 
A04/MF AOl1. 

The Fuels and Materials Examination Facility (FMEF) will 
include several stations for the nondestructive examination of irradi- 
ated fuels. One of these stations will be the gamma scanner which 
will be employed to detect gamma radiation from the irradiated fuel 
pins. The conceptual design of the gamma scan station is described. 
The gamma scanner will use a Standard Exam Stage (SES) as a 
positioner and transport mechanism for the fuel pins which it will 
obtain from a magazine. A pin guide mechanism mounted on the 
face of the collimator will assure that the fuel pins remain in front of 
the collimator during scanning. The collimator has remotely adjust- 
able tungsten slits and can be manually rotated to align the slit at 
various angles. A shielded detector cart located in the operating 
corridor holds an intrinsic germanium detector and associated 
sodium-iodide anticoincidence detector. The electronics associated 
with the counting system consist of standard NIM modules to 
process the detector signals and a stand-alone multichannel analyzer 
(MCA) for counting data accumulation. Data from the MCA are 
bussed to the station computer for analysis and storage on magnetic 
tape. The station computer controls the collimator, the MCA, a 
source positioner and the SES through CAMAC-based interface 
hardware. Most of the electronic hardware is commercially available 
but some interfaces will require development. Conceptual drawings 
are included for mechanical hardware that must be designed and 
fabricated. 


15785 (UJV—4157-T) Results of measuring local hydrodynamic 
characteristics of geometrically disturbed rod bundle. II. Hejna, J.; 
Cervenka, J.; Mantlik, F. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). Jul 1978. 45p. (In Russian). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

The results are shown of measuring pressure drop due to 
friction, velocity field and shear stress distribution around the wetted 
circumference in a rod bundle with the displaced central rod. The 
measurement was conducted on a 19-rod aerodynamical model with 
the Reynolds number Resub(k)= 137 400. The friction pressure drop 
coefficient was found to be little dependent on the central rod 
displacement. The dependence is given of an uneven distribution of 
shear stresses on rod displacement. The applicability is confirmed of 
the universal law of the distribution of velocity component normal 
to the wetted surface. The region of the rod displacement effect on 
hydrodynamic characteristics does not exceed the immediate neigh- 
bourhood of the displaced rod. In damaged rod lattices the second- 
ary flow effect is markedly felt on the transverse momentum trans- 
fer. 


15786 New approach for rod-bundle thermal-hydraulic analysis. 
Sha, W.T.; Domanus, H.M.; Schmitt, R.C.; Oras, J.J.; Lin, E.1.H.; 
Shah, V.L. a National Lab., IL). Nucl. Technol.; 46: No. 2, 
268-280(Dec 1979). 

The inherent shortcomings of the subchannel analysis were 
analyzed, and an alternative approach using volume porosity, surface 
permeability, and distributed resistance and heat source was devel- 
oped. The volume porosity, surface permeability, and distributed 
resistance and heat source approach has advantages over the sub- 
channel analysis because of the use of orthogonal coordinates and 
geometrically similar control volumes for both axial and transverse 
momentum equations. Furthermore, it can readily be reduced to the 
volume porosity and distributed resistance and heat source approach, 
which is the only viable method for thermal hydraulic analysis for 
large rod bundles. 
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CONTROL SYSTEMS 


15787 (IAEA-R—1561-F) Experimental direct digital control of 
Oe ed as ke ae el Tene 

proach. Final report for the period 1 December 1974 - 31 July 1978. 

i ta, C. (International Atomic Energy Agency, Vienna (Aus- 

7 1979. 6p. Dep. NTIS (US Sales Only), PC A02/MF AOI1. 

The objective of the project was to accumulate technical 

experience with application of modern control theory in nuclear 

power by carrying out a case study of an experimental direct digital 

control at the Al reactor about its nominal steady state. The re- 

search has proved that slightly modified method of solution of the 

linear stochastic regulator problem can be successfully applied in 

design of digital control system of nuclear power reactors. 


ENVIRONMENTAL ASPECTS 


15788 (PNL—3300(Pt.2), pp 179-185) Energy research for other 
agencies. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
a. 

urpose of this section is to correlate energy research 
aa or other sponsors to US DOE energy programs where 
interagency and other mutual agreements exist to support work on a 
nonduplicative basis. Research programs identified here include the 
following topics: biocide by-products in aquatic environments; envi- 
ronmental standard review plans for the environmental review of 
construction permit applications for nuclear power plants; applica- 
tion of fisheries management techniques to assessing impacts; quanti- 
tative assessment of aquatic ‘Of ight of power plants; safety and costs 
related to decommissionin t water nuclear reactors; the use 
of reconnaissance-level in Soe for environmental assessment; 
analysis of effects of severe natural phenomena on existing plutonium 
fabrication facilities; modeling of environmental exposure pathways 
and consequent radiation doses in reactor accident situations; popula- 
tion dose commitments due to radioactive releases from nuclear 
power plant sites in 1976; environmental statement concerned with 
the exemption of low-enriched uranium and technetium-99 as residu- 
al contamination in smelted alloys; accumulation of organic constitu- 
ents and heavy metals from petroleum-impacted sediments by marine 
detritivores; effects of petroleum hydrocarbons on chemoreception 
in marine organisms. (ACR) 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 15816 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 15692, 16657, 16843 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 15012, 15778, 15804, 15809 


15789 (CONF-791037—23) Proton-recoil proportional counter 
tests at TREAT. Fink, C.L.; Eichholz, J.J.; Burrows, D.R.; DeVolpi, 
A. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 5p. . NTIS, PC A02/MF AOl. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (17 Oct 1979). 

A methane filled proton-recoil proportional counter will be 
used as a fission neutron detector in the fast-neutron hodoscope. To 
provide meaningful fuel-motion information the proportional 
counter should have: a linear response over a wide range of reactor 
powers background ratio (the number of high energy neutrons 
detected must be maximized relative to low energy neutrons, and 
are ray sensitivity must be kept small); and a detector efficiency 
or fission neutrons above 1 MeV of approximately 1%. In addition, 
it is desirable that the detector and the associated amplifier/discrimi- 
nator be capable of operating at counting rates in excess of 500 kHz. 
This paper reports on tests that were conducted on several propor- 
tional counters at the TREAT reactor. 


15790 (CONF-800403—1) Loft fire protection. White, E.R.; 
Jensen, J.D. (EG and G Idaho, Inc., Idaho Falls (USA)). 1980. 
Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC A02/MF AOI. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

Quantified criteria that was developed and applied to rT) Footiny 
in-depth fire protection for the Loss of Fluid Test 
are presented. The presentation describes the weanaen process thes 


NUCLEAR REACTOR TECHNOLOGY 1717 


elevated the facility's fire protection from minimal to that required 
for a highly protected risk or improved risk. Explored are some 
infrequently used fire protection measures that are poorly under- 
stood outside the fire protection profession. 


15791 (EGG- sag gh pled 7) LOFT monthly progress 
report for November 1979. Idaho, Inc., Idaho Falls 
(USA)). Dec 1979. Contract fy 7607, 1570. 34p. Dep. NTIS, PC 
A0S/MF AO1. 

November activities were principally focused on preparations 
for and the successful conduct of Test L3-1. That test was the first 
LOFT test in the small-break test series wherein nuclear heat was 
used. A nonnuclear test, L3-0, had been conducted in May to 
provide basic data on plant and computer code characteris- 


scoping 
tics. In contrast, nuclear Test L3-1 was designed to collect data on 


plant and Emergency Core Coding System (ECCS) behaviors 
during a small-break, loss of cooling transient and during the subse- 
quent stabilization and recovery of the plant. These data will be 
evaluated to test scientific understanding of the plant behavior, 
particularly that included in computer models. As expected, costs for 
November were greater than budgeted. Material costs reflect efforts 
to buy spare parts inventories at a rate faster than budgeted. 


15792 (EGG/LTR-LO—00-79-109) Calibration of LOFT pro- 
Oe, eb aa Gk a een cee Eh Volume I. 
Solbrig, C.W.; eX G.B.; Good, R.R.; Chen, L.L.; Reimann, J.; 

John, J.; Loeffel, R. (EG ‘and G Idaho, Inc., Idaho Falls (USA); 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). Dec 
1979. Contract EY-76-C-07-1570. 537p. (KFK—2784). Dep. NTIS, 
PC A23/MF AOl. 

Portions of document are illegible. 

In LOFT, two-phase flow is measured with an array of three 
drag disk turbine transducers (DTT) and a three-beam gamma 
densitometer (GD). The DTT is a combination of a Pony disk, a 
turbine and a thermocouple in a single unit. The drag disk measures 
momentum flux, the turbine measures velocity and the gamma 
densitometer measures fluid density. The mass flow rates will then 
be evaluated from the combined measurements of DTT and densi- 
tometer by using a measurement model. A measurement 
model should correlate the transducer outputs to the pipe flow rates 
via the physical behavior of the transducer, the local flow quantities 
measured by the transducers and the overall flow field. 


15793 FP money R) Measuring heat transfer through TR-O 
reactor fuel element. Nemec, V.; Turzik, Z.; Vitek, M. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez (Czechoslovakia). May 1977. 18p. (In 
Czech). Ustav jadenneho vyzkumu CSKAR, Rez, Czechoslovakia. 

The time course of temperatures of the peripheral and the 
central fuel pins of the TR-O reactor was studied during moderator 
temperature changes using a model. The formula 
T=Tsub(e)+(Tsub(o)-Tsub(e)).exp(-t/tsub(e)) applies, where T is 
the pin temperature, Tsub(o) the initial pin temperature, Tsub(e) is 
the steady-state bath temperature, tsub(e) the time constant of tem- 
perature equilibration and t the time required for a temperature 
change from value Tsub(o) to T. For the bath level height H=1 m 
the tsub(e) value for the central pin was determined to be 1.05 hours, 
for the peripheral pin 0.96 hour; for level height H=2 m = values 
were 2.1 and 2.12 hours, respectively. The dependence found found will 
allow correcting the experimental results in measurements with 
heated moderator for fuel temperature changes. 


15794 (UJV—4504R) Reconstruction of WWR-S research reac- 
tor in Czechoslovakia. (Evaluation of the of WWR-S reactor 
reconstruction with regard to obtained results). Listik, E.; Musilek, F. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). Mar 
1978. 6p. (In Russian). Nuclear Research Institute, Rez, Czechoslo- 
vakia. 


In the first stage of reconstruction between | Jul and 31 Aug 
1974, the EK-10 fucl was replaced by the IRT-M. The core separa- 
tor was replaced and work proceeded on the reactor control and 
protection system. Criticality was achieved on 4 Sep 1974. The 
reactor was operated at a power of 2 to 4 MW till the second stage 
of reconstruction which commenced on 1 Sep 1975. The second 
stage aimed at reconstructing the heat take-off systems, building the 
emergency core cooling systems and reconstructing the dosimetric 
systems and the control and protection systems. Certain difficulties 
being overcome, in the second stage the projected capacity of 10 
MW was attained on 20 Oct 1977. 


15795 (URR—8) URR digital reactivity meter basic programme 
"RMO' and calibration programme 'CALIP’. Bridge, H. (Universities 
Research Reactor, Risley (UK)). Nov 1978. 33p. | Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

An introduction is provided to the URR digital reactivity 
meter using BASIC programme RMO together with detailed operat- 
ing instruction and particulars of the basic equations and computer 
programmes. 
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15796 Controlling cesium in the coolant of the Experimental 
Breeder II. Olson, W.H. (Argonne National Lab., Idaho 
Falls, IA); Ruther, W.E. Nucl. Technol; 46: No. 2, 318-322(Dec 
1979). 

’ Carbon has been shown to be an effective getter for cesium in 
liquid sodium. A cesium trap containing reticulated vitreous carbon 
and operating at 190°C has been used at the Experimental Breeder 
Reactor II to reduce fission product cesium activity in the , 
sodium coolant from a maximum of 15 kBq/g to ~ 870 Bq/g. 


15797 (DOE/TIC—11087) FFIF driver fuel pellets: typical 
lot data. (Babcock and Wilcox Co., Apollo, PA (USA). 
Nuclear Materials and Mfg. Div.). [nd]. Contract EY-76-C-02-3109. 

13p. . NTIS, PC A02/MF AOl1. 
ity assurance data for FFTF reactor fuel pellets are 


presented. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 15009, 16157, 16158, 16794 


15798 (DOE-tr—113) KADIS: a program to analyze the disas- 
f hypothetical accidents in (LMFBRs). Schmuck, P.; 
ne G. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik). [nd]. Translation of KFK—2497, November 1977. 207p. 
Dep. NTIS (US Sales Only), PC A10/MF AO1. 
Work performed under United States-West Germany Fast 
Reactor Exc e Program. 
The KADIS program models the disassembly phase during 
pou excursions in hypothetical LMFBR accidents. KADIS is 
on point kinetics in the neutronics part and on a 2-dimensional 
representation of the reactor core in the hydrodynamics part. The 
core is modeled as an ideal, compressible fluid which is heated up 
adiabatically during the excursion. KADIS was built up with the 
help of the VENUS program of Argonne National Laboratory. 
Several important features were added to the basic VENUS model. 
A complete description of the mathematical models used is po 
ed. The necessary information to handle the input/output of KADIS 
is included. 
15799 (AEEW-R—1215) MABEL-1. A code to analyse cladding 
deformation in a loss-of-coolant accident. Bowring, R.W.; Cooper, 
C.A. (UKAEA Atomic Energy Establishment, Winfrith). Jun 1978. 
23p. . NTIS (US Sales Only), PC A03/MF AO1. 

MABEL-1 code been written to investigate the 
deformation, of fuel pin cladding and its effects on fuel pin tempera- 
ture transients during a loss-of-coolant accident. The code considers 
a single fuel pin with heated fuel concentric within the cladding. The 
fuel pin temperature distribution is evaluated using a one-dimension- 
al conduction model with heat transfer to the coolant represented by 

— set of heat transfer coefficients. The cladding deformation is 
calculated using the code CANSWEL, which assumes all strain to 


an 
be elastic or creep and models the creep under a multi-axial stress 
system by a spring/dashpot combination undergoing alternate relax- 
ation and elastic strain. 


(AEEW-R—1231) LOCA MK II. A program for calculat- 
ing fuel and cladding temperatures in SGHWR following a loss-of- 
coolant accident. Matthews, J.D.; Gill, B.R. (UKAEA Atomic 
bem Magy 7 t, Winfrith). Jan 1979. 40p. Dep. NTIS (US 
Sales Only), PC A03/MF AOI. 

A feature of the Steam Generating Heavy Water Moderated 
Reactor is the provision, of a spray cooling system on which major 
reliance is placed to limit fuel cladding temperatures during a loss-of- 
coolant accident. The LOCA MK II computer program which has 
been written to compute SGHWR fuel temperatures in a loss-of- 
coolant accident therefore models conditions in which blowdown 
cooling is only of marginal interest and where the major sources of 
heat removal are bg bo ar ey and radiation. The report shows 
how a model of HWR fuel cluster may be built up and the 
temperatures calculated. 


15801 (ANL-NUREG-CT—79-17) Two-phase flow measure- 
ment by pulsed neutron activation techniques. Kehler, P. (Argonne 
National Lab., IL (USA)). Jan 1978. Contract W-31-109-ENG-38. 
202p. . NTIS, PC A10/MF AO1. 

Pulsed Neutron Activation (PNA) technique for measur- 
ing the mass flow velocity and the average density of two-phase 
mixtures is described. PNA equipment can be easily installed at 
different loops, and PNA techniques are non-intrusive and independ- 
ent of flow regimes. These features of the PNA technique make it 
suitable for in-situ measurement of two-phase flows, and for calibra- 
tion of more conventional two-phase flow measurement devices. 
Analytic relations governing the various PNA methods are derived. 
The equipment and procedures used in the first air-water flow 
measurement by PNA techniques are discussed, and recommenda- 
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tions are made for improvement of future tests. In the present test, 
the mass flow velocity was determined with an accuracy of 2%, and 
average densities were measured down to 0.08 g/cm® with an 
accuracy of 0.04 g/cm*. Both the accuracy of the mass flow velocity 
measurement and the lower limit of the density measurement are 
funci‘ons of the injected activity and of the total number of counts. 
By using a stronger neutron source and a larger number of detectors, 
the measurable » chew can be decreased by a factor of 12 to .007 g/ 
cm? for 12.5 cm pipes, and to even lower ranges for larger pipes. 


15802 (BNL-NUREG—26762) Analysis of the TMI-2 source 
range detector response. Carew, J.F.; Diamond, D.J.; Eridon, J.M. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Contract EY- 
76-C-02-0016. 15p. (CONF-800403—8). NTIS, MF/A01. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

Portions of document are illegible. 

In the first few hours following the TMI-2 accident large 
variations (factors of 10-100) in the source range (SR) detector 
response were observed. The purpose of this analysis was to quantify 
the various effects which could contribute to these large variations. 
The effects evaluated included the transmission of neutrons and 
photons from the core to detector and the reduction in the multipli- 
cation of the Am-Be startup sources, and subsequent reduction in SR 
detector response, due to core voiding. A one-dimensional ANISN 
slab model of the TMI-2 core, core externals, pressure vessel and 
containment has been constructed for calculation of the SR detector 
response and is presented. 


15803 (CONF-800219—1) Overview of the PBF test results. 
Zeile, H.J. (Idaho National LT gy Lab., Idaho Falls (USA)). 
1980. Contract EY-76-C-07-1570. 30p. Dep. NTIS, PC A03/MF 
AOl. 

From 4. NSRR technical review meeting; Tokai-mura, Japan 
(18 Feb 1980). 

The Thermal Fuels Behavior Program (TFBP) of EG and G 
Idaho conducts fuel behavior research in the Power Burst Facility 
(PBF) at INEL and at the Halden Reactor in Norway. The fuels 
behavior research in the PBF is directed toward providing a detailed 
understanding of the response of light water reactor (LWR) nuclear 
fuel assemblies to off-normal and hypothesized accident conditions. 
Single fuel rods and clusters of highly instrumented fuel rods are 
installed within a central test space of the PBF core for testing. The 
core can be operated in various modes to provide test conditions 
typical of accidents and off-normal conditions that may be experi- 
enced in a pressurized water reactor or a boiling water reactor. 


15804 (CONF-800403—2) Response trees for emergency opera- 
tor action at the LOFT facility. Nelson, W.R. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1980. Contract EY-76-C-07-1570. 8p. Dep. 
NTIS, PC A02/MF A0O1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

Following the onset of an accident which disables equipment 
used for normal reactor cooling, the first priority of the nuclear plant 
operator is to ensure that the reactor core is covered and that 
adequate cooling water flow is established. During this time, he must 
evaluate the situation, determine which emergency procedures 
apply, find the appropriate procedures, and perform the prescribed 
actions. Failure to respond quickly and effectively could result in 
expensive — damages and potential hazards to the public. A 
procedure which attempts to streamline this short-term response 
aww y has been developed and implemented for the Loss of Fluid 

est (LOFT) facility. 


15805 (CONF-800403—4) In-pile post-DNB behavior of a nine- 
rod PWR-type fuel bundle. Gunnerson, F.S.; MacDonald, P.E. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1980. Contract EY-76-C-07- 
1570. 8p. Dep. NTIS, PC A02/MF AO1. 

rom ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

The results of an in-pile power-cooling-mismatch (PCM) test 
designed to investigate the behavior of a nine-rod, PWR-type fuel 
bundle under intermittent and sustained periods of high temperature 
film cae ens are presented. Primary emphasis is placed on 
the DNB post-DNB events including rod-to-rod interactions, 
return to nucleate boiling (RNB), and fuel rod failure. A comparison 
of the DNB behavior of the individual bundle rods with single-rod 
data obtained from previous PCM tests is also made. 


15806 (CONF-800403—7) Experiments on hydrogen for Three 
Mile Island. Wcoley, R.L.; Ruckman, J.H.; Kimball, G.L.; Ayers, 
A.L. Jr.; Liebenthal, J.L. (Billings Energy Corp., Provo, UT (USA); 
EG and G Idaho, Inc., Idaho Falis (USA)). 1980. Contract EY-76-C- 
07-1570. 1 1p. . NTIS, PC A02/MF AOl1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

Starting on April 1, 1979, Billings Energy Corporation under 
the direction of EG and G Idaho, Inc., undertook a series of tests for 
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Nuclear Regulatory Commission to provide information regarding 
(1) potential amount of hydrogen in the primary coolant water in the 
Three Mile Island 2 Reactor; (2) methods of scavenging gaseous 
hydrogen from the reactor system; and (3) the determination of the 
most efficient and also the safest means of depressurization. Al- 
though only small amounts of hydrogen were later found in the 
system, this study produced information of interest for similar acci- 
dents in which hydrogen remains in the system. No investigations of 
radiochemical effects were made; the study focused on non-radiation 
solubility and chemical effects. 


15807 (CONF-7706168—, pp 9p, Paper C5) Measurements of 
spectral emissivity of UO. up to temperatures far above the 

point. Bober, M.; Karow, H.U. (Nuclear Research Center, Karls- 
ruhe, Germany). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Fast reactor safety research requires knowledge of emissivity 
data of nuclear oxide fuel up to temperatures far above the melting 
point. A special integrating sphere reflectometer has been developed 
- using laser beam heating and monochromatic irradiation of the 
specimen with modulated laser light. This allows measurement of the 
directional-hemispherical reflectance of laser-heated UO. samples or 
other refractory oxide ceramics up to about 4000°K at the wave- 
lengths 0.633 pm, 1.15 wm, and 10.6 wm. Measuring the spectral 
reflectivity of the opaque samples between 2000°K and 4000°K 
directly yields the directional emissivity in this temperature range. In 
addition, the radiance temperature of the laser-heated specimen is 
measured at 0.633 ym with a fast photomultiplier pyrometer. Meas- 
uring results for molten UO: near the freezing point are: € ¢s(0-45°) 
= 0.81 +- 0.03 at 0.63 um and €10 6(0-30°) = 0.88 +- 0.02 at 10.6 
pm. Up to 3700 K (near the boiling point of UOz), € 63(0-45°) 
increases with temperature to 0.87 +- 0.03 while é10 6(0-30°) de- 
creases to 0.68. 


15808 (CONF-7706168—, pp 9p, Paper D8) Interactions be- 
tween molten nuclear reactor core materials and structural , 
Powers, D.A. (Sandia Labs., Albuquerque, NM). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

A qualitative, exploratory study of phenomena associated 
with the interaction between molten materials and structural con- 
crete such as might develop should a nuclear reactor undergo an 
accident involving fuel meltdown is described. This study contrasted 
the behaviors of calcareous and basaltic concretes with respect to 
their thermal decomposition chemistries, responses to applied heat 
fluxes and interactions with molten steel. The kinetics of thermally 
initiated, concrete decomposition reactions which yield gaseous 
products are described in terms of two first-order reactions associat- 
ed with dehydration and a 2/3-order reaction associated with decar- 
boxylation. Melting in concrete is found to begin in the cementitious 
phases at 1100°C. Concrete specimens eroded by melting when 
exposed to heat fluxes of 60 to 300 W/cm®. Rates of erosion were 
proportional to the heat flux d ited in the concrete and were 
independent of aggregate type. Thermal behavior of the concrete 
during erosion is described in terms of a similarity variable propor- 
tional to the square root of time. 


15809 (EGG-LOFT—5089) Best estimate prediction 
nuclear experiment L3-2. Kee, E.J.; Shinko, M.S.; Grush, W.H.; 
Condie, K.G. (EG and G Idaho, Inc., Idaho Falls (USA)). Feb 1980. 
Contract EY-76-C-07-1570. 81p. Dep. NTIS, PC AOS/MF AOl. 
Comprehensive analyses using both the RELAP4 and the 
RELAPS computer codes were performed to predict the LOFT 
transient thermal-hydraulic response for nuclear Loss-of-Coolant 
Experiment L3-2 to be performed in the Loss-of-Fluid Test (LOFT) 
facility. The LOFT experiment will simulate a small break in one of 
the cold legs of a -— four-loop pressurized water reactor and will 
be conducted with the LOFT reactor operating at 50 MW. The 
break in LOCE L3-2 is sized to cause the break flow to be approxi- 
mately equal to the high-pressure injection system flow at an inter- 
mediate pressure of approximately 7.6 MPa. 


15810 (IDO—1570-T33) Light water reactor fuel response 
RIA its. McCardell, R.K.; MacDonald, P.E.; Mar- 
tinson, Z.R.; Fukuda, S.K. (Idaho National Engineering Lab., "Idaho 

Falls ¢ (USA)). 1980. Contract EY-76-C-07-1570. oO. ‘Dep. NTIS, PC 

A03/MF AO1. 

Presented are a discussion of fuel rod thermal response during 
the RIA, a brief overview of previous test results, a discussion of the 
results of the PBF tests performed to date, conclusions that can be 
drawn from these results, and a description of the four tests remain- 
ing in the RIA testing program. 


15811 (INIS-mf—4866) Protection of nuclear power plants 
against external events. Kinet, P.; Roch, R. (Societe de Traction et 
d’Electricite, Brussels (Belgium)). 1978. 9p. (CONF-781022— 106). 
Dep. NTIS (US Sales Only), PC A02/MF A0O1. 
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From Meeting on nuclear power reactor safety; Brussels, 
a (16 Oct 1978). 

The paper describes the methodology of the safety design of 
nuclear power plants against external events with particular 
sis of the Belgian Plants. The site analysis and potential hazards 
evaluation are explained. The different designs incorporating various 
combinations of reinforced structures and dedicated systems are 
analysed. The particular lay-out and systems of the Belgian Plants 
are explained. 


15812 (INIS-mf—4960) Sodium fire and containment leakage. 
Person, L.W. eon National Lab., IL (USA)). igi Sp 
(CONF 7610021 ). Dep. NTIS (US Sales Only), PC A 


From Meeting on nuclear power reactor safety; Brussels, 
wi ert (16 Oct 1978). 

A combination of statistical response surface method and 
existing sodium fire computer modelling will provide functional 
requirements to the reactor containment designer and give the range 
of radioactivity release to the environment via containment 
for the radiation health physist. It can be generalized as a 
ceundaceen uliaheptin ties aabeondealeedananementianaen 
of radiation safety aspects of nuclear power reactors. 


15813 (INIS-mf—4962) Probabilistic 
tainment integrity analysis. Mark, R.H. (Westin; 
Corp., Pittsburgh, PA (USA)). 1978. 12p. (CO’ 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Meeting on nuclear power reactor safety: Brussels, 
Belg (16 Oct 1978). 

The design analysis for the LOCA (Loss of Coolant Acci- 
dent) mass and energy release transient and the containment peak 
pressure transient contain many conservatisms in the parameters and 
analytical models. The best estimate analysis presented show the 
large effect these conservatisms have on the design of the contain- 
ment. Furthermore, the probability analysis presented in this report 
shows that the probability of the parameters and models being the 
conservative ones used in the design analysis is extremely small. Also 
this analysis shows that the probability of exceeding containment 
design pressure is even smaller. The results of this show that a 
considerable reduction in containment volume could be made while 
still retaining a large margin for safety. 


15814 (LA-UR—79-2942) Analysis of early core damage at 
Three Mile Island. Mast, P.K.; Wehner, T.R.; Ireland, J.R. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 1lp. (CONF- 800403—10). ). Dep. NTIS, PC A02/MF AO1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 =A ee 

Los Alamos Scientific Laboratory reactor safety groups have 

rformed a detailed mechanistic analysis of a best-estimate 

ite 4 uence of events for the March 28, 1979, accident at the 
Mile Island - Unit 2 (TMI-2) nuclear reactor. One aspect of that 
study is analyzed: the core response to the calculated thermal 
hydraulic tremient, including an estimate of likely core damage, for 
the first 3.5 h of the cai t, the time including the first core 
uncovering. 


15815 (LA-UR—79-2945) Improved gap conductance model for 
the TRAC code. Hatch, S.W.; Mandell, DA . (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 14p. (CONF- 
800403—5). . NTIS, PC A02/MF AO1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

The purpose of the present work, as indicated earlier, is to 
improve the present constant fuel clad spacing in TRAC-P1A with- 
out significantly increasing the computer costs. It is realized that the 
simple model proposed may not be accurate for some cases, 
but for the initial calculations made the DELTAR model improves 
the predictions over the constant Ar results of TRAC-P1A and the 
additional computing costs are negligible. 


15816 (LA-UR—79-2946) Evaluation of the Three Mile Island 
accident in the context of WASH-1400. Burns, R.D. III. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 6p. 
(CONF-800403—3). Dep. NTIS, PC A02/MF AOl1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

The accident at unit 2 of the Three Mile Island nuclear station 
(TMI-2) on March 28, 1979, occurred after approximately 400 
reactor years (RY) of commercial nuclear reactor operation in the 
US. The purpose of work summarized here was to evaluate the 
probability statements in the WASH-1400 reactor safety study (RSS) 
in view of the TMI-2 event and to estimate the likely public impact 
of TMI-2. The RSS probability estimate for such a release was found 
to be consistent with the fact that the TMI-2 accident occurred. The 
expected health effects are consistent with those for a low-level 
category of radioactivity release as described in the RSS and they 
are immeasurably small. However, the public perception of the 


treatment of a PWR con- 
Electric 
-781022—107). 





1720 ENERGY RESEARCH ABSTRACTS 


health effects of the release is likely to be much more severe than the 
estimated health effects. 


15817 (LA-UR—79-2947) Statistical evaluation of licensee event 
reports. Burns, R.D. III. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 4p. (CONF-800403—9). Dep. 
NTIS, PC A02/MF AOl1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

Approximately 8700 licensee event reports (LERs) were sub- 
mitted by the licensees of US commercial nuclear power plants from 
1976 through 1978. For several reasons, the number of LERs varies 
from unit to unit. These variations are important because they are 
often viewed by government agencies and the public as indications 
of relative safety. While such variations may be indicative of actual 
differences in safety among nuclear power units, there may be other 
explanations. It is therefore important to understand all possible 
explanations and their contributions to variations in the number of 
LERs from unit to unit. 


15818 (LA-UR—79-2948) Preliminary review of beyond DBA 
PWR accident sequences. Burns, R.D. III; Scott, J.H. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 4p. 
(CONF-800403—6). Dep. NTIS, PC A02/MF AO1. 

From ANS thermal reactor safety meeting; Knoxville, TN, 
USA (8 Apr 1980). 

Recent work to identify the most likely beyond design-basis- 
accident (DBA) sequences which could occur in US commercial 
pressurized water reactors (PWRs) is summarized. These are defined 
here as postulated sequences in which all events have been observed 
separately in US reactors. Further, they involve an initiating failure 
and one or two additional equipment failures or human errors. These 
sequences are deemed more likely than others in which all failure 
events have not been observed or which involve more failure events. 
The postulated accident sequences are taken from the larger set 
contained in the reactor safety study (WASH-1400). Reactor operat- 
ing experience is from government reports summarizing licensee 
event reports (LERs). 


15819 (NUREG/CR—0722) Fission product release from highly 
irradiated LWR fuel. Lorenz, R.A.; Collins, J.L.; Malinauskas, A.P.; 
Kirkland, O.L.; Towns, R.L. (Oak Ridge National Lab., TN (USA)). 
Feb 1980. Contract W-7405-ENG-26. 165p. (ORNL/NUREG/ 
TM—287). Dep. NTIS, PC A08/MF AOI. 

A series of experiments was conducted with highly irradiated 
light-water reactor fuel rod segments to investigate fission products 
released in steam in the temperature range 500 to 1200°C. (Two 
additional release tests were conducted in dry air.) The primary 
objectives were to quantify and characterize fission product release 
under conditions ong for a spent-fuel transportation accident 
and for a successfully terminated loss-of-coolant accident (LOCA). 
In simulated, ouabalie’ LOCA-type tests, release at the time of 
rupture proved to be more significant than the diffusional release 
that followed. Comparison of the release data for the dry-air tests 
with the release data of similarly conducted tests in steam indicated 
significant increases in the releases of iodine, ruthenium, and cesium 
in air. Various parameters that affect fission product release are 
discussed, and experimental observations and analysis of the chemi- 
cal behavior of releasable fission products in inert, steam, and dry-air 
atmospheres are examined. 


15820 (NUREG/CR—1036) Advanced Reactor Safety Research 
Division quarterly progress report, April 1-June 30, 1979. Agrawal, 
A.K.; Cerbone, R.J.; Jones, O.C. Jr.; Schweitzer, D.G. (Brookhaven 
National Lab., Upton, NY (USA)). Sep 1979. Contract EY-76-C-02- 
0016. 98p. Dep. NTIS, PC A05/MF AO1. 

Information is presented concerning HTGR fission product 
release and transport; properties of HTGR materials; LMFBR acci- 
dent analysis; and SSC code development. 


15821 (NUREG/CR—1136) High-temperature gas-cooled reac- 
tor safety studies for the Division of Reactor Safety Research. Quar- 
terly progress report, July 1-September 30, 1979. Ball, S.J.; Cleve- 
land, J.C.; Conklin, J.C. (Oak Ridge National Lab., TN (USA)). Jan 
1980. Contract W-7405-ENG-26. 17p. (ORNL/NUREG/TM— —366). 
Dep. NTIS, PC A02/MF AO1. 

Further development work was done on the ORTAP and 
BLAST codes. A new improved model of the Fort St. Vrain (FSV) 
reactor turbine-generator plant (ORTURB) was developed for use 
both as a stand-alone code and as a part of the ORTAP system code. 
Additional work was done on FSV licensing questions. The interm- 
diate heat transfer experiment for investigating FSV upper-plenum 
reverse-flow plumes was assembled and checked, and an on-line 
computer was set up to acquire and analyze the data. 


15822 ay: A Advanced two-phase flow instru- 
mentation program. Quarterly progress report, July-September 1979. 
Turnage, K.G.; Davis, C.E. (Oak Ridge National Lab., TN (USA)). 


ERA VOL. 5, NO. 10 


Mar 1980. Contract W-7405-ENG-26. 27p. (ORNL/NUREG/TM— 
372). Dep. NTIS, PC A03/MF AO1. 

A series of two-phase steam-water tests performed in vertical 
upflow with conductivity probes obtained from Canadian General 
Electric and Atomic Energy of Canada, Ltd., is described. Velocity 
and void fraction information derived from these conductivity 
probes is presented and compared with velocities and void fractions 
obtained se spool piece instrumentation. Velocity measurements 
performed in two-phase air-water vertical upflow v4 cross correla- 
tion of signals pay two drag flowmeters are descri 


15823 (NUREG/CR—1230) Local drag laws in dispersed tw 

flow. Ishii, M.; Chawla, T.C. (Argonne National Lab., IL 
(USA)). Dec 1979. Contract W-31-109-ENG-38. 45p. (ANL—79- 
105). Dep. NTIS, PC A03/MF AO1. 

The ability to predict the interfacial drag between phases is of 
considerable importance for analyzing a dispersed two-phase system 
undertransient conditions. The present report develops constitutive 
relations for the drag force for bubbly, droplet, and particulate flows 
by a unified method. Simple drag-similarity criteria and a mixture- 
viscosity model are introduced in the analysis. The present drag 
correlations cover all concentration ranges and wide Reynolds- 
number ranges, from the Stokes regime up to the Newton's regime 
or the churn-turbulent-flow regime. 


15824 (NUREG/CR—1285) Computational results for a 7-pin 
hexagonal fuel assembly during a flow rundown transient using the 
COMMIX-1A computer code. Domanus, H.M.; Chen, M.J.; Sha, 
W.T. (Argonne National Lab., IL (USA)). Jan 1980. Contract W-31- 
109-ENG-38. 52p. (ANL-CT—80-10). Dep. NTIS, PC A04/MF 
A0l. 


The numerical simulation of a 7-pin LMFBR fuel assembly 
undergoing flow rundown transients has been carried out using the 
COMMIX-1A computer code. This code performs three-dimension- 
al, transient, single-phase thermal-hydraulic simulations. Transient 
results have been obtained for two different operating conditions. 
The computed transient temperatures compare favorably with the 
experimental measurements. 


15825 (NUREG/CR—1337) Light-water-reactor safety research 
program. Quarterly progress report, July-September 1979. (Argonne 
National Lab., IL (USA)). Feb 1979. Contract W-31-109-ENG-38. 
34p. (ANL—79- 108). Dep. NTIS, PC A03/MF AOI1. 

This progress report summarizes the Argonne National Labo- 
ratory work performed during July, August, and September 1979 on 
water-reactor-safety problems. The research and development areas 
covered are (1) Loss-of-Coolant Accident Research: Heat Transfer 
and Fluid Dynamics and (2) Transient Fuel Response and Fission- 
product Release Program. 


15826 (ORNL—5308, pp 250-253) Clinch River Breeder Reactor 
Plant safety design and electromagnetic pulse. Barnes, P.R. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

The design of the Clinch River Breeder Reactor Plant is 
being examined to determine the probable effects of an intense 
electromagnetic pulse (EMP) environment. It has been found that 
the relatively high level of noise and electrical transient protection 
specified in the design will provide a high level of inherent hardness 
against an intense EMP environment. Thus, EMP is not considered a 
serious threat to the safety of the plant. However, as a precautionary 
measure, additional transient suppressors for some important battery 
power systems are recommended. 


be yf (PNL—3300(Pt.5), pp 67) DOE decommissioning criteria. 
1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The primary objective of this project is to prepare a Guide 
for use by the Department of Energy (DOE) and its contractors in 
conducting decommissioning operations. This Guide will provide a 
uniform basis for assessing hazard inventories, developing cost/ 
benefit ratios and risk analyses, decision making, monitoring for 
compliance, and certifying of decommissioning activities. 


15828 (PNL—3300(Pt.5), pp 73-76) Health Physics Lead Labo- 
ratory. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The following projects involving health physics support and 
assistance to DOE are reviewed: (1) Analysis of the impact on 
Department of Energy facilities and programs resulting from a 
reduction in the dose equivalent (DE) limits; (2) Evaluation of the 
impact of ICRP-26 recommendations; (3) Assessment, analysis, and 
recommendations for personnel neutron dosimetry; and (4) Charac- 
terization of DOE facility y emergency preparedness. (ACR) 
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15829 (UCID—18149) gewed Safety Margins Research Pro- 
a load combination project, Task 3. Load combination 
Interim report 1. Chou, C.K.; Mensing, R.W.; Smith, 
an ue K.; Collins, J.D.; Cornell, C.A.; Kennedy, R.P.; Ravin- 
(California Univ., Livermore (USA). Lawrence Liver- 
rok Lab.). 31 Jan 1980. Contract W-7405-ENG-48. 89p. Dep. 
NTIS, PC A0S/MF AO1. 

This is the first interim report giving the results to date on the 
development of a load combination methodology. After a brief 
background, the objectives and scope of the load combination meth- 
odology task are listed. This is followed by user oriented require- 
ments on the methodology. The pro methodology is then 
introduced and simply demonstrated. Examples of similar applica- 
tions of the reliability based methodology are presented and accom- 
orp by a listing of some of the unique considerations in applying 

rk os of eee: A to nuclear design. A fairly detailed exposi- 

a component reliability and design code optimization scheme 

is is given along with a brief discussion of system and plant reliability 
considerations. 


15830 (VTT-YDI—33) TOaeA.. a transient analysis code for 
water reactors. Supplementary part 1. Raiko, R.; Rajamaeki, M. 
(Valtion Teknillinen Tutkimuskeskus, Otaniemi (Finland). Ydinvoi- 
matekniikan Lab.). Apr 1978. 54p. Dep. NTIS (US Sales Only), PC 
A04/MF AO1. 

TRAWA is a transient analysis code for water reactors. This 
report includes modifications, extensions and supplements which 
have been made into TRAWA after the publication of the first 
report. The most important subjects are film boiling heat transfer 
model, mathematical treatment of source terms in hydraulic conser- 
vation equations, and new input/output capabilities. The directions 
for the user facilitate the choice and the checking of input values and 
aid in the application of the program to various situations. 


15831 Revised ANS standard for decay heat from fission prod- 
ucts. Schrock, V.E. (Univ. of California, Berkeley). Nucl. Technol.; 
46: No. 2, 323-331(Dec 1979). 
Heating from the decay of radioactive nuclides in shutdown 
reactors plays an important role in the safety evaluation of nuclear 
wer plants. Although there are many other important uses for this 
information, the need for more accurate data for the analysis of 
hypothetical reactor accident scenarios has been the main impetus 
for recent research activity that has led to a major revision of the 
Draft American Nuclear Society 5.1 Standard, Decay Energy Re- 
lease Rates Following Shutdown of Uranium Fueled Reactors (pub- 
lished in 1971). The 1978 revised standard, titled Decay Heat Power 
in Light Water Reactors, is based on new experiments and summa- 
tion calculations. Very accurate determination of the decay heat is 
now possible for light water reactors, especially within the first 10‘ s 
after shutdown, where the influence of neutron capture in fission 
products may be treated as a small correction to the idealized zero 
capture case. The new standard accounts for differences among fuel 
nuclides. It covers cooling times to 10°s, but provides only an up 
bound on the capture correction in the interval from 10* to 10° s 


15832 Attenuation of airborne debris from liquid-metal fast 
breeder reactor accidents. Morewitz, H.A. (Rockwell International, 
Canoga Park, CA); Johnson, R.P.; Nelson, C.T.; Vaughan, E.U.; 
Guderjahn, C.A.; Hilliard, R.K.; McCormack, J.D; Postma, A.K. 
Nucl. Technol.; 46: No. 2, 332-339(Dec 1979). 

Experimental and theoretical studies have been Le prone a to 
characterize the behavior of airborne particulates (aerosols) ex 
to be produced by hypothetical core disruptive accidents (HEDAS) DAs) 
in liquid-metal fast breeder reactors (LMFBRs). These aerosol stud- 
ies include work on aerosol transport in a 20-m-high, 850-m* closed 
vessel at moderate concentration; aerosol transport in a small vessel 
under conditions of high concentration (~ 1 kg/m*), high turbu- 
lence, and high temperature (~ 2000°C); and aerosol transport 
through various leak paths. These studies have shown that little, if 
any, airborne debris from LMFBR HCDAs would reach the atmos- 
phere exterior to an intact reactor containment building. 


15833 Steam-water mixing in nuclear reactor safety loss-of-cool- 
ant experiments. Naff, S.A. (EG and G Idaho, Inc., Idaho Falls); 
esa) W.F. Nucl. Technol.; 46: No. 2, 340-343(Dec 1979). 

me geen models used to predict the response of reactors to 
hypothetical accidents necessarily incorporate approximating as- 
sumptions. When attempting to verify the models by comparing 
predicted and measured responses in test facilities, there must be 
confirmation that these assumptions are realistic. Recent experiments 
in US facilities capable of repeatedly duplicating the transient behav- 
ior of a pressurized water reactor undergoing a pipe rupture show 
that the assumption of complete water-steam mixing during the 
transient results in the predicted decompression being faster than 
that observed. A noninstantaneous condensation model is described 
that will be incorporated into later versions of the RELAP4 code, 
allowing more realistic preditions of otgee Bong rate during the 
= core coolant injection phases of a loss-of-coolant acci- 

t. 
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15834 In-reactor experiments on the cooling of fast reactor 
debris. Rivard, J.B. (Sandia Labs., Albuquerque, NM). Nucl. Tech- 
nr riewoke tind Hecoe-hosted etlising 
irst-of-a experiments ing uranium 

opts clee o tedl ee Toes ee ee 
nature of the passive heat transfer between fast reactor fuel debris 
and overlying coolant. The experiments were to simulate 
the situation following a core disruptive accident in which molten 
prc weree eck ee wag he gmat to. gy Fhe ol ad 
drcee Rested perteits within the reactor vessel. In two of the 
experiments, Id dryout of the fuel particulate was uced. 
During several runs, dryout was maintained for long (~ 1h) 
with only modest temperature increases, demonstrating that while 
bed dryout may be a necessary condition for remelting of the fuel, it 
is not always a sufficient condition. 


of 
pool Sutherland, H.J. (Sandia Labs., Albuquer- 
que, NM). Nucl. Technol.; 46: No. 2, ee 1979). 
In conjunction with the small-scale, melt/concrete interaction 


deduced by the technique include a nonwetted melt/ 
concrete interface. 


- ep Sa PC A03/MF AOI. 
temperature measurements for fuel rod clad- 
ding in the fst REBEKA bundle are evaluated in relation to heat 
transfer and 


Thermohydraulic lysis and mathematical comparison with similar 
a yields information about the Petes a lye simulation 
quality. 


(INEL-tr—47) Preliminary report: 


.). 
bauelemente). 1979. Translation of IRB—307/79, July 1979. 7p. Dep. 
NTIS, PC A02/MF A0O1 
A REBEKA thermocouple test is —— for clarification 


of the issue regarding the boundary conditions under which the 
Zircaloy cladding temperature is affected by the attachment of a 
spot-welded sheathed thermocouple. The test procedure and the 
parameters to be varied are explained. 


15838 (INEL-tr—48) Preliminary report: expandable simulation 
fuel rod SIM II, heated y indirect means. COSIMA 
blowdown test facility. Vollmer, T.; K. (Kernforsch ungszen- 
trum Karlsruhe G.m.b.H. (Germany, FR). 1979. Translation of 
Preliminary report No. 06-01-07P04A, March 1979. 35p. Dep. NTIS, 
PC A03/MF AOl. 

The electrically and indirectly See Sal's hay tenn 

II is a fuel iinet capable of swelling with a ao Sees 
capacity of 730 W/cm over an active rod length of 500 mm 
the rod so described it is possible to test the cladding behavior of 

origina! PWR cladding in the blowdown phase of a loss-of-coolant 
accident. The simulator was developed specially for the COSIMA 
blowdown test facility. A graphite rod 6 x 500 mm, which was 
coated with tantalum carbide, was used as the heat conductor. AbOs 
aud SAG), on Be OSS 8 Oe Sane Sts Oe Sea ee Se 
temperature of the heat conductor can reach 2 
used. 


15839 Ci Seay ae short 
preliminary test conducted in COSIMA ce the effect ef externally 
mounted thermocouples on cladding temperature during 
down transients. Class, G.; Nain, K.; Be gy OA ; Vollmer, T. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). 
1979. Translation of R No. 06-01-07P03A, August 1979. 12p. 
Dep. NTIS, PC A AOl. 

This report provides an initial survey and provisional conclu- 
sions regarding the effect of thermocouple wires externally attached 
to the cladding of fuel rod simulators on temperature 
behavior during blowdown transients. The effect of repeated use of 
the same simulator on cladding temperature behavior was also 
investigated. The blowdown transients took place under PWR start- 
ing conditions; there was no internal excess pressure of the rods. 
Particularly in the case of test repetitions with the same fuel 
clnaleneds Coben penpentiee axe wy mended rable 
rods), a very marked influence of the on the i 
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cladding temperatures is apparent. This test series apie pee 
nary tests for a planned test series involving original LOFT instru- 
mented SIM II simulators in COSIMA. 


15840 Simplification of quality assurance programmes to suit 
developing countries. French, F.J. (Central Electricity Generating 
Board, London (UK)). pp 347-354 of Problems associafed with the 
export of nuclear wal plants. Vienna; International Atomic 
Energy Agency (1978). 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

Whilst the need to produce and maintain documentation 
covering the supply and operation of Nuclear Steam Supply Systems 
is appreciated, it is felt that there is now a tendency to regard such 
documentation as more important than the plant itself. This tendency 
must be corrected if the safety and reliability of nuclear plants is to 
be maintained. The following paper proposes actions which will 
bring documentation into its proper perspective and make it more 
easily understood internationally. In addition, it is proposed that a 
common international Quality Assurance Programme Standard 
should be adopted by countries importing and exporting NSSS in 
order to make the requirements more understandable to all con- 
cerned. The proposals cover Quality Assurance Systems Specifica- 
tions and the training of quality engineers and evaluators, and discuss 
Quality Assurance Programmes and Quality Plans. Specifically, the 
paper suggests the actions which could be undertaken now and 
proposes the bodies which should be responsible for such actions. 


15841 NRC advice and assistance to nuclear power regulatory 
programmes of developing countries. Kennedy, R.T.; Shea, J.R.; 
Lafleur, J.D.; Hauber, R.D. (Nuclear Regulatory Commission, 
Washington, DC (USA)). pp 97-104 of Problems associated with the 
export of nuclear power plants. Vienna; International Atomic 
Energy Agency (1978). 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

The United States Nuclear Regulatory Commission has the 
responsibility for the regulation of US commercial nuclear energy 
activities to protect the health and safety of the US public. NRC also 
licenses exports of nuclear materials and facilities. In co-ordination 
with other US government agencies and IAEA programmes, NRC 
has strived to provide, to countries initiating nuclear power pro- 
grammes, technical advice and assistance in their nuclear safety 
activities, while encouraging the development of an indigenous 
regulatory capability. This support is to be provided to countries 
requesting it, and especially those countries building or operating 
US-supplied + ater reactors, where NRC expertise is particular- 
ly applicable. This advice and assistance has several basic elements 
which include: (a) Meetings for NRC to learn the safety assistance 

uirements of importing countries, to advise on the types of 
assistance NRC might be able to _ and to assist countries in 
requesting assistance from the IAEA; (b) NRC support of recruit- 
ment of IAEA reactor safety advisors and other short-term and 
long-term experts from within and outside the NRC staff to serve in 
the developing countries; (c) Training assignments for specialists 
from other countries within the NRC staff, and other NRC support 
of safety manpower training; (d) Assistance to developing countries 
in obtaining notice and explanations of NRC safety decisions, includ- 
ing advice on previous NRC studies of problems which the develop- 
ing countries encounter; and (e) NRC staff support of and participa- 
tion in IAEA safety advisory missions. 


15842 Assistance in matters of safety to countries importing 
nuclear power stations. Monteil, M. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France)). pp 85-96 of Problems 
associated with the export of nuclear power plants. Vienna; Interna- 
tional Atomic Energy Agency (1978). (In French) 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

The new countries that are turning to nuclear energy either to 
initiate or speed up their economic development cannot disregard 
the safety of the facilities they order from abroad. Likewise, the 
exporting countries cannot ignore this factor since it is the transfer of 
plants subject to authorization and control within their territories 
that is involved. From this double consideration two co: uences 
emerge: the importing countries must set up, at least to a minimum 
extent, an organization responsible for the safety of nuclear facilities; 
the exporting countries, through the intermediary of their safety 
authorities and technical bodies, must render this organization assist- 
ance, which may take various forms. Collaboration in safety matters 
between the relevant organizations of the two countries can be 
direct. It can also be indirect if the role of independent expert- 
verifier is played by the safety organization of the supplier country 
with respect to its contractor-compatriot. In all instances co-oper- 
ation between organizations at different stages of development 
cannot but benefit the parties concerned and strengthen the bonds of 
the international community in the interests of the rational develop- 
ment of nuclear energy. 
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15843 (INEL-tr—49) Preliminary report: optical temperature 
measurement on the cladding of the simulation fuel rod SIM. Blow- 
down test facility COSIMA. Vollmer, T.; Hain, K. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.)). 1978. Translation of 
Report No. 06-01-07P02B, July 1978. 30p. Dep. NTIS, PC A03/MF 


AOl. 
In the blowdown loop COSIMA the cladding behavior of a 
PWR fuel rod during the blowdown phase of a loss-of-coolant- 
accident (LOCA) is being investigated out of pile using simulator 
experiments. The blowdown phase is understood to be the first phase 
of a LOCA, i.e., the time period from the appearance of the leak to 
the beginning of the refill phase. This time span is about 20 seconds. 
An euiale heated simulator SIM is used as the fuel rod for this 
investigation. In accordance with the overall goal, the SIM rod is 
rovided with the original cladding of a pressurized water reactor 
uel rod. The rod diameter is 10.75 mm, the cladding material is 
Zircaloy 4. 


ENERGY STORAGE 


COMPRESSED GAS 


REFER ALSO TO CITATION(S) 14726 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 15313, 15699 


(ANL/EES-TM—77) Underground Pumped Hydroelec- 
tric Storage (UPHS). Program report, April 1-September 30, 1979. 
ANL Activity No. 49964. Blomquist, C.A.; Frigo, A.A.; Tam, S.W.; 
Clinch, J.M. (Argonne National Lab., IL (USA)). Oct 1979. Con- 
tract W-31-109-ENG-38. 46p. Dep. NTIS, PC A03/MF AO1. 

The Argonne National Laboratory Underground Pumped 
Hydroelectric one activities for the second half of FY 1979 are 
described. Activities include program management and support, 
subcontract work, and systems studies. Information is given on the 
ered design, hydraulic performance, and cost of high-head, 

50-MW capacity, single- and two-stage reversible, Francis-type 


- turbines. Similar information is also presented on 350- and 500- 
capacity, multistage, unregulated, reversible, pump turbines. An 
assessment of the application potential of controlled-flow rate pumps 
and pump turbines is included. The eftects of the charge/discharge 
ratio of a pumped stoage plant is also discussed. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 15201, 15466, 16113 


15845 Stationary flywheel energy accumulators for industrial ap- 
plications. Gilhaus, A. (Machinenfabrik Augsburg-Nuernberg AG, 
Munich, Germany). pp 577-596 of Meeting on industrial processes: 
energy conservation R and D. Ehringer, H.; Hoyaux, G. (eds.). 
Washington, DC; European Community Information Service (1979). 
(In German) 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The aim of this study was to find industrial applications for 
stationary flywheel accumulators and to determine the economic 
value for the individual industrial consumer. Furthermore, the ef- 
fects on the public power supply grid should be evaluated. Up to 
now stationary flywheel energy accumulators have only been used 
in a small range, for instance for electric welding equipment, emer- 
gency power supply units, and special research devices for nuclear 
physical experiments. The reason for thinking of a wider range of 
application of flywheel energy storage was the ase that these could 
be used economically for lowering the demanded maximum output 
of power supply grid. The possible savings in energy-costs by 
reducing the maximum power output of the grid proved to be too 
small for paying back the investment costs of a flywheel energy 
storage unit. In this case an advantageous application can only 
expected when other benefits are combined with the reduction of 
energy costs. For example, a gain in reliability, performance, or 
reduced investments for other necessary devices. (For example the 
requirement of connection to a grid of at pone stage may be 
unnecessary). Therefore, every single envisioned application needs a 
special evaluation. An additional, perhaps more attractive possibility 
for energy storage by flywheels is given in those cases where 
otherwise lost energy can be used effectively, such as the successful 
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brake energy storage in vehicles. Also the combination of a flywheel 
energy accumulator with a wind-power-plant seems to be promising. 


THERMAL 
REFER ALSO TO CITATION(S) 15463, 15464, 15465 


15846 (AD-A—068816) Thermal energy storage demonstration 
unit for Vuilleumier cryogenic cooler (Hi-Cap unit number 2). Adden- 
dum. Final report, 1 February-31 July 1978. Richter, R. (Xerox 
Electro-Optical Systems, Pasadena, CA (USA)). Dec 1978. Contract 
F33615-75-C-2045. 4 46p. NTIS, PC A03/MF AOI. 

A second thermal energy unit for the High Capacity (Hi-Cap) 
Vuilleumier Cryogenic Cooler was built and tested. Incorporated 
into this unit were several design improvements consisting of the 
addition of a conduction heat transfer barrier between the radiation 
heat shield insulation and the mounting flange, modification of the 
O-ring seal of the insulation container, moving the hot cylinder- 
mounting flange interface, and changing the instrumentation. All 
design changes proved to be beneficial. The thermal losses that can 
be attributed to heat transfer through the insulation were lowered by 
about 8W from those of the first Hi-Cap TES unit. The inclusion of 
the terminal ring into the flange and separating the flange from the 
hot cylinder resulted in a substantial cost saving in material and 
machining of the components. The three, 1/16-inch diameter Inconel 
sheathed K calibration thermocouples performed consistently during 
the entire test period. The prime concern has been the discharge 
characteristic of the TES unit. Test data evaluation has indicated 
that the charging characteristic of the TES unit should be further 
investigated to obtain n information which will be required 
for the integration of the TES unit with the cryogenic cooler. 


15847 (DOE/CS/32939—8) Effect of latent heat on frost pene- 
tration in moist soil. Hopper, F.C.; McClenahan, J.D. (Toronto 
Univ., Ontario (Canada). t. of Mechanical Engineering). May 
1979. Contract EY-76-C-02-2939. 3p. (CONF-7905137—1). Dep. 
NTIS, PC A02/MF AO1. 

From 7. Canadian congress of applied mechanics; Sher- 
brooke, Quebec, Canada (27 May 1979). 

Substantial differences have been found between measured 
and computed heat losses from a large in-ground thermal storage 
tank used for annual cycle heat storage. One suspected source of 
error in the computation was the neglect of the latent heat effects in 
the moist soil and efforts have been made to examine these. One of 
these effects, that was due to freezing and thawing of the soil 
moisture is discussed, and the results of some simulations of the 
effect in a numerical model are presented. 


15848 (NP—24328) Thermal characteristics of magnesia rocks 
for low-tariff storage heaters and their effects on the geometry of the 
storage material. Eschner, A. (Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany, F.R.). Fakultaet fuer Bergbau, Huet- 
tenwesen und Maschinenwesen). 14 Jun 1978. 138p. (In German). 
Dep. NTIS (US Sales Only), PC A07/MF AOI. 


esia rocks are well suited for electrical storage heating 
systems due to their high thermal conductivity. The paper investi- 
gates the physical properties of these rocks: specific heat, thermal 
conductivity as a function of temperature, effects of porosity and of 
the sintering process. The functioning of a storage heater is de- 
scribed by a simple plate model. The theoretical values are checked 
experimentally, and good agreement is found. The degree of utiliza- 
tion was investigated for test objects with different geometries. 


15849 (PB—295936) Storage of heat. A survey of efforts and 

ities. Wettermark, G.; Carlsson, B.; Stymne, H. (Swedish 
Council for Building Research, Stockholm). 1979. 162p. NTIS, PC 
A08/MF AOl1. 

This presentation describes various methods for storing heat 
and is an attempt to yield a survey of the state of the art in the field. 
Topic areas discussed include the following: The role of heat storage 
in different energy systems; Heat storage with passive and active 
solar heat systems; Sensible heat; Latent heat - phase change; Ther- 
mochemical reactions; The American program for storage of heat. 


BATTERIES 
REFER ALSO TO CITATION(S) 16113 


15850 (INKA-Conf—79-413-001) Conventional lead batteries for 

use. Kiehne, H.A. (Varta Batterie A.G., Kelkheim (Ger- 
many, F.R.). Forschungs- und Entwicklungszentrum). 1979. . 3 
— Dep. NTIS (US Sales Only), PC A03. 
AOl. 
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From Technical symposium on emergency power supply; 
Muenchen, F.R. Beery (29 Mar 1979). 

The history, the state of the art, the fields of application, and 
the demands made on lead batteries are reviewed. Possible develop- 
ment steps are mentioned, and the basic characteristics of the various 
types are explained. Apart from the technical data, mention is made 
of ae oe it role of the stationary lead battery. Future uses are 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 15207 


15851 (SAN—1262-1) Lithium-water-air battery automotive pro- 
October 28, 1976-September 28, 1977. Bauman, 


pulsion. Final 
H.F.; Adams, G.B. (Lockheed Palo Alto Research Labs., CA 


(USA)). Oct 1977. Contract EY-76-C-03-1262. 60p. Dep. NTIS, PC 
A04/MF AO1. 


Cell and battery tests were made to evaluate the technology 
involved in the S CO of a Li-H2O-air battery. Power densities of 
44 mW/cm? (2.2 V, 200 mA/cm?) were obtained in cells with 
cathodes catalyzed with platinum black. A power density of 360 
mW/cm? (2.0 V, 180 mA/cm?) was achieved in cells with cathodes 
containing 2 mg/cm? of platinum on carbon. Lithium utilization 
efficiencies in excess of 80 percent were realized when electrolyte 
composition was controlled. Parameters affecting cell operation 
include electrolyte flow rate, air flow rate, pressure differential 
across the cathode, concentration of LiOH in the electrolyte. and 
(outside of certain limits) electrode contact pressure. A paper study 
was made of two-step methods of lithium reprocessing. A prelimi- 

cost estimate of 65 cents per pound was made for reprocessed 
lithium produced from a 50,000 tons per year plant by using low- 
temperature electrolytic cells. Although problems were encountered 
in operation of multicell batteries related to the balancing of 
electrolyte flow and the pressure differential across the cathodes in 
individual cells, these do not appear insurmountable. The concept of 
using Li-H2O-air battery for automotive propulsion appears viable, 
and additional effort should emphasize the design and operation of a 
larger size battery with automatic control of electrolyte dilution and 
power optimization. A more detailed examination of lithium repro- 
cessing should be made for establishing the overall economics of 
using the system for automotive propulsion. 30 figures, 6 tables. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 15855, 15857 


15852 (AD-A—068990) Improvements in the lead-acid battery 
for load leveling applications. FY78 summary report. Interim report. 
Simon, A.C.; Caulder, S.M.; Wales, C.P.; Jones, R.L. (Naval Re- 
search Lab., Washington, DC (USA)). 2 May 1979. 27p. NTIS, PC 
A03/MF AO1. 

This report describes research conducted in FY78 under a 
DoE program to improve the lead-acid battery system for load 
leveling at electricity-generating plants. The study has identified 
changes in the plate active material that occur during cycling (or 
service operation), viz, a progressive buildup of an electrochemically 
inactive species and the physical transformation of the active 
material to a structurally unfavorable coralloid form, which, if 
eliminated, could improve batttery performance. 


15853 (LBL—10197) Mathematical modeling of the lithium-alu- 
minum, iron sulfide battery. Pollard, R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Dec 1979. Contract W-7405- 
ENG-48. 167p. Dep. NTIS, PC A08/MF AO1. 

Thesi 


esis. 

The LiAl/LiCI,KCI/FeS high-temperature battery is a candi- 

date for off-peak energy storage and for electric vehicle propulsion. 
A mathematical model is presented which is able to predict the 
operational characteristics of the cell and obtain pertinent informa- 
tion for its design and optimization. Material balances and flux 
equations, based on the macroscopic theory of porous electrodes, are 
derived for the binary molten salt electrolyte. These equations, 
together with Ohm’s law and relationships for electrode kinetics, are 
used to describe the time-dependent and position-dependent behav- 
ior of the system. The model considers a whole prismatic cell, which 
consists of negative electrode, separator, electrolyte reservoir, and 
positive electrode. Physical phenomena described are ohmic poten- 
tial drop and diffusion potential in the electrolyte, changes in poros- 
ity and electrolyte composition due to electrochemical reactions, 
local reaction rates, and diffusion, convection, and migration of 
electrolyte. In addition, the analysis includes finite matrix conductiv- 
ities, variable physical properties, and the possibility of specific 
simultaneous reactions in the positive electrode. The theoretical 
results show many of the trends in behavior observed experimental- 
ly. The effects of state of charge, initial electrolyte composition, cell 
temperature, and current density are presented, and factors that can 
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limit cell performance are identified. The influence of a period of 
relaxation between the end of discharge and the subsequent charge is 
also investigated. Furthermore, a separate, analytic treatment of 
porous electrodes is developed in order to clarify the nature of the 
highly nonuniform initial reaction distributions that are obtained 
with high exchange current densities. 29 figures, 6 tables. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 15853, 16189, 16197, 16224 


15854 (AD-A—067514) Theoretical and experimental analysis of 
alkaline zinc batteries. Final report 15 April 1976-30 September 1978. 
Bennion, D.N.; Newman, J.; Sunu, W.G.; Ghosh, S.; Eliash, B.M. 
(California Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, 
and Thermal Engineering). Jan 1979. Contract F44620-76-C-0098. 
186p. NTIS, PC A09/MF AOl1. 

The processes that control the useful life time and perform- 
ance rates in non-flowing zinc electrodes for electrical storage 
batteries have been investigated. In particular, the chemical reaction 
rates, concentration, and electrical potential distributions have been 
predicted theoretically and measured experimentally as functions of 
position in the electrode and time for both charge, discharge, and 
multiple cycles. Changes in crystal structure and solid distributions 
have also been measured and examined theoretically. Similar rates 
and distributions have been measured and correlated for RAI P2291 
ion exchange membrane separators used in zinc secondary batteries 
such as the nickel-zinc battery (An/KOH, H2O/NiOOH). Distribu- 
tions in flow through electrodes were also observed experimentally 
and calculated theoretically, by using the copper deposition reaction 
for experimental convenience. Work was begun on the theoretical 
description of the nickel oxide electrode. Experimental work is being 
planned to validate and revise our understanding of how the nickel 
electrode operates. Work is continuing on measurement of concen- 
tration profiles in zinc electrodes. 


15855 (AD-A—068751) Non-aqueous electrode research. Interim 
technical report, 25 October 1977-31 September 1978. Froning, M.H.; 
Moddeman, W.E.; Wittberg, T.N.; David, D.J. (Dayton Univ., OH 
(USA). Research Inst.). Feb 1979. Contract F33615-77-C-3156. 61p. 
NTIS, PC A04/MF AOl1. 

This report describes work carried out in the first 12 months 
of a 33 month contract to characterize the passive films formed on 
anodes commonly used in non-aqueous battery cells, and to identify 
on enene products formed at the carbon cathode commonly used 
in these cells. 


15856 (UCID—18561) Evaluation of air cathodes for potential 
use in development of aluminum-air cells. Pyper, J.W.; Kelly, B.E.; 
Cooper, J.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Dec 1979. Contract W-7405-ENG-48. 38p. Dep. NTIS, 
PC A03/MF AOl. 

Four air cathodes representing the products of three manufac- 
turers were tested under conditions of continuous and intermittent 
polarization in order to determine their suitability for testing large- 
scale aluminum-air single cells. Polarization tests on 25-cm? samples 
were conducted at 60°C in flowing electrolyte (6 M NaOH + 1.4M 
Al(OH)s + 0.06 M NaeSn(OH).), over the current density range, 0 
to 8 kA/m? Continuous polarization tests were conducted under 
these conditions at 1.3 kA/m? for up to 312 hours. Intermittent tests 
consisted of alternate periods of polarization at 1.3 kA/m? for 1 hour 
under the above conditions, and standby at open circuit in cold, 
stationary, supersaturated caustic aluminate solutions for up to 24 h. 
The W electrode performed for 312 h with a decrease of potential of 
0.11 V at 1.3 kA/m* The X standard electrode failed to sustain 
continuous polarization for longer than 12 h. Both W and Z elec- 
trodes met or nearly met polarization requirements in the Request 
for Proposal No. 6352009. The tests demonstrated that the W 
electrode is sufficiently durable and low in polarization to be used 
for testing 0.1-m? aluminum-air cells. 17 figures, 6 tables. 


15857 Potential distribution model for rechargeable sulphur elec- 
trodes in sodium-sulphur cells. Breiter, M.W.; Dunn, B. (General 
Electric Co., Schenectady, NY). J. Appl. Electrochem.; 9: No. 3, 291- 
299(May 1979). 

The efficiency of laboratory-type sodium-sulfur cells, espe- 
cially the utilization of reactants, is critically dependent upon the 
design of the sulfur electrode. The satisfactory rechargeability of a 
new design, based on a graduated electronic resistance inside the 
carbon fiber matrix, is analyzed in terms of two models: pedominant 
influence of potential distribution, predominant influence of free 
flow in open spaces. Experimental results in favor of the former 
model are discussed. The potential distribution of the new design is 
computed by use of appropriate assumptions for the enotione 
region and compared with that in the absence of a graduated 
electronic resistance. It appears that the improved rechargeability 
can be explained by the different potential distribution. 8 figures. 
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REFER ALSO TO CITATION(S) 17309 


15858 (LBL—8619) Energy & Environment Division annual 
report, 1978. Camp, J.A. (ed.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1978. Contract W-7405-ENG-48. 343p. 
Dep. NTIS, PC A15/MF AO1. 

Research activities of this Division are reported under nine 
separate pro; , namely: Energy Analysis; Solar Energy; Energy- 
Efficient Buildings; Chemical Process Research and Development; 
Environmental Research; Atmospheric Aerosol Research; Oil Shale 
Research; Instrumentation Development; and Combustion Research. 
A separate abstract was prepared for each of the nine programs, 
each of which contained several individual research summaries, with 
responsible researchers listed. All of the abstracts will ng eed in 
Energy Research Abstracts (ERA), and five will appear in Energy 
Abstracts for Policy Analysis (EAPA). 


15859 (N—79-21537) Energy: A continuing bibliography with 
indexes, Issue 19. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Oct 1978. 693p. NTIS PCEO7. 

bibliographical list of 1339 reports, articles, and other 
documents introduced into the NASA scientific and technical infor- 
mation system from July 1, 1978 through September 30, 1978 is 
presented. 


15860 (N—79-23482) Energy: a continuing bibliography with in- 
dexes, issue 20. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Jan 1979. 839p. NTIS PC E07. 

bibliography is presented which lists 1250 reports, articles, 
and other documents introduced into the NASA Scientific and 
Technical Information System from October 1, 1978 through De- 
cember 31, 1978. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 14785, 15866, 15887, 15906, 
15923, 15931, 15996, 16092 


15861 (BNL—51064) Probabilistic interpretation of market 

shares. Gerasoulis, A.; Kydes, A.S. (Brookhaven National Lab., 

Upton, NY (USA)). Dec 1979. Contract EY-76-C-02-0016. 49p. Dep. 
IS, PC A03/MF AO1. 

The focus of this, paper is the development of a steady-state 
(long-term) characterization of the market-allocation process under 
uncertainty in prices of delivered products. The generic method was 
developed with a view toward incorporation of the methodology 
within My energy models such as the LEAP model of the US 
DOE or the TESOM model of Brookhaven National Laboratory. 19 
references, 5 figures. 


15862 (DOE/CS—0135) Instructions for energy auditors. 
(American Inst. of Industrial Engineers, Norcross, GA). 1979. Con- 
tract EM-78-C-01-5226. 291p. Dep. NTIS, PC A13/MF AOI1. 

The manual is a general guideline by which energy auditors 
can assist the owners, managers, or operators of buildings and 
industrial plants in — energy audits. The material may also 
be used for energy audits of schools, hospitals, local government 
buildings, and public care institutions. The manual is a companion to 
the Class C do-it-yourself information energy audit workbooks de- 
veloped for owners, managers, or operators of individual states and 
private organizations. It is a reference source for the DOE document 
Energy Auditor Training Curriculum which has been designed to be 
used by states in training energy auditors. (MCW) 


15863 (LBL—8619, pp 1-47) Energy analysis. 1978. 

In Energy & Environment Division annual report, 1978. 

The complexity and interrelationship of the energy develop- 
ment choices confronting DOE has presented them with a require- 
ment to unravel and identify the broad ranges of impacts. The 
Energy Analysis Section directs its attention to these impacts, aided 
by a diverse set of diagnostic techniques, computer models, and 
massive banks of data. Activities are reported under 5 separate 
topics, with a total of 20 separate summaries; 9 of the summaries are 
condensed from LBL-reoports. Summaries not condensed from ear- 
lier reports include: Regional Issues Identification and Assessment, J. 
Sathaye et al.; logical Impacts of Future Energy Development in 
California, Nevada, and Hawaii, J. Holdren et al; Community Level 
Studies of Decentralized Solar Energy Technologies, R. Ritschard 
et al.; Distributed Energy Systems in California's Future, P. Craig et 
al.; Consumer Decision Making on Energy-Consuming and -Con- 
serving Products, J. Corfee et al.; Energy-Efficient Buildings: Causes 
of Litigation against Energy-Efficient Building Codes, W. Kempton 
et al.; Energy-Efficient Recreational Travel, B. Cornwall et al.; 
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Policy Barriers and Investment Decisions in Industry, J. Nides et al.; 
Tradeoffs of Municipal Solid-Waste-Processing Alternatives, R. 
Codine et al.; End-Use Energy-Conservation Data Base and Scenar- 
ios, D. Dornfield et al.; and Inventory of Energy-Conservation 
Potential in Califiornia, C. Blumstein et al. 


15864 (ORAU/IEA—25(1979)) Research report 1979. (Oak 
Ridge Associated Universities, Inc., TN (USA). Inst. for Energy 
Analysis). Oct 1979. Contract EY-76-C-05-0033. 34p. Dep. NTIS, 
PC A03/MF AOl1. 

Major activities at the Institute for Energy Analysis in 1979 as 
related to US energy policy are summarized briefly for the following 
areas: carbon dioxide and the new synfuels program, conservation, 
the nuclear option, biological risks, international energy analysis, and 
energy data and modeling studies; mentioned briefly but not summa- 
land are institutional and technical problems of a transition to a 
solar future; support studies on reprocessing in various proliferation- 
resistant nuclear fuel cycles; and an assessment for Exxon on pros- 
pects for shale oil use. Publications during the year are listed, with 
an abstract for each of the following: technical reports and proceed- 
ings; research memorandums; and occasional papers. Articles pub- 
lished in journals as well as a few unpublished contractor reports are 
listed, with no abstract. Finally, the research and report staff are 
listed - both full-time and part-time and summer - with an indication 
of the area of expertise of each. 


15865 (UCRL—52508-79) Demonstration of the capabilities of 
the LLL Energy Policy Model: 1979 update. Anderson, C.J.; Castle- 
ton, R.N.; Coles, B.L.; Rambo, J.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Aug 1979. Contract W-7405- 
ENG-48. 223p. Dep. NTIS, PC $14.50/MF $4.40. 

LLL’s ype Policy Model (EPM) has evolved substantially 
since July 1978, when the first demonstration report was issued. In 
this report, the update base case and three sensitivity cases are 
discussed: a nuclear phase-out scenario, motivated by the incident at 
TMI; a scenario where oil import are reduced dramatically reflect- 
ing a possible government policy; and a scenario with a limitation on 
coal production that could result from environmental concerns. 
Other recent work summarized includes some preliminary results of 
an historical comparison project, which validates, to some extent, 
the EPM. Some issues regarding convergence of the model are 
examined and some implications for regional analyses using the 
model are discussed. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 14754, 14804, 14805, 14806, 
14807, 14814, 15627, 15861, 15877, 15888, 15900, 15926, 15931, 
16703, 16704, 16705, 16706, 16707, 16709 


15866 (BNL—50935) Regional pattern of iron and steel produc- 
tion, 1985 and 2000. Isard, W.; Parcels, L.C. (Brookhaven National 
Lab., Upton, NY (USA)). Dec 1977. Contract EY-76-C-02-0016. 
66p. Dep. NTIS, PC A04/MF AOl1. 
In this study the authors try to exploit, as much as possible, 
other studies that have already analyzed certain aspects of the 
roblem in depth. After examining all the forces that could practical- 
y be examined explicitly, they modify their judgment in light of the 
social, environmental and institutional factors which are more diffi- 
cult to quantify. Much has been written in the past in regard to the 
changing locational pattern of the iron and steel industry. Indeed, 
because the iron and steel industry is so important to a nation’s 
economy and because it readily lends itself to a Weberian locational 
analysis owing to its limited number of major raw-material require- 
ments, it has become one of the classic examples in location theory. 
Almost three decades ag? one of the authors (Isard) in an article 
outlining the history of iron and steel industry location, it was 
demonstrated that the technological improvements in the steel indus- 
try through the years had changed it et a raw-material-location- 
oriented industry to a market-location-oriented industry. After doing 
a simple Weberian analysis using today’s steel-producing technologi- 
cal coefficients and freight rates, the authors conclude that the steel 
industry is probably even more market-oriented today than it was 
previously. Technological changes in iron and steel production now 
on the horizon will only reinforce the trend towards greater market 
orientation. 24 references, 40 tables. 


15867 (DIB—79-08-501) Energy systems equipment market re- 
search in the Philippines. Foreign market survey report. (Industry and 
Trade Administration, Washington, DC (USA)). May 1979. 76p. 
U.S. sales only for 8 months. Available to foreign addressees in Mar 
80. 


The market research was undertaken to study the present and 
potential US share of the market in the Philippines for energy 
systems equipment; to examine growth trends in the Philippines end- 
user industries over the next few years; to identify specific product 
categories that offer the most promising export potential for US 
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companies; and to provide basic data which will assist US suppliers 
in determining current and potential sales and marketing opportuni- 
ties. The oa promotional and marketing techniques which are 
likely to suceed in the Philippines were also reviewed. 


35868 (EMD—80-23) Changes needed to improve Government's 
knowledge of OPEC financial influence in the United States. Staats, 
E.B. (General Accounting Office, Washington, DC (USA)). 19 Dec 
1979. 83p. General Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

The bulk of OPEC holdings in the United States are or have 
been — investments - dollars and dollar equivalents. Direct 
OPEC investment does not appear large and primarily is or has been 
in real estate and finance. Government estimates of OPEC financial 
influence in the United States are likely to be underestimates. Small, 
private company, or third-party investments may escape attention; 
others have been misidentified in Government records. In order to 
make the Government more aware of the extent and nature of 
OPEC financial influence in the United States, the Departments of 
the Treasury, Commerce, and Energy should improve their foreign- 
investment monitoring efforts. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 14642, 14719, 14724, 
15858, 15989, 16104, 16427, 16494, 16495, 16496, 16497, 
16499, 16500, 16501, 16502, 16503, 16504, 16505, 16506, 
16508, 16509, 16510, 16512, 16513, 16514, 16515, 
16517, 16518, 16519, 16521, 16522, 16523, 16524, 
16526, 16527, 16528, 16530, 16531, 16532, 16533, 
16535, 16536, 16537, 16539, 16540, 16541, 16626, 
16710, 16714, 17134 


15869 (CONF-791170—1) Soldier's Grove: organizing 
making the system work. Kron, N.F. Jr. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC 
A02/MF AOl. 

From New dimensions of growth for the 1980's and beyond: 
transformations conference; Milwaukee, WI, USA (7 Nov 1979). 

Soldier’s Grove, Wisconsin floods periodically. LaFarge Dam 
was to eliminate the problem, but the project did not come to 
fruition.. Following the 1978 flood, the townspeople decided it 
would be easier to move the town than to tame the river. The 
Soldier's Grove Relocation Authority gained support and organized 
technical, financial, and support groups to plan an energy communi- 
ty. Through this process, Argonne provided the town with informa- 
tion on solar potentials and put together a conceptual design for a 
wood-fired central heating and cooling system. The town gained the 
preliminary design of the wood energy system and additional 
chances for funding support. It is concluded that the organizational 
a found in Soldier's Grove can probably be replicated 
elsewhere. 


15870 (EMD—80-50) Energy Department's Office of Environ- 
ment does not have a large role in decision-making. Staats, E.B. 
(General Accounting Office, Washington, DC (USA)). 29 Jan 1980. 
42p. General Accounting Office, Washington, DC. 

Report to the i , Committee on Governmental Af- 
fairs, United States Senate, by the Comptroller General of the 
United States. 

Although the Office of Environment has made the Depart- 
ment of Energy more aware of the need to consider environmental 
factors in developing energy technologies, it does not have a large 
role in the decision-making process which results in the selection and 
development of energy programs and projects. In addition, the 
Department's regional o} currently are not involved in the 
environmental planning and review process. According to this GAO 
analysis, the De; t should: ensure that environmental matters 
are considered throughout the decision-making process; and reassess 
the regional offices’ role in environmental matters and require their 
participation early in the environmental planning and assessment 
process. On a positive note, the Office had a large role in formulat- 
ing the t’s position on a nationwide air quality standard. 
Also, it has taken steps to consider the environmental views of other 
agencies and interested groups at the National level. 


15871 (ERG—79-3) Risk of renewable energy sources: a critique 
of the Inhaber report. Holdren, J.P.; Anderson, K.; Gleick, P.H.; 
Mintzer, I.; Morris, G.; Smith, K.R. (California Univ., Berkeley 
(USA). Energy and Resources Group; East-West Center, Honolulu, 
HI (USA)). Jun 1979. Contract W-7405-ENG-48. 142p. Dep. NTIS, 
PC A07/MF AO. 

Inhaber’s report, Risk of Energy Production (Atomic Energy 
Control Board Report AECB-1119, Ottawa, Canada, 1978;EAPA 
5:15) has been described by its author and its sponsors as a pioneer- 
ing, comprehensive, consistent, and unbiased comparison of the 
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health hazards of conventional and unconventional energy technol- 
ogies. Here, the authors say none of these descriptions is accurate, 
and attempt to show that the report's approach is not original, that 
its coverage is not complete, that its calculations are not consistent, 
and that it is biased against unconventional energy technologies and 
in favor of nuclear power. They say further that the report's widel 
circulated and potentially influential conclsion - that the heal 
hazards of deriving energy from wood, wind, and sunlight are 
comparable to those of using coal and oil and much greater than 
those of using nuclear power - is in no sense derived from the actual 
characteristics of the technologies involved. Inhaber’s errors and the 
consequences of correcting them are described here in documented 
detail. Also discussed are the circumstances - including the roles of 
the author, the sponsors, and the knowledgeable technical communi- 
ty - that permitted the report to gain widespread credibility. The 
authors state that they have given the matter such detailed attention 
for two main reasons: (1) the Inhaber report's erroneous conclusions 
bear directly on issues at the heart of current national and interna- 
tional energy dilemmas, and could easily cause or be used to justify 
= policy choices; (2) the widespread notice that Inhaber’s claims 

ve drawn to the topic of comparative environmental assessment 
provides a good opportunity to call attention to the pitfalls as well as 
the potential of this important field. 


15872 (LBL—8619, pp 148-180) Environmental research. 1978. 

In Energy & Environment Division annual report, 1978. 

Eight summaries presented on environmental research in the 
Energy and Environmental Division’s Annual 1978 Report are: 
Microcosms as a Tool for Aquatic Ecosystem Environmental geet 
Assessment, J. Harte and D. Levy; PAREP: Populations at Risk to 
Environmental Pollution-Data Base Description and Prototype 
Analysis, C.D. Hollowell et al.; Indoor Air Quality: Gas Stove 
Emissions, G.W. Traynor et al.; Boron Migdation in Soils, S. Phillips 
et al.; Environmental Aspects of Geothermal Energy Development, 
R. Schwartz et al.; Visible Light and Ozone Damage to Mammalian 
Cells and Membranes, L. Packer et al.; Chemical Structure and 
Toxicity: Multifactorial Predictive Techniques, M.J. Kland; Patterns 
of Hydrocarbon Contamination in California Coastal Waters, R.W. 
Risebrough et al. 


15873 (ORNL—5S595, pp 85-89) Office of Integrated Assessment 
and Policy Analysis. Parzyck, D.C. Jan 1980. 

In Health and Safety Research Division progress report, May 
1, 1978-September 30, 1979. 

The mission of the Office of Integrated Assessments and 
Policy Analysis (OIAPA) is to examine current and future policies 
related to the development and use of energy technologies. The 
principal ongoing research activity to date has focused on the 
impacts of several energy sources, including coal, oil shale, solar, 
and —— from the standpoint of the Resource Conservation 
and Recovery Act. An additional project has recently been initiated 
on an evaluation of impacts associated with the implementation of 
the Toxic Substances Control Act. The impacts of the Resource 
Conservation and Recovery Act and the Toxic Substances Control 
Act on energy supply constitute the principal research focus of 
OIAPA for the near term. From these studies a research approach 
will be developed to identify certain common elements in the 
regulatory evaluation cycle as a means of evaluating subsequent 
environmental, health, and socioeconomic impact. It is planned that 
an integrated assessment team examine studies completed or under- 
way on the following aspects of major regulations: health, risk 
assessment, testing protocols, environment control cost/benefits, in- 
stitutional structures, and facility siting. This examination would 
assess the methodologies used, determine the general applicability of 
such studies, and present in a logical form information that appears 
to have broad general application. A suggested action plan for the 
State 9, _oeeaaaee on radioactive and hazardous waste management 
is outlined. 


15874 (ORNL—5620, pp 87-97) Environmental Impacts Pro- 
gram. Craig, R.B. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 

The Environmental Impacts Program (EIP) is involved with 
production of environmental analyses related to federal energy plan- 
ning and decision-making processes. This includes preparation of 
Environmental Impact Statements (EISs), Environmental Assess- 
ments (EIAs), development of environmental monitoring strategies 
and protocols, and promulgation of guidelines and environmental 
compliance documents. The EIP is organized around six team activi- 
ties: Power Stations, Nuclear Fuel Cycle, Geothermal and Solar 
Energy, Advanced Coal Technologies, Monitoring Protocols Devel- 
opment, and Special Projects. In addition, two new areas of involve- 
ment were funded to begin next year; environmental analyses for 
plants now burning oil that will be ordered to convert to coal or 
other alternate fuels under the Fuel Use Act, and technical assistance 
to the Office of the Assistant Secretary for Environment’s NEPA 
Affairs Division. 
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15875 (PB—296817) Maryland major facilities study. Volume I. 

and conflict resolution. (Rogers and Golden, 
Philadelphia, PA (USA); Mallach (Alan) and Associates, Trenton, 
NJ (USA)). Jan 1978. 275p. NTIS, PC A1l2/MF AOl. 

Volume | discusses the regional screening method, its devel- 
opment, and issues raised in the screening process. It presents the 
detailed criteria used in screening the study region for major facility 
candidate areas. Each facility is discussed separately, with maps of 
the final candidate areas. The book closes with an analysis of 
potential conflicts and approaches to their resolution. This volume is 
an independent part of the study and can be used and read separate- 
ly. The methods developed for it represent an investment by the 
state in a comprehensive approach to major facility siting in the 
Coastal Zone. These methods will continue to serve the state well 
into the future as a model for evaluating regional-scale siting issues. 


15876 (PB—296818) Maryland major facilities study. Volume II. 
Eastern shore power plant siting study. (Rogers and Golden, Philadel- 
phia, PA (USA); Mallach (Alan) and Associates, Trenton, NJ 
(USA); Dames and Moore, Cranford, NJ (USA)). Oct 1977. 250p. 
NTIS, PC Al1/MF AOl. 

Four sites were selected from 66 candidate areas by proce- 
dures developed during this study. Each of the four sites was then 
evaluated for fifty different factors specified as bases of comparison. 
These assessments considered three alternative power plant types: 
2,400 MWe Nuclear, 1,200 MWe Coal-fired Fossil Fuel with barge 
fuel delivery, and 1,200 MWe Coal-Fired Fossil Fuel with rail fuel 
delivery. These power plants were specified by PPSP as the largest 
that might ultimately be developed on any of the sites considered in 
this study. The means by which the sites were selected are discussed. 
This report is organized into three main parts and a supplementary 
appendix section. The first part details the application and summa- 
rizes the results of the regional screening method. Part Two de- 
scribes each site and presents generalized site layouts for the alterna- 
tive power plant types. Part Three contains site evaluations of the 
basis. Appendix A contains detailed information on the limitations of 
candidate areas not selected as candidate sites; in Appendices B and 
C are the power plant siting criteria from Volume | of the Major 
Facilities Study. 


15877 (PB—296819) Maryland major facilities study. Volume 
III. Economic, fiscal, social assessment handbook. (Rogers and 
Golden, Philadelphia, PA (USA); Mallach (Alan) and Associates, 
Trenton, NJ (USA)). Dec 1977. 282p. NTIS, PC A13/MF AOI. 

The last two products of the study are companion volumes 
designed to aid in identifying and analyzing potential effects of major 
facility development. They are to be employed when a facility is 
actually proposed for a specific site. Volume 3 employs non-comput- 
er-based predictive models for examining the economic and fiscal 
consequences of a major facility's development and operation. (It is 
anticipated that during 1978 these models will become available in 
the form of computer programs.) Social effects, less easy to predict 
and quantify, are also discussed. Where they are appropriate, the 
Handbook offers suggestions for mitigating economic, fiscal and 
social impacts. 


15878 (PB—296821) Maryland major facilities study. Executive 
summary. (Rogers and Golden, Philadelphia, PA (USA); Mallach 
(Alan) and Associates, Trenton, NJ (USA)). Jan 1978. 92p. NTIS, 
PC A05/MF AO1. 

To assist Maryland in pursuing open and flexible coastal zone 
management, the Major Facilities Study sought and accomplished 
four goals. These were identified by the study initiators, the Mary- 
land Energy and Coastal Zone Administration's Coastal Zone Unit 
and Power Plant Siting Program, as: (1) To develop and apply a 
procedure for ——s coastal locations most likely to contain 
areas suitable for the development of specified major facilities; (2) To 
develop a method for identifying and evaluating conflicts involved 
in the siting of major facilities; (3) To develop and apply a siting 
procedure (incorporating goals 1 and 2) for the location of power 

lant sites, one of which is to be acquired by the state, on the 
tern Shore; and (4) To develop and test methods for assessing the 
economic, fiscal, social, and environmental effects of a major facility 
at a given site. The products of the study are user-oriented. The area 
examined included sixteen counties and Baltimore City, which to- 
gether encompass all of the Maryland Coastal Zone, a region con- 
taining a majority of both the state’s land area and its population. 


15879 Scientist as troubled American. Reingold, N. (Smithsoni- 
an Institution, Washington, DC). Am. Ind. Hyg. Assoc. J.; 40: No. 12, 
1105-1113(Dec 1979). 

From 6. life sciences symposium; Los Alamos, NM, USA (13 
Sep 1978). 

The topic for this year’s symposium was stimulated by frank 
discussion and suggestions made at the 1975 LASL Life Sciences 
Symposium entitled The Impact of Energy Production on Human 
Health - An Evaluation of Means for Assessment. This symposium 
brings together some of the producers, transmitters, and users of 
scientific information related to health hazards of energy source. The 
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symposium fostered an exchange of views on current needs and 
problems in the generation, interpretation, and transmission of results 
of health hazards research and in the utilization of these results in 
social decision-making processes. The p beneficiaries are 
bench scientists and scientific administrators who are trying to 
design research to satisfy best societal requirements that are often ill- 
defined and conflicting. 


15880 Worldwide aspects of water chlorination. Orihuela, L.A.; 
Ballance, R.C.; Novick, R. (World Health Organization, Geneva, 
Switzerland). pp 493-507 of Water chlorination: environmental 
impact and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; 
Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Work in the field of water supply has included international 
cooperation in all pertinent aspects of legislation, administration, 
technology, and funding. Seven major constraints to providing a safe 
water supply have been identified as: government commitment; 
manpower; water quality and surveillance; design criteria and tech- 
nology; community participation; institutional development; and 
management. (PCS) 


NATURAL RESOURCES 
REFER ALSO TO CITATION(S) 15905, 16030, 16907, 16908, 16935 


15881 (DOE/IA—0009-2, pp 86-88) Energy-related minerals. 
Olive, W.W. Aug 1979. 

In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1. 

An increase in the production of energy from traditional 
sources will result in an increased demand for minerals and rock 
materials used in the production, generation, and transmission of 
energy. The mineral wealth of Peru is great, endowed with most 
materials that are essential to energy production; but some materials 
needed are in marginal supply or nonexistent. Information is pro- 
vided for reserves of these energy-related materials: iron, copper, 
silver, lead and zinc, tungsten, vanadium, aluminum, barite, fluorite, 
graphite, and limestone and dolomite. (MCW) 


15882 (DOE/IA—0009-2, pp 89-118) Water resources and 
energy in Peru. Schoff, S.L. Aug 1979. 

In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1. 

chapter summarizes the presently available information 

regarding the water resources of Peru. It is part of an assessment 
seeking to identify the interactions of various energy strategies and 
options, and their potential effects on Peru's energy future. It is 
based on information obtained through interviews with Peruvian 
Officials and supporting data oe ogee by the US ments of 
Energy, State, and Interior and by others. This study assembles 
existing data from several sources. It does not deal with hydroelec- 
tric power. (MCW) 


15883 (DOE/TIC—11061(Vol.1)) Missouri River Basin state 
and Federal water and related land resource program: fiscal years 
1979-1985. Volume 1. Federal agency program descriptions and gener- 
alized summary tables. (Missouri River Basin Commission, Omaha, 
NE (USA)). Dec 1978. 47p. Dep. NTIS, PC A03/MF AO1. 

This Volume 1 of 11 of the Missouri River Basin state and 
Federal water and related land resource program (summary tables) 
= cited in Energy Abstracts for Policy Analysis (5: 


15884 (IEA-INF—064) Alternative new energy options for 
Brazil. Lane, J.A. (Instituto de Energia Atomica, Sao Paulo de oS 
Centro de ace Nuclear). Oct 1978. 86p. Dep. NTIS (US 
Sales Only), PC A06/MF AO1. 

A brief survey is presented on the technology state of devel- 
opment and economics of the new alternative energy sources which 
might in the future become viable energy options for Brazil. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 14838 


15885 (AD-A—069138) Department of the Navy Energy Fact 
Book. Technical report. (Tetra Tech, Inc., Arlington, VA (USA)). 
May 1979. Contract N00014-78-C-0434. 520p. NTIS, PC A22/MF 
AOl. 
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The Department of the Navy Energy Fact Book presents the 

U.S., including the DOD and Navy, energy situation; summarizes 
Navy energy R and D initiatives; provides an in-depth description of 
the various processes and developments related to hydrocarbon 
fuels, synthetic fuels, non-hydrocarbon energy sources, and energy 
conversion; and briefly describes energy R and D legislation and 
cooperative energy programs. 
15886 oe a Evolution in R and D programs. Moora- 
dian, A.J. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear eat Aug 1978. 10p. (CONF-7806125—8). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From 1978 annual conference of the Canadian Nuclear Asso- 
ciation; Ottawa, Canada (11 Jun 1978). 

As with any major enterprise of broad social significance, 
nuclear power faces three tests of viability - technical, economic and 
political. All three criteria impinge on the R and D programs 
required in support of a healthy industry. In the past the focus has 
been on technical and economic factors. With the maturing of the 
industry, the R and D base required to maintain technical and 
economic viability has grown. Simultaneously political factors are 
now commanding increased attention. This paper reviews the Cana- 
dian R and D program and its evolution in response to the needs of a 
maturing industry. 


15887 (BNL—27302) Methods of grag ——— to 
program and R and D strategies. Kydes, A.S. (Brookhaven 
National Lab., Upton, NY (USA)). Dec 1979. Costeae EY-76-C-02- 
0016. 36p. Dep. NTIS, PC A03/MF A01. 

This paper discusses how some methods of mathematical 
programming might effectively be used to guide R and D planning 
with respect to total budget; budget distribution between supply and 
demand technologies; budget distribution among competing technol- 
ogies; and budget distribution in light of the need to diversify and 
avoid risk. The discussion is limited to special frameworks such as 
linear programming, mixed-integer programming, and quadratic pro- 
gramming since they are most characteristic of the state-of-the-art 
energy-system formulations. Market penetration, the treatment of 
vintage stock, and the introduction of uncertainty in these 
frameworks are key features that lend credibility to the well-known 
techniques applied for technology assessment, cost-benefit analysis, 
and multi-criteria analysis. 21 references. 
15888 (K/D—5073) New product production —_ and ss 
theory. Wilkinson, V.K. (Union Carbide Corp ~< gph 
(USA). Nuclear Div.). 1980. Contract wo Pi0s EI ENG-26. 12p. 
(CONF-800503—1). Dep. NTIS, PC A02/MF AOl. 

From Spring AIIE conference; Atlanta, GA, USA (11 May 
1980). 

One of the most uncertain elements in budget planning is 
estimating production costs of items that have heretofore only been 
produced in prototype configurations and quantities. This paper 
examines the use of learning theory to predict production costs of 
products that are in transition from development to commercial 
application. The tradiational learning concept is examined as well as 
modifications to account for the transition and the long-term cost 
trends 


15889 (LBL— 10098) Projects ~— Federal Region IX: paw 
ment of Energy T Program. Part 
Case, C.W.; Clark, H.R.; Kay, J.; Lucarelli, F.B.; Rizer, S. (Calton 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1980. 
Contract W-7405-ENG-48. 50p. Dep. NTIS, PC A03/MF AOI. 
Details and progress of appropriate energy technology pro- 
grams in Region IX are presented. In Arizona, the projects are Solar 
Hot Water for the Prescott Adult Center and Solar Prototype House 
for a Residential Community. In California, the projects are Solar 
AquaDome Demonstration Project; Solar Powered Liquid Circulat- 
ing Pump; Appropriate Energy Technology Resource Center; Di- 
gester for Wastewater Grown Aquatic Plants; Performance Charac- 
teristics of an Anaerobic Wastewaer Lagoon Primary Treatment 
System; Pa ea Energy/Energy Conservation Demonstration 
Project; Solar Energy for Composting Toilets; Dry Creek Rancheria 
Solar Demonstration Projects; Demonstration for Znergy Retrofit 
Analysis and Implementation; and Active Solar Space Heating 
System for the Integral Urban House. In Hawaii, the projects are: 
Java Plum Electric; Low-Cost Pond Digesters for Hawaiian Pig 
Farm Energy Needs; Solar Beeswax Melter; Methane Gas Plant for 
Operating Boilers and Generating Steam; and Solar Water Heating 
in Sugarcane Seed-Treatment Plants. A Wind-Powered Lighted 
Navigation Buoys Project for Guam is also described. A revised 
description of the Biogas Energy for Hawaiian Small Farms and 
Homesteads is given in an appendix. 
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NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 14870, 14914, 15704, 15828, 
15842, 15906 


15890 (GRS-S—25) Questions and answers concerning the 
peaceful uses of nuclear energy. Butz, H.P.; Danzmann, H.J. (Gesells- 
chaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). 
Feb 1979. 46p. (In German). Dep. NTIS (US Sales Only), PC A04/ 
MF AOl. 

Nuclear power plants are today a sociological problem of first 
rank, although until today neither employees nor nonparticipants 
have been affected in this health by radioactive substances from 
commercial nuclear power plants in the FRG. Objective reserva- 
tions are certainly not wrong, in the contrary, they are contributions 
to a realistic discussion and belong to an interested society. An 
expression of such an interest are also the questions presented here 
which were selected out of many questions directed to us in letters 
and discussions. The responses are to represent distinct information 
on nuclear energy thus supporting a solid opinion formation in the 
population. 


15891 Technology transfer as a precondition for nuclear power 
plant export. Laue, H.J.; Nentwich, D. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). pp 201-214 of Problems 
associated with the export of nuclear power plants. Vienna; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

Until nuclear energy can be introduced into the market under 
commercial conditions, long-term and costly developments are nec- 
essary. In order to capitalize the costs, correspondingly large mar- 
kets had to be opened. Whereas the United States domestic market is 
large enough to carry these developments, the nuclear industry in 
the Federal Republic of Germany was forced right from the begin- 
ning to open foreign markets for its products. Today it is generally 
recognized that the export of nuclear facilities cannot be maintained 
in the long run if it is not accompanied by a parallel transfer of the 
relevant technologies. Considering the limited funds available, this 
transfer must be done under economic priciples, which means that 
the necessary set up of the scientific-technological infrastructure as a 
precondition for the receipt of these technologies must be fulfilled in 
time. According to experience comprehensive bilateral and/or inter- 
national agreements covering a close co-operation between private 
industry and public or publicly financed institutions in the supplier 
and receiver countries, with a rigid co-ordination of all activities on 
both sides, are a tool to achieve this goal. Examples of bilateral co- 
operation projects carried out with respect to the transfer of nuclear 
technology with special emphasis on the exchange of personnel and 
information, training of specialists on all levels and jointly per- 
formed, pa oriented R and D project are given. The impor- 
tance of these projects for the technology transfer is analysed. 
Finally, problems associated with the growing political issues in the 
international nuclear relationships are discussed. Recommendations 
for a methodical improvement of the technology transfer through a 
rigid co-ordination with the individual domestic development pro- 
grammes are given. 


15892 Realities of technical tion in the peaceful uses of 
nuclear energy. Luxo, A.; Villaros, P.; Naudet, G. (Sofratome, So- 
ciete Francaise d’Etudes et de Realisations Nucleaires, Puteaux, 
France). pp 143-154 of Problems associated with the export of 
nuclear power plants. Vienna; International Atomic Energy Agency 
(1978). (In French) 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

The decision to develop the peaceful uses of nuclear energy, 
especially the generation of electricity, is usually based - particularly 
in the developing countries - on numerous considerations, mainly of 
an economic and political nature. Since the resources of nuclear 
technology are concentrated, relatively speaking, in the advanced 
countries, the use of nuclear energy by countries that have decided 
to go nuclear is based on effective co-operation between the export- 
ing and importing countries. The present paper is intended as an 
additional contribution to consideration of the realities of such co- 
operation. The authors first mention the specific features of nuclear 
development, after which they consider, on the basis thereof, the 
different forms of co-operation required for the transfer of techno- 
logical knowhow, and the conditions determining the effectiveness 
of such transfer. This effectiveness is not linked solely to the compe- 
tence of the personnel concerned or to smooth organizational proce- 
dures, but also to decisive socio-psychological factors. Having ana- 
lysed these factors, the authors examine the salient problems of co- 
operation arising during the process of nuclear development. Co- 
operation ever better adapted to the purpose and taking human 
considerations into account will enable importing countries to ac- 
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quire the nuclear knowhow that will promote their economic and 
social development. 


15893 Effect of local contributions on the contractual responsibil- 
ities of a foreign supplier of nuclear power plants. Portier, M. (Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)). pp 253-262 of Problems associated with 
the export of nuclear power plants. Vienna; International Atomic 
Energy Agency (1978). (In French) 
From Symposium on problems associated with the export of 
nuclear Fase plants; Vienna, Austria (6 Mar 1978). 
hen a foreign contractor is called upon to supply and 
construct an industrial unit, he is usually required to make the fullest 
use of the various local facilities available; the dual See gras of this is 
to utilize and develop these local resources and to limit expenditure 
of foreign exchange. This requirement is all the more definite when 
the industrial unit to be built is a nuclear power plant - the long 
construction period additionally stimulates the development of local 
capability in a technological field that is new and of undoubted 
importance for the future. Nuclear exporters appreciate the validity 
of this requirement and are willing to incorporate maximum local 
contributions into the execution of nuclear power plant contracts 
undertaken by them. It would not be reasonable, however, in such 
cases for the importers to consider themselves entitled to demand 
that the exporter’s liabilities are the same as those sanctioned by 
usage in international contracts for industrial units. It is normal for 
the exporter to retain sole basic responsibilities of a technical nature, 
i.e. responsibilities that cannot be shared without in fact leading to 
general irresponsibility; this covers the basic studies and verification 
of the construction studies, compliance with safety regulations im- 
posed by the authorities of the importing country, verification to 
ensure ee on with the applicable codes and standards both at 
the time of manufacture of the equipment and upon installation. 


15894 Transfer of technology. Foreign contributions and systems. 
Reinhold, H.K. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). pp 155-165 of Problems associated with the export of nuclear 
power — Vienna; International Atomic Energy Agency (1978). 

rom Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

e transfer of technology involved when exporting nuclear 
plants to countries with less-developed industry requires the provi- 
sion of specific object-related processing methods, and the transfer 
of basic technical know-how. Such transfer should be organized so 
that it is both effective and economical. This paper discusses such 
transfer requirements in the light of the Federal Republic of 
Germany's agreement to supply nuclear plant to Brazil. The three 
main phases of such technology transfer comprise, first, a determina- 
tion of the framework for joint scientific work between the two 
contracting countries; second, co-operation based on detailed agree- 
ments between universities, scientific institutes, licensing authorities 
etc., and, third, the transfer of know-how, chiefly characterized by 
high-level co-operation at the industrial level, as well as special 
training programmes for key personnel etc. At this stage special 
attention must be paid to the co-ordination of the different activities. 


15895 Industrial infrastructure. Reinhold, H.K.; Schweickert, 
H. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). pp 357-364 
of Problems associated with the export of nuclear power plants. 
Vienna; International Atomic Energy Agency (1978). 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

A substantial prerequisite for an increase of the domestic 
participation is the existence of an “industrial infrastructure”. As 
long as a structure such as that described in this paper does not exist, 
domestic industry participation will continue to be confined to the 
assembly of components, while most of the supplies (materials, 
accessory parts) would have to be imported. The scope and set-up of 
the “industrial infrastructure” will be determined by a study of the 
required capacity and organization, which has to be prepared at a 
very early stage (second phase of an envisaged transfer of technol- 
ogy), and which will be included within the scope of a nuclear 
programme. Experience has shown that the different state institutes, 
the universities, private industry and the State companies work 
independently without any co-ordination of their activities. By the 
assignment of tasks, after taking into account existing conditions, an 
infrastructure can be built up which can be developed more inten- 
sively in the different fields co-operating with the institutes of the 
partner country. In the past good co-ordination of the different 
activities by an experienced partner has turned out to be absolutely 
necessary. This, too, presents the opportunity of co-operation with 
the main contractor who has extensive experience in constructing 
nuclear power plants. In the course of time, this co-ordination 
function can be transferred to a specially qualified domestic institute 
or company, which will undertake further development and co- 
ordination. 


15896 Manpower development - planning and implementation. 
Scholten, V.W. (Kraftwerk Union A.G., Offenbach am Main (Ger- 
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many, F.R.)). pp 379-388 of Problems associated with the export of 
a8). power plants. Vienna; International Atomic Energy Agency 
From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 
The demands of a nuclear technology programme on the 
x dyer’ resources of a developing country are very onerous. 
e other industries, as well as the planning and operating staff, 
nuclear technology requires an additional administrative infrastruc- 
ture to regulate the various activities. To minimize the effect of 
manpower shortage, the planning and development of manpower 
resources need to be carried out on a national scale. To introduce a 
nuclear programme, a special preparatory phase is required. During 
this phase the special conditions appertaining to the country are first 
— as are the evaluation and Ly the promotional aspects of 
cooiecianine In a second phase, all the partners involved in the 
ementation are considered, with reference to their roles and 
pace ic Ry Their various tasks and obligations are fully as- 
sessed. This is a wide-ranging study covering, in addition to the 
construction of a nuclear power plant, the industrial collaboration 
and licensing agreements, and the utility operational training 
schemes. Finally, the third phase considers the different and neces- 
sary educational requirements, and the existent and developed level 
of the manpower, with respect to the scope and content of the 
know-how transfer. When all the relevant aspects have been consid- 
ered, the expansion of the universities and educational establishments 
must be carried out. This whole phase needs to be started as early as 
possible because it involves a period of some years. 


15897 Forecasting 

plant construction. Seltzer, N. (Department of Energy, Washington, 
DC (USA)); Schriver, W.R. (Tennessee Valley Authority, Knoxville 
(USA)). po 391-406 of Problems associated with the export of 
C1978). power plants. Vienna; International Atomic Energy Agency 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

This paper presents both the methodology and results of a 
segment of a comprehensive construction manpower demand fore- 
casting system aimed at forecasting virtually all construction man- 
power requirements in the United States of America. The part of the 
system dealing with the demand for construction workers needed to 
build nuclear powered electricity generating plants is discussed here. 
The object of the system is to forecast manpower construction needs 
oa each of 29 construction crafts on a monthly basis in each of 10 

—— regions of the United States. The method used 2° to 
profiles of the types of workers and time phasing 
in ‘ee past. Profiling was done for different types of plants, di = 
capacity classes, and different geographical foostions An appropri- 
ate worker profile matrix cannot simply be multiplied by the capac- 
ity of the —— plant if the number of man-hours required per 
kilowatt of generating capacity is not constant. The value of this 
latter variable has changed considerably recently - presumably be- 
cause of an increased awareness of environmental and safety consid- 
erations. Econometric techniques are used to forecast values for 
man-hours per kilowatt which are then multiplied by projected new 
capacity to be put in place. The resulting total man-hour requirement 
is then allocated over time and by craft through use of a worker 
profile matrix. The summary results indicate that 20 percent in- 
— in man-hours required per kilowatt of capacity can be 
ted between 1977 and 1981. Total construction labour demand 
i vil rise from 65,700 work-years in 1977 to nearly 96,600 work-years 
in 1981. Forecasts of the actual number of different types of workers 
to be demanded in each month and in each region are available from 
the system. 


15898 Role of a nuclear research laboratory in support of a 
utility's nuclear power . Souch, A.E. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 423- 
432 of Problems associated with the export of nuclear power plants. 
Vienna; International Atomic Energy Agency (1978). 

From Symposium on problems associated with the export of 
nuclear power plants; Vienna, Austria (6 Mar 1978). 

The CEGB nuclear laboratory at Berkeley has the duty to 
contribute to limitation of costs of generation by increasing availabil- 
ity, reliability and efficiency and to cutting capital and fuel costs, 

within the limits defined by the need for safe operation. Its work is 
based upon scientific disciplines and is illustrated by reference to 
important areas of work relevant to various categories of nuclear 
plant: (i) those in full operation, (ii) commissioning, (iii) to be 
ordered in the near future, (iv) under development. In addition 
general areas of study are identified. 


manpower requirements for nuclear power 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 16028, 16113, 16717 


ENERGY MANAGEMENT AND POLICY 1729 


15899 A gg pp 19-20) Energy material transport, 
now through 2000. Feb 19 

In Pacific aoe Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The overall objectives of this project are to assess potential 
problems which may inhibit the safe and environmentally acceptable 
development of nuclear and fossil energy material transportation 
systems from now to the year 2000 and to recommend research, 
development, and other necessary action to mitigate the potential 
adverse impact of these problems. Effort in FY 1979 addressed the 
domestic transportation of petroleum, synfuels, nuclear fuel cycle 
materials, and legal and regulatory concerns. Results of the studies 

leum, synfuels, and legal and regulatory concerns were 
published. Research continued on spent fuel cask productivity, coal 
— transportation, the Northern Tier Pipeline, and joint utility 
corridors. 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 15933, 16067, 
16095, 16096, 16097, 16098 


CONSERVATION 


REFER ALSO TO CITATION(S) 15863, 15925, 

15987, 15989, 15991, 15992, 15993, 16000, 16002, 16010, 
16011, 16012, 16013, 16014, 16016, 16017, 16018, , 16020, 
16023, 16030, 16031, 16032, 16038, 16039, 16040, , 16089, 
16090, 16091, 16093, 16104, 16110 


15900 (COO—2789-3) Psychological strategies to reduce energy 
consumption: project summary report. Boeke a Seligman, = 
Darley, J.M. (Princeton Univ., NJ (USA). Center for Ener, 
Environmental Studies). 30 Jun 1979. Contract EY-76-S-0 J 
124p. Dep. NTIS, PC A06/MF AOI. 

This report reviews the research conducted in connection 
with a project to apply psychological theory and procedures to the 
problems of enco' residential ener, BY conservation. A major 
part of the project involved surveys of residents’ energy-related 
attitudes. The best (and only consistent) attitudinal predictor of 
residents’ actual energy consumption was their attitude about ther- 
mal comfort. A nee of other attitudes that could conceivably 
have been related to consumption, such as attitudes about the reality 
of the crisis, were not found to be related to consumption. Another 
major focus of the project was on the effectiveness of feedback (that 
is, giving residents information about their energy use) as an aid to 
residents’ conservation efforts. A series of experiments demonstrated 
that frequent, credible energy-consumption feedback, coupled with 
encouragement to adopt a reasonable but difficult energy-conserva- 
tion goal, could facilitate conservation. However, these studies also 
demonstrated that residents could not be given just any kind of 
information about their energy use as feedback and that even proper 
feedback would not lead to conservation in all households. Condi- 
tions that are crucial for the success of feedback as a conservation 
aid are discussed. Other studies conducted by the project looked at 
the effect on energy consumption of (1) a device to reduce air- 
conditioning waste by signalling when it is cool outside, (2) an 
automatic multi-setback thermostat, and (3) utility companies’ aver- 
age payment plans. A survey of residents’ knowledge of their energy 
use also was conducted. 23 references. 


15901 (DOE/TIC—11108) Department of Energy conservation 
objectives: calendar year 1980. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Conservation and Solar Energy). 
1 Jan 1980. 251p. Dep. NTIS, PC Al2/MF AOl. 

Specific conservation objectives are laid out in detail, and 
goals are set for each quarter of the year. They define in clear terms 
what DOE expects to produce during 1980 for the manpower and 
funds expended. Details of objectives for the future and the barriers 
needed to be overcome for deeper cuts in energy use are provided. 
Specific parts of the report are on the residential sector; the commer- 
cial sector; community systems; the industrial sector; the t 
tion sector; and the utilities sector. The management responsibilities 
for 1980 objectives for each of these sectors are enumerated in an 


appendix. 


15902 GS ey wae eens Or omen ere =. 
a checklist of to conserve energy consideration 
of legislation leaders of the Northeast 


Leaders Energy 
A02/MF AOl. 
This checklist of legislation contains policy options for the 
conservation of energy in the Northeast. The 82 recommendations 
were made for conservation in the following areas: (1) saving energy 


prepared for 
(Northeastern 
Project, Albany, NY (USA)). 1977. 6p. 
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in all buildings; (2) saving energy in residential construction; (3) 
saving energy in commercial and industrial buildings; (4) saving 
energy by reducing gasoline consumption; (5) saving energy in 
government operations; and (6) saving energy in co ial and 
industrial processes. 


15903 (PNL—3293) Intergovernmental relations inherent in the 

Management Partnership Act: a workshop on 
requirements. Hoop, W.J.; Edelson, E. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Feb 1980. Contract EY-76-C-06-1830. 
53p. Dep. NTIS, PC A04/MF AO1. 

This paper summarizes the results of the first of three work- 
shops that were planned to assess the information needed by the 
Office of Conservation and Solar Energy (CS) to effectively evalu- 
ate the pending Energy Management Partnership Act (EMPA); the 
workshop concentrated on issues of the EMPA hierarchical partner- 
ship. The approach utilized offers two major benefits to CS. First, by 
considering the problem of program evaluation while EMPA is still 
in the planning stage, this study identifies any baseline information 
that should be collected prior to implementation of EMPA, and also 
provides CS with the opportunity to include evaluation consider- 
ations in the operating guidelines for the program. Second, by 
identifying the potential problems and benefits inherent in EMPA 
and then identifying the information necessary to evaluate these 
problems and benefits, information requirements tied to the reasons 
for needing that information are generated, rather than a long 


unrelated laundry list of information requirements. Drafting of 


EMPA is not yet complete. When the term EMPA is used here, it 
refers to a set of bills that are presently being melded together. The 
original EMPA bill, which originated in DOE, was designed to 
expand the role of state and local governments in achieving national 
energy goals. Specifically, EMPA would provide a total of $110 
million annually to state and local governments over a five year 
period to (1) develop an overall state energy plan, (2) consolidate 
three existing federal energy grant programs, (3) allow the secretary 
to fund directly innovative projects at the local level, and (4) 
provide additional assistance to states to cover the administrative 
costs of existing energy programs. Other bills, which may be passed 
in conjuncttion with EMPA or incorporated into EMPA, place 
additional emphasis on the local level by allocating as much as $400 
million annually to local governments. 


15904 National Energy Conservation Policy Act: an evaluation. 
Schipper, |. (Univ. of California, Berkeley); Hollander, J.M.; Levine, 
M.; Craig, P.P. Nat. Resour. J; 19: No. 4, 765-785(Oct 1979). 

A qualitative analysis is made of the landmark National 
Energy Conservation Policy Act (NECPA) of 1978 to examine its 
basic principles and objectives, how it proposes to meet those 
objectives, and the extent to which they are likely to be met. The 
authors feel that, while the Act makes some progress in defining the 
principles of conservation, not enough significance is granted to the 
economics of energy supply and demand and the value of market 
signals; NECPA should be evaluated on the basis of the amount, the 
speed, and the cost of energy that can be saved. They also feel that 
vagueness in the text reflects the lack of consensus in defining 
specific conservation measures and te skepticism many feel toward 
government participation. Some of the constraints on utility partici- 
pation in the Title II residential program, for example, are viewed as 
shortsighted. The major controvery over NECPA involves Title IV, 
which substitutes government-imposed energy-efficiency standards 
for pricing efficiency, although economicaly rational energy use will 
probably result from either approach. Two problems - lifecycle cost 
and procurement practices, both of which could discourage solar 
technologies - are noted for Title V. (DCK) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 14830, 14831, 15871, 15914, 
15923, 15981, 16024, 16043 


15905 (DOE/IA—0009-2) Joint Peru/United States report on 
Peru/United States cooperative energy assessment. Volume 2. Annex 
1, rtment of Energy, Washington, DC (USA)). Aug 1979. 
166p. . NTIS, PC A08/MF AO1. 

An examination of the energy sources of Peru was undertaken 
by the USA in collaboration with Peru. First, an introduction 
establishes the purpose and summarizes results, after which the status 
of energy supply is presented. The ensuing sections contain the 
contributions of the participating technical specialists, namely: Peru's 
hydrocarbon potential, estimated reserves, and projected production 
rates; coal deposits in Peru; geothermal energy; uranium; miscella- 
neous energy sources; energy-related minerals; water resources in 
Peru; and geologic hazards in Peru. A separate abstract was pre- 
pared for each of the sections. (MCW) 


ERA VOL. 5, NO. 10 


15906 (EPRI-EA—1180) Erergy transition strategies: a progress 
report. Manne, A.S. (Stanford Univ., CA (USA). Dept. of Oper- 
ations Research). Sep 1979. 117p. Dep. NTIS, PC A06/MF AOI. 
Ener, ransition Strategies is an EPRI project that has 
examined different aspects of the long-term problem of transition 
from scarce to abundant energy resources. This report presents three 
rs that were produced as of that project. The first paper, A 
Decision Analysis of the US Breeder Reactor Program by Alan S. 
Manne and Richard G. Richels, applies the ETA-MACRO model to 
the debate over breeder R & D strategy. The second paper, Alterna- 
tive Models of Energy Demand by Sergio Granville (EAPA 5:2810), 
examines the econometric evidence on the elasticity of substitution. 
The third paper, Exhaustible Resource Models: The Value of Infor- 
mation by ‘anee Chao, extends the Hotelling-Nordhaus exhaust- 
ible resource model by (1) allowing for a gradual shift to the 
backstop technology and (2) allowing for uncertainty about the cost 
of this backstop and the price elasticity of energy demand. The 
Summary of the report also abstracts four other papers produced by 
the project: ETA-MACRO: A Model of Energy-Economy Interac- 
tions EAPA 4:2289, The Fable of the Elephant and the Rabbit; 
Probability Assessments and Decision Analysis of Alternative Nu- 
clear Fuel Cycles; and Energy Transition Strategies for the Industri- 
alized Nations. 


15907 (HEDL-TME—79-75) DND: a model for forecasting elec- 
trical energy usage by water-resource subregion. Sonnichsen, J.C. Jr. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Feb 1980. Contract EY-76-C-14-2170. 52p. Dep. NTIS, PC A04/MF 
AOl. 

A forecast methodology was derived from principles of 
econometrics using exogenous variables, i.e., cost of electricity, 
consumer income, and price elasticity as indicators of growth for 
each consuming sector: residential, commercial, and industrial. The 
model was calibrated using forecast data submitted to the Depart- 
ment of Energy (DOE) by the nine Regional Electric Reliability 
Councils. Estimates on electrical energy usage by specific water- 
resource subregion were obtained by normalizing forecasted total 
electrical energy —_ by state into per capita usage. The usage 
factor and data on forecasted population were applied for each 
water resource subregion. The results derived using the model are 
self-consistent and in good agreement with DOE Energy Informa- 
tion Administration projections. The differences that exist are large- 
ly the result of assumptions regarding specific aggregations and 
assignment of regional-system reliability and load factors. 8 refer- 
ences, 2 figures, 13 tables. 


15908 (LBL—9830) Energy transition in California. Christen- 
sen, M.N. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1978. Contract W-7405-ENG-48. 26p. (CONF-780173— 
1). Dep. NTIS, PC A03/MF AOl1. 

From American Association for the Advancement of Science 
symposium; Houston, TX, USA (8 Jan 1978). 

This paper focuses on the elements of consensus in the energy 
debate and on patterns of decision by end users of energy. It argues 
that the common emphasis on disputed projections of depletion of oil 
and gas and disputes over siting of energy facilities obscures funda- 
mental choices and developments that are already under way. Con- 
sensus on prospects of rising costs, environmental problems, and 
vulnerability to uncertainties is shaping the energy transition in ways 
that will constrain expansion of large-scale centralized supply and 
shift the focus of attention to improvements in efficiency of use of 
energy and to development of self-help sources. It is concluded that 
aggregate energy demands may well peak in the early 1990s and that 
demands for marketed energy may well decline slowly thereafter. 


15909 (PB—294016) New York State energy consumption and 
supply statistics, 1960-1976. (New York Energy Office, Albany 
(USA)). Aug 1978. 93p. NTIS, PC A0S/MF AOl1. 

This report presents data on New York State energy con- 
sumption and supply necessary to analyze present and future energy 
resource use and supply within the State. 


15910 Energy forum: energy alternatives - options for America’s 
growth. New York, NY; D. F. King and Co., Inc. (1979). 40p. 
This energy forum, chaired by Mr. Robert Amen from the 

D.F. King and Co., Inc., covered subjects concerning the energy 
situation. Gene Luntey spoke on the Methane Alternative to Import- 
ed Oil followed by a discussion of the one-million-mile distribution 
system now in place to carry either methane or natural gas. William 
Connolly from Combustion Engineering, Incorporated presented a 
general background on synthetic fuels and some specifics on the 
company’s coal gasification, fluidized-bed boilers, coal-liquefaction 
roducts, and others related to alternate energy sources. Mr. John C. 
ierwirth from Grumman Corporation discussed the company’s 
overall capability and position in the energy future, specifically 
describing its Sunstream solar energy system for residential water 
heating and its other energy-related projects, such as waste disposal, 
energy recovery systems, and the nuclear fusion team at Princeton. 
Mr. Richard E. Love told about Peabody International 
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Corporation's capability in alternative fuels i» Gate fuel a. 
tion, liquefaction, fuel analysis, and waste fuel). Also, a transcript of 
the questions posed and answers provided at the forum is given. The 
remarks of Professor Robert Stobaugh at the luncheon are not 
included. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 14803, 15114, 15864, 15865, 
15870, 15902, 15903, 15904, 15924, 15936, 15989, 16038, 16039, 16797 


15911 (CONF-790845—, pp 99-102) Summary of the analysis of 
federal incentives used to stimulate energy production. Emery, J.C.; 
Cone, B.W. (Battelle Pacific Northwest Labs., Richland, WA). 1979. 

From Solar 79 Northwest conference; 'Seattle, WA, USA (10 
Aug 1979). 

The Federal Government has acted to shift energy supply 
and demand relationships since 1918. Government actions were 
looked at from economic, political, organizational, and legal points 
of view. These viewpoints resulted in a theoretical typology and 
method for choosing among government actions those considered as 
incentives to energy production. Using the typology of government 
action, a generic approach identified and quantified federal incen- 
tives to energy production in 1977. The incentives provided to the 
major energy sources (nuclear, hydro, electricity, coal, oil, and gas) 
are analyzed along their trajectories from exploration to waste 
management. Finally, conclusions are drawn with respect to the 
application of solar energy policy. 


15912 (DOE/RG/10019—T1) Clearinghouses and — 
resources offering utility-related products and services. (Kappa 

tems, Inc., Arlington, VA (USA)). 10 Dec 1979. Coatract 3 og 
79RG10019. 40p. Dep. NTIS, PC A03/MF AOl1. 

This report, signed for use within the utility community, 
offers informative descriptions of some of the more relevant organi- 
zations engaged in providing information concerned with utility rate 
regulation. Eighteen information profiles are structured to include 
the name, address, and telephone number of each of the organiza- 
tions, and where appropriate, personnel who should be contacted for 
assistance. A brief synopsis of relevant data indicates type of infor- 
mation and services available to users. 


15913 (PB—294738) Science and technology advice for the ex- 
ecutive the Michigan experience. Taylor, W.C.; Nern, C.F.; Kello; 
J.C. (Michigan Office of Science and Technology, Lansing (USA)). 
Sep 1978. 30p. NTIS, PC A03/MF AO1. 

The Office of Science and Technology has provided an 
improved procedure by which information and advice on technical 
issues is presented to the Governor of Michigan for consideration in 
making state policy. Issues examined include a proposal to the 
Department of Defense to locate a massive communication antenna 
in Michigan, a chemical contaminating incident, a high-level nuclear 
waste disposal, low-level radioactive waste, and hazardous and toxic 
waste management. The report includes a description of the 
program's mode of operation and summaries of the above-mentioned 
issues. Principal findings center on a number of structural and 
procedural concepts. Descriptions of five areas in which significant 
experience was gained which may be transferable to other policy 
environments utilizing science advisory mechanisms are: a task force 
approach to substantive issues, participation in task force projects, 
public participation, output from task force studies, and indepen- 
dence for the science advisory mechanism. It is concluded that the 
program, as well as the administrative structure of the Office, has 
proven successful. 


15914 (PB—-295234) Rural development initiatives: Energy for 
rural America. (Executive Office of the President, Washington, DC 
(USA). Assistant to the Press, In for Intergovernmental Affairs). 
May 1979. 24p. NTIS, PC A02/MF AOI1. 

This report contains the initiatives undertaken og Se 
Carter administration to provide energy for rural America. 
initiatives include small-scale hydroelectric power, production of 
natural gas from coal and shale, production of gasohol from renew- 
able agricultural products, and use of wood as a source of energy. 


15915 (PB—295307) Meeting winter heating bills for needy fami- 
lies: how should the Federal program work. (General Accounting 
Office, Washin Tir DC (USA). Health Resources Div.). 26 Apr 
1979. 52p. NTIS, PC A04/MF AO1. 

A partial listing of topic areas includes: Reaching the crisis 
program target population; Implementing state plans; Serving those 
with the greatest need first; Eligibility controls; Agreements with 
fuel dealers; State program administration and oversight; Crisis 
program evaluation by CSA. 


15916 (PB—297545) Northeastern Legislative Leaders Energy 
ject, 1978. Final report, June 1975-June 1978. Abrams, A.J. 


ENERGY MANAGEMENT AND POLICY Ws 


lortheastern Legislative Leaders pe d Project, Albany, NY 
SA)). 1978. 68p. — PC A04/MF AOl 
The nature and activities of the Northeastern Legislative 
Leaders Energy Project (NELLEP) during the past three years is 
reported. Project —_ are described and the impact of 
the project is assessed accomplishments are grouped and dis- 
ee ene, nae: Sean conanran Promotion of 
ive Science and Technology Communication; Re- 
onal Alternatives; Northeastern Energy Trade-Offs; R: Ef- 
ectiveness; State Legislative Effectiveness; Project Utilization; 
Probiems nd Personnel Changes. Included in the appendices are: 
NELLEP information sources; organizational affiliations; participa- 
tion in meetings; seminars and conferences; and relations with the 
coalition of Northeast governors. 


15917 (PB—297729) Energy administration and regulation in 

: an analysis. (California Joint Committee on Energy 
Policy and Implementation, Sacramento (USA)). Mar 1979. 163p. 
NTIS, PC A08/MF AO1. 

This report sets forth an analysis and recommendations con- 
cerning alternatives for reorganization of the State Energy Re- 
sources Conservation and Development Commission and is intended 
to provide a basis for the Joint Committee's recommendations to the 
legislature on the reorganization of the state's energy-related func- 
tions. 


15918 (PB—297748) Northeastern Legislative Leaders Energy 
Project, annual report. Abrams, A.J. (Northeastern Legislative Lead- 
ers Energy Project, Albany, NY (USA)). Oct 1977. 52p. NTIS, PC 
A04/MF AO1. 

The Northeastern Legislative Leaders Energy Project 
(NLLEP) is a unique experiment in regional legislative cooperation. 
An Executive Board composed of the state legislative leadershi 
Connecticut, Delaware, Maine, Massachusetts, New alien 
New Jersey, New York, Pennsylvania, Rhode Island, and Vermont 
provides guidance and direction for project activities. This report 
describes the nature and activities of the Northeastern Legislative 
Leaders Energy Project (NLLEP). Accomplishments are grouped 
under six functional categories: promotion of interstate legislative 
science and technology communication; provision of scientific and 
technological assistance to participating state legislatures on energy 
sa matters; liaison with federal government entities responsible 
3 — policy development and implementation; pursuit of re- 

ternatives to the present fra: a see structure of energy- 
_ decision making; exploration of possible energy, environmen- 
tal and economic trade-offs between and among the Northeastern 
States; and assessment of the impact and potential of national energy 
programs for the Northeastern States. 


15919 Information requirements of the Department of Energy. 
Shepherd, G.R. peal of Energy, Washington, DC). Am. Ind. 
Hyg. Assoc. J.; 40: No. 12, 1114-1118(Dec 1979). 

From 6. life sciences symposium; Los Alamos, NM, USA (13 
Sep 1978). 

The relationships between the environmental part of DOE 
and scientists are described. The information required from science 
for DOE to pass on to Congress or the courts is discussed. Assess- 
ment of health and environmental effects of energy technology is 
defined. (DC) 


Information requirements related to new energy technol- 
pe Sent NIOSH viewpoint. "Osheroff B.J.; Bridbord, K. (National Inst. 
for Occupational Safety and Health, Rockville, MD). Am. Ind. Hyg. 
Assoc. J.; 4: No. 12, 1126-1130(Dec 1979). 

From 6. life sciences symposium; Los Alamos, NM, USA (13 
Sep 1978). 

The National Institute for Occupational Safety and Health 
(NIOSH) is responsibe for conducting research and developing 
recommended standards for occupational exposures to chemical and 
physical hazards, including those which arise in newly developing 
technology. An assessment of the potential deleterious impact on the 
occupational environment by existing and innovative energy tech- 
nologies is in progress. Programs are designed to use existing meth- 
odologies and to develop new approaches to define, anticipate and 
detect occupational safety and health problems, understand and 

revent occupational disease and accidents, and eliminate or control 
Cooneth. 


15921 (IDO—1570-T35) Energy problem. Wilkins, J.E. Jr. (EG 
and G Idaho, Inc., Idaho Falls (USA)). [nd]. Contract EY-76-C-07- 
1570. 9p. Dep. NTIS, PC A02/MF AO1. 

‘gy policy introduced or planned by the present adminis- 
tration as well as that of ue administrations dealing with self- 
sufficiency is discussed. Mr. Wilkins believes that penalizing a subset 
of the American such as cutting out some of the air 
conditioning or the individually chauffeured automobiles, will not 
result in an answer to the energy problem. But he is optimistic about 
the contribution that adjusting air-conditioning temperatures and 
limiting the size and weight of automobiles will e on energy 
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consumption. The willingness of the American public to make such 
significant changes in its social habits will de; to a considerable 
extent on the leadership and guidance furnished by the political 
leaders, but will perhaps be determined to an even greater extent by 
economic pressures, real or imagined. He then discusses the cost of 
energy. The issues involved in utilizing the enormous supply of coal 
that the US has and the development of nuclear power are cited. 
Noting that there are risks and costs associated with any benefit, Mr. 
Wilkins feels that reactor manufactuers, utilities, government agen- 
cies, and the various committees of Congress fail to recognize the 
essentially political nature of the opposition to the use of nuclear 
energy. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 14618, 16334 


15922 (BNL—50934) Locational analysis for the petrochemical 
industry. Isard, W.; Parcels, L. (Brookhaven National Lab., Upton, 
NY (USA)). Dec 1977. Contract EY-76-C-02-0016. 40p. Dep. 1S, 
PC A03/MF AOI. 

Among the many factors oe locational analysis of 
the petrochemical industry are (1) the infinite number of process 
combinations possible in a large petrochemical complex; (2) the 
difficulty of quantifying agglomeration economies which character- 
ize the industry; (3) the large number of products defined as petro- 
chemicals (some of which tend to be raw-material-location-oriented 
while others are market-oriented). One of the most important 
changes the petrochemical industry is undergoing is the current shift 
in feedstocks. Now that natural gas is —— costly and scarce, 
new production facilities will no longer be based on the light 
feedstocks such as ethane, but will instead be based on heavier 
feedstocks such as gas-oil and naptha. In this analysis, the authors 
attempt to outline the locational factors that will be most relevant to 
petrochemical producers of the future. The divergence of opinion 
over the effects and magnitude of the energy crisis or the future 
impact which environmental lobbying will have an petrochemical 
location makes it impossible to make projections with certainty. 
Consequently, they try to make explicit their assumptions and the 
uncertainty involved in some of these assumptions so that the reader 
can easily adjust their estimates in light of alternative hypotheses. 
Wherever possible, they rely on published predictions by industry 
experts. 36 references, 17 figures, 11 tables. 


15923 (BNL—51077) US oil and gas system representation in the 
EEMIS data structure. D’Acierno, J.; Hermelee, A.; Beller, M.; 
Bhagat, N.; Rabinowitz, J. (Brookhaven National Lab., Upton, NY 
(USA)). Nov 1979. Contract EY-76-C-02-0016. 93p. Dep. NTIS, PC 
A05/MF AOl. 

The object of this report is to demonstrate the physical 
aspects of the United States oil and natural gas industries which are 
incorporated in the design of the data structure of the Energy 
Emergency Management Information System (EEMIS) for the US 
Department of Energy (DOE). The overall data-structure guidelines 
were to provide information needed to address energy emergencies 
and to carry out US Department of Energy missions. Therefore, the 
data structure is designed to convey current and historical informa- 
tion relating to stocks and flows of energy commodities in the US. 8 
figures, 3 tables. 


COAL 


REFER ALSO TO CITATION(S) 14620, 14670, 14719, 14724, 
14728, 14730, 14741, 14754, 14756, 15928 


PETROLEUM 


REFER ALSO TO CITATION(S) 14761, 14785, 14803, 14804, 
14805, 14806, 14807, 14814, 14815, 14818, 16703, 16704, 16705, 
16706, 16707, 16708, 16709, 16716 


NATURAL GAS 
REFER ALSO TO CITATION(S) 14815, 14830, 14831 


15924 Producer regulation and the Natural Gas Policy Act of 
1978. Nordhaus, R.R. (Federal Energy Regulatory Commission, 
Washington, DC). Nat. Resour. J.; 19: No. 4, 829-857(Oct 1979). 

Natural gas regulaton and the chronology of judicial inter- 
vention attempts are traced from the 1911 Supreme Court decision 
(Oklahoma vs Kansas Natural Gas Co.) removing regulation of 
interstate transport and wholesale sales through the major provisions 
and implications of the Natural Gas Policy Act (NGPA) of 1978. 
The Natural Gas Act of 1938 filled the gap left by the 1911 decision 
with state utility regulation on interstate transport and retail sales. 
The parity of regulation eliminated incentives for producers and 
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pipelines to sell in the interstate in preference to the intrastate 
market. A new regulatory gap was created in 1973 in the interstate 
market by the Phillips decision (Phillips Petroleum Company vs 
Federal Power commission) and the states were ae a unwilling to 
fill this gap. The NGPA represents a congressional response to this 
disparity of regulatory treatment and, in many respects, is an overlay 
of the Natural Gas Act. (DCK) 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 14620, 14836, 14837, 14838 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 15910 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 15689, 15697, 15698, 15907, 16024 


15925 (DOE/ER/10085—T1) Investigating load management 
technology options: a survey of technologies and issues. Final report. 
(Donovan, Hamester and Rattien, Inc., Washington, DC (USA)). 
Dec 1979. Contract FG045-79ER 10085. 112p. Dep. NTIS, PC A06/ 
MF AOl. 

Load-management-technology options are commercially 
available and may be desirable in many utility-service areas. Energy- 
conservation and renewable-energy-supply technologies are also 
cost-effective in many applications and, where installed, may reduce 
the effectiveness and attractiveness of load-management options. 
Recent energy legislation has not addressed these competitive inter- 
relationships; future legislation is unlikely to do so unless a coordi- 
nated task-force effort among relevant DOE offices is pursued to 
derive strategic technology and policy recommendations on this 
issue. R and D strategies should help formulate these recommenda- 
tions. 


15926 (DOE/ERA—0056-1) National power grid study. Volume 
I. Final report. (Department of Energy, Washington, DC (USA). 
Economic Regulatory Administration). Jan 1980. 117p. Dep. NTIS, 
PC A06/MF AOl1. 

Although entitled The National Power Grid Study, a phrase 
generally associated with electrical transmission, this report consists 
of an investigation of both generation and transmission resources; in 
other words, the nation’s bulk power supply system. Included are 
not only the existing and potential physical elements of that system 
(powerplants, transmission networks, major substations, control 
facilities, and the like), but also existing and potential organizational 
arrangements and governmental participation. The Report does not 
inquire into the matter of utility distribution systems. Together with 
supporting technical research published in Volume II, this report 
describes the current bulk power supply system in the US, problems 
facing the electric-utility industry, realistic options, potential benefits 
and costs of those options, some guiding principles for decision 
making, findings of fact, and recommendations and proposals. In 
terms of timeframe, the Report and its constituent studies look 
generally to the period between now and the turn of the century. A 
shorter timeframe is required within which to plan, design, and 
deploy major new transmission and generation facilities; a longer 
timeframe is needed within which to fully depreciate such facilities. 
But generally, the study concerns itself with the next 20 years. 
Throughout this Report reference will be made to physical intercon- 
nection, coordinated planning and development, and integrated op- 
erations. It is through these mechanisms that economic savings 
might be realized, reliability improved, or energy conserved. 


15927 (DOE/ERA—0056/3) National Power Grid Study. Ex- 
ecutive Summary. (Department of Energy, Washington, DC (USA). 
Economic Regulatory Administration). Jan 1980. 19p. Dep. NTIS, 
PC A02/MF AOl. 

The National Power Grid Study examined possible Federal 
roles ranging from little or no Federal intervention to the much 
greater Federal intervention proposed by the late Senator Metcalf 
and others. Recommendations made represent a significant new 
Federal thrust. While relying heavily upon the existing industry 
structure to plan, design, build, and operate the electric power 
system, the recommendations provide a mechanism for developing 
and evaluating improvements perceived by government agencies. 
While recognizing that transmission cannot substitute for inadequate 
generation, they provide a mechanism for building a transmission 
system capable of utilizing regional load and generation imbalances. 
While recognizing local and regional differences, and the role of 
appropriate technologies, they ensure that national goals are not 
forgotten. All this can be done with minimum subsidies and mini- 
mum Federal presence. Taken together, the recommendations pro- 
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vide a balanced approach to reducing dependence on imported oil, 
switching to abundant domestic fuels, utilizing efficiencies of scale in 
investments and operations to slow rising costs, and providing a 
flexible system capable of responding more effectively to power- 
supply disruptions. Study recommendations and the background of 
the study are detailed in this Executive Summary. (MCW) 


15928 Impact of the 1977-78 coal miners’ strike on Illinois Elec- 
tric Utilities. Springfield, IL; Illinois Bureau of the Budget (1979). 


The most disruptive problems created within an electric 
utility concerns its fuel-supply network. The primary causes of fuel- 
delivery interruptions to utilities in Illinois and neighboring states are 
severe winter weather and strikes by fuel-production labor. Utilities 
in Illinois and elsewhere were faced with the problems created by 
the UMWA general strike, December 6, 1977 to March 27, 1978. 
The impact of the strike on Illinois utilities is described; how the 
utilities mitigated this impact is discussed. Section 1 provides a brief 
description of the UMWA general strike; information concerning the 
UMWA’'s influence in the coal industry is provided, as reflected in 
mine employment and production statistics. Section 2 analyzes the 
strike’s impact on the aggregate electric-utility system in Illinois. 
The final section presents a detailed analysis of the strike’s impact on 
Illinois’ 4 major utilties. (MCW) 


15929 Handbook of sources of electric utiity data (with specific 
reference to Illinois). Springfield, IL; Illinois Bureau of the Budget 
(1979). 79p. (NP—24316). 

The handbook is a compendium of electric utilities data 
sources. It is divided into four major sections: the first defines the 
operational and environmental variables upon which most policy- 
related research yo ow! the second provides a list of the most 
important sources of information defined by the variables set forth in 
the first section; the third provides a detailed outline of the reports 
electric utilities must file with the Department of Energy/Energy 
Information Administration (DOE/EIA); and the fourth cross-refer- 
ences the first and second sections by categorizing data sources by 
time period covered and size of reporting unit. 


15930 Overview of electric utilities in Illinois. Springfield, IL; 
Illinois Bureau of the Budget (1979). 74p. (NP—24315). 

Information is provided on the electric utility system in 
Illinois with an emphasis on reliability. A description of the electric 
utility system and individual utilities in Illinois is first presented. Key 
operations data including fuel consumption, fuel stockpile, and elec- 
tric demand are given. The second part examines plans made by the 
electric utilities as a system and individually to mitigate reliability 
problems, providing an understanding of the potential electric reli- 
ability problems and the plans developed by utilities to cope with 
these potential problems. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 15066, 15876 


15937 (BNL—50936) Statistical analysis of regional capital and 
operating costs for electric power generation. Sanchez, L.R.; Myers, 
M.G.; Herrman, J.A.; Provanizano, A.J. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1977. Contract EY-76-C-02-0016. 153p. 
Dep. NTIS, PC A08/MF AO1. 

This report presents the results of a three and one-half-month 
study conducted for Brookhaven National Lab. to develop capital 
and operating cost relationships for seven electric power generating 
technologies: oil-, coal-, gas-, and nuclear-fired steam-electric plants, 
hydroelectric plants, and gas-turbine plants. The methodology is 
based primarily on statistical analysis of Federal Power Commission 
data for plant construction and annual operating costs. The develop- 
ment of cost-output relationships for electric power generation is 
emphasized, considering the effects of scale, technology, and loca- 
tion on each of the generating processes investigated. The regional 
effects on cost are measured at the Census Region level to be 
consistent with the Brookhaven Multi-Regional Energy and Interin- 
dustry Regional Model of the United States. Preliminary cost rela- 
tionships for system-wide costs - transmission, distribution, and gen- 
eral expenses - were also derived. These preliminary results cover 
the demand for transmission and distribution capacity and operating 
and maintenance custs in terms of system-service characteristics. 15 
references, 6 figures, 23 tables. 


15932 (PB—298750) A handbook of sources of electric utility 
data (with specific reference to Illinois). Sanghi, A.K.; Baldwin, R.E.; 
Sim, C. (Illinois Bureau of the Budget, Springfield (USA). Office of 
Planning). Mar 1979. 83p. NTIS, PC A0S/MF A0O1. 

e handbook is a compendium of electric utilities data 
sources. It is divided into four major sections: the first defines the 
operational and environmental variables upon which most policy 
related research depends; the second provides a list of the most 
important sources of information defined by the variables set forth in 
the first section. The third section provides a detailed outline of the 
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reports electric utilities must file with the Department of Energy/ 
Energy Information Administration (DOE/EIA). These reports are 
the best fundamental sources of firsthand information available. The 
reports are also listed in section two, set forth by the variables in 
section one, rather than in outline form. The fourth section cross- 
references the first and second sections by categorizing data sources 
by time period covered and size of reporting unit. 


15933 Decentralized electricity and cogeneration options. New 
York, NY; Aspen Institute for Humanistic Studies (1979). 3lp. 
(CONF-790781—(Summ.)). 

From 2. annual energy R and D priorities workshop; Aspen, 
CO, USA (13 Jul 1979). 

This Workshop sought to arrive at agreement on the best 
approaches for taking advantage of the desirable characteristics of 
both centralized and decentralized systems and to develop guidelines 
for the necessary transactions between centralized and decentralized 
systems. The topics considered in depth are: characteristics of cen- 
tralized and decentralized systems; implication of energy demand 
and prices; decentralized technologies; the user view; the regulator 
view; the utility view; the public policy view; and energy research 
and commercialization policy. It was concluded that: centralized and 
decentralized energy technologies are not mutually exclusive to any 
major degree; decentralized systems will come into increasing use; 
the interest of the consumer and the utilities as well as the introduc- 
tion of new technology will be best served by — among 
competent producers, including utilities; and research and develop- 
ment should emphasize demonstration of decentralized technologies. 
Some policy changes are recommended. Conclusions reached by the 
Workshop on the future roles of centralized utility systems and of 
decentralized electricity and cogeneration options needed to resolve 
these issues are discussed in detail. (MCW) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 16001, 16004, 16091 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 15863, 15871, 15889, 15910 


SOLAR 


REFER ALSO TO CITATION(S) 14837, 15069, 15070, 15077, 
15079, 15113, 15115, 15116, 15117, 15118, 15119, 15120, 15123, 
15244, 15245, 15341, 15353, 15409, 15467, 15479 


15934 (SAND—80-0562C) Divide and conquer: a computer 
networking premise. Mortley, J.L. (Sandia Labs., Albuquerque, NM 
(USA)). 1980. Contract EY-76-C-0789. 10p. (CONF-800502—6). 
Dep. NTIS, PC A02/MF AOl1. 

From 26. international instrumentation symposium; Seattle, 
WA, USA (5 May 1980). 

In alternate energy source R and D there are few guidelines 
to assist the measurement and control engineer in his conceptual or 
final design; in fact, frequently the final design for one part of an 
advanced experimental facility is in progress or complete before the 
conceptual design can be started for the next phase. This pa 
discusses the philosophy, technique, pros, and cons of utilizing mini- 
and microcomputer-distributed networks to distribute tasks without 
stifling growth or creativity and still meeting cost and performance 
estimates. Also, examples of actual design solution and evolution of 
an alternate energy source research facility are discussed. 5 figures, 1 
table. 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 15121, 15469, 15471, 15473, 
15478, 15500, 15539, 15541, 15542, 15543, 15544, 15545, 15546, 
15555, 15567, 15604, 15605, 15606, 15620, 15622, 15627 


OTHER 


REFER ALSO TO CITATION(S) 14620, 15049, 15057, 15182, 
15634, 15635, 15636, 15637, 15639, 15643, 15644, 15654, 15¢55. 
15970, 15971, 15972, 17159, 17211 


15935 (CONF-800129—1) Effect of existing law on the financing 
of municipally sponsored systems for converting waste to energy. 
Rines, C.; Donnelly, P.F. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF AO}. 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 
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The DOE Urban Waste Program to promote use of urban 
waste as a source of energy is discussed. Institutional impediments 
rather than technical problems are proving intractable. The planning 
and building of resource recovery facilities meets opposition by 
existing state and federal laws. The example of Hempstead, New 
York, illustrates the way laws can work against a city attempting to 
strike out in new directions. The resource recovery project and the 
obstacles the city had to overcome are described. (DO) 


15936 (PB—297687) Phases in the deployment of offshore wind 
energy conversion systems (WECS) to legal-institution- 
al of wind energy conversion systems. Appendix a. 
(George Washington Univ., Washington, DC (USA). Program of 
Policy Studies in Science and Technology). Mar 1977. 49p. NTIS, 
PC A03/MF AOl1. 

The basic sequence of functions and actions which will be or 
may be involved in the deployment of an offshore wind energy 
conversion system (WECS) installation is presented. Certain project 
configurations are posited in order to examine on a provisional basis 
the types of legal-institutional issues which might arise in the process 
of installation. These basic WECS configurations are: (ly fixed 
platform units within the three-mile limit; (2) artificial island or 
extended land fill within the three-mile limit; (3) fixed platform on 
the Outer Continental Shelf (OCS) beyond the three-mile limit; (4) 
artificial island on the OCS beyond the three-mile limit; (5) moored 
units on the OCS or out to the proposed 200-mile ‘economic zone’; 
and (6) moored units beyond the outer limits of the OCS or beyond 
the proposed ‘economic zone’. 


ENERGY CONVERSION 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 15243 


15937 (CONS—2895-T1) MHD high performance demonstration 
experiment. Interagency agreement No. ET-78-I-01-2895. Quarterly 
progress report, October 1-December 31, 1978. (Arnold Engineering 
Development Center, Arnold Air Force Station, TN (USA)). Jan 
1979. Contract ET-78-I-01-2895. 23p. Dep. NTIS, PC A02/MF AOI1. 

The objective of this experimental research, initiated in De- 
cember 1973, is to demonstrate the attainment of MHD performance 
on a sufficiently large scale to verify that the projected efficiency of 
the commercial MHD concept is viable. To perform the experiment, 
an existing facility at the Arnold Engineering Development Center 
was refurbished and the new systems required for performing the 
experiment have been designed and built. In particular, the largest 
systems which have required the greatest portion of the expended 
effort are the generator channel and 6 Tesla (T) cryogenically 
cooled magnet. The generator channel is now complete and the 
magnet is approximately 85 percent complete. Proof testing of 
various components has been performed to the extent possible and 
extensive testing of the plasma generator with its ancillary systems in 
particular has been completed. During the period between October 
1, 1978 and December 31, 1978, the assembly of the magnet contin- 
ued with the installation of the force containment structure (FCS) 
and upper pole steel being completed. Final placement of the magnet 
was accomplished and initial testing of the magnet performance was 
started. In the course of this testing, an arc over occurred in the 
outlet end coolant tubes and the testing was terminated to effect 
remedial repairs. Prior to the arc over, three successful powered 
tests with a peak field strength slightly greater than 2 T were 
performed. Fabrication of the components for the subsonic diffuser 
and alignment of the generator channel sections on the channel cart 
were also completed in this period. 


(CONS—2895-T2) MHD high performance demonstration 
experiment. Interagency agreement No. ET-78-I-01-2895. Quarterly 
progress report, January 1-March 31, 1979. (Arnold Engineering 
Development Center, Arnold Air Force Station, TN (USA)). Apr 
1979. Contract ET-78-I-01-2895. 20p. Dep. NTIS, PC A02/MF AOl1. 

The objective of this experimental research, started in late 

1973, is to demonstrate the attainment of MHD performance on a 
sufficiently large scale and to verify that the projected efficiency of 
the commercial MHD concept is attainable. To perform the experi- 
ment, an existing facility at the Arnold Engineering Development 
Center (USAF) was refurbished and the new systems required for 
ae the experiment have been designed and built. In particu- 
, the largest systems which have required the greatest expenditure 
of resources are the generator channel and the 6 Tesla (T) cryogeni- 
cally cooled magnet. The generator fabrication is complete and the 
five sections are being connected and pressure tested on the channel 
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cart. The magnet is pagneniennaalsy 98 percent complete, lacking only 
the outlet end thermal enclosure, manifolding hookup, and perma- 
nent attachment of the power leads. During the period between 
January 1, 1979 and March 31, 1979, considerable effort was devoted 
to the magnet assembly to permit progress concurrent with repai 
necessitated by arc damage which occurred at the end of the 
previous quarter. An air conditioning system to control moisture 
condensation in the magnet bore, or on or within the generator 
channel when it is installed, was designed and is being procured. 
Final assembly of the subsonic diffuser was started. 


15939 (FE—1760-40) MHD Coal-Fired Flow Facility. Annual 
technical progress report, January-December 1978. Dicks, J.B.; Mar- 
kant, H.P.; Crawford, L.W. (Tennessee Univ., Tullahoma (USA). 
Space Inst.). 29 Jun 1979. Contract EX-76-C-01-1760. 115p. Dep. 
NTIS, PC A06/MF AO1. 

The University of Tennessee Space Institute (UTSI) reports 
on significant advances, as well as problems and planned research 
and testing, and on construction progress for the Coal-Fired Flow 
Facility (CFFF) during the year January 1, 1978 through December 
31, 1978. Advances made and reported include the following: (1) the 
Fuels and Chemistry Laboratory significantly improved its capabili- 
ty for evaluating the performance of the MHD system and its 
components, (2) the UTSI data acquisition system bandwidth was 
increased from 0.03 to 10 Hertz so that all of the data channels can 
be analyzed statistically, even under frequently changing plant con- 
ditions during a run, (3) the least cost superconducting magnet useful 
throughout the operating range of the CFFF was determined, (4) a 
method for reducing NO/sub x/ at the stack to about 300 ppM (0.18 
lb/10® Btu) was demonstrated (this level is below EPA limits); the 
system operated with a primary combustor (operating at approxi- 
mately equal to 85% of stoichiometry) and a secondary combustor, 
(5) seed regeneration analysis and evaluation indicates that the 
Direct Reduction process offers the greatest potential advantage, 
and (6) calculated channel parameters and experimental data have 
been used to calculate the limiting resistor values needed to maxi- 
mize diagonal conducting wall (DCW) channel system current ex- 
traction. Other technical subjects are covered. 


15940 (FE—2215-12) Critical contributions in MHD power gen- 
eration. Quarterly technical progress report, December 1, 1977-Febru- 
ary 28, 1978. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). Mar 1978. Contract EX-76-C-01-2215. 286p. 
Dep. NTIS, PC A13/MF AO1. 

Research and development in open-cycle coal-fired MHD 
power generation is described. The scope and objectives of the MIT 
program are: (1) establish chemical, thermal, and electrical data to 
guide materials selection, develop improved detail designs, and sup- 
port performance analyses of MHD electrode modules and insulator 
materials; (2) parametrically investigate selected electrode properties 
of critical design importance in chemical, thermal, and electrical 
environments simulating a coal-fired MHD generator; (3) develop 
combustion data pertinent to the design of MHD combustors; (4) 
establish techniques for the analysis and understanding of critical 
MHD phenomena which have an important bearing on MHD gener- 
ator performance; such phenomena include inter-electrode break- 
down, time-dependent behavior, effective plasma properties and 
plasma inhomogeneities; (5) establish the operating characteristics of 
an MHD disk generator; (6) continue work on computer techniques 
for modeling and for design and cost analysis of MHD components 
and the overall system; (7) integrate the engineering data and design 
criteria, as applicable, which are developed in the listed tasks into a 
model of the MHD channel; (8) participate in the US/USSR Coop- 
erative Program in MHD Power Generation; and (9) participate in 
technical support of the DOE MHD Project Office. Progress in each 
of these areas is reported. (WHK) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 15940, 15959, 15960 


15941 Role of interfacial heat and mechanical energy transfers in 
a liquid-metal MHD generator. Fabris, G.; Pierson, E.S. (Argonne 
National Lab., IL (USA)). Energy Convers.; 19: No. 2, 111-118(1979). 

A brief description of the two-phase liquid-metal MHD 
power SS cycle and its advantages is provided. The impor- 
tance of good interfacial liquid to gas heat transfer is discussed, and 
data confirming that satisfactory heat transfer is indeed achieved in 
an experimental generator are presented. An expression for the effect 
of the velocity difference between the gas and the liquid on gener- 
ator performance is derived. An equivalent turbine efficiency is 
defined to characterize the generator as part of a heat engine and 
related to experimental data. 


15942 (FE—2341-12) High magnetic field MHD Generator Pro- 
gram. Quarterly report, January 1 to March 31, 1979, Eustis, R.H.; 
Kruger, C.H.; Mitchner, M.; Self, S.A.; Koester, J.K. (Stanford 
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Univ., CA (USA). High Temperature Gasdynamics Lab.). Apr 1979. 
Contract EX-76-C-01-2341. Sip. Dep. NTIS, PC A04/MF AOl1. 

te abstracts were prepared for the quarterly progress 
report and for each of the four papers appended. The four papers 
have been accepted for BD Wik) at the 18th Symposium on 
Engineering Aspects of MHD. (WHK) 


15943 (FE—2341-12, pp 17-24) Fluctuations in combustion 
MHD generator systems. Barton, J.P.; Koester, J.K.; Mitchner, M. 
(Stanford Univ., CA). Apr 1979. 

In High magnetic field MHD Generator Program. Quarterly 
report, January 1 to March 31, 1979. 

Inherent fluctuations in electrode current, electric field, and 
pressure within a subsonic, combustion-driven, MHD generator 
system have been measured and analyzed. An analysis of fluctu- 
ation measurements as a function of the MHD generator operating 

eters has provided information concerning the nature of the 
inherent disturbances. The results indicate that the inherent distur- 
bances consist of a combination of axial acoustical standing waves 
and local, convected conductivity nonuniformities. The effects of 
these inherent property fluctuations upon actual MHD generator 
operation are presented and discussed. A theoretical model, utilizing 
a linearized analysis of the MHD generator, gives qualitative agree- 
ment with the experimental observations. The use of this model to 
eg the importance of these effects for generators operating at 

igh magnetic Gisseolion is considered. 


15944 (FE—2341-12, pp 25-30) Experiments concerning inhomo- 
geneities in combustion MHD generators. Kowalik, R.M.; Kruger, 
C.H. (Stanford Univ., CA). Apr 1979. 

In High magnetic field MHD Generator Program. Quarterly 
report, January 1 to March 31, 1979. 

Two sets of inhomogeneity experiments have been run in the 
Stanford facility. The first set investigated the effects of currents and 
applied magnetic fields on plasma luminosity fluctuations. Results 
indicated that luminosity fluctuations were affected by the currents 
and fields; however, the effects were small in our configuration. The 
second set of experiments demonstrated the feasibility of local con- 
ductivity fluctuation measurements with a laser-induced fluores- 
cence disgnostic. Local fluorescence fluctuations were found to be 
almost a factor of two larger than simultaneously measured line-of- 
sight luminosity fluctuations. The laser-induced fluorescence diag- 
nostic should be applicable in many MHD channels; a discussion of 
its capabilities and limitations is presented. 


15945 (FE—2341-12, pp 37-47) Performance of disk generators 
for open-cycle MHD power generation. Nakamura, T.; Jenkins, M.K. 
(Stanford Univ., CA). Apr 1979. 

In High magnetic field MHD Generator Program. Quarterly 
report, January 1 to March 31, 1979. 

The performance characteristics of disk MHD generators are 
analyzed for the combustion products of a Western coal at typical 
base-load conditions. Three disk generator configurations - radial 
outflow, radial inflow and radial inflow-outflow - are considered for 
both impulse and reaction modes of operation. It is shown that, in 
terms of enthalpy extraction, generator isentropic efficiency, electric 
fields to be sustained along the generator channel and simplicity of 
the configuration channel geometry, the reaction mode radial inflow 

uration is panes for the baseload disk generator. The 

inflow-outflow configuration, which is a combination of the 
ror and the outflow geometries, could attain higher performance 
than the radial inflow aps ye with substantially reduced gen- 
erator size. Comparisons of disk generators with linear generators 
show that the performance of the disk generator is comparable to 
that of the diagonal generator, while the magnet cost for the disk 
generator is expected to be less than that for linear generators. In 
view of these results, together with the advantages associated with 
simple channel construction, it is concluded that the disk generator is 
a potentially effective alternative to linear generators for base-load 
power generation. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 15939, 15940, 15953, 16189 


15946 (ANL/MHD—79-15) Modified NASA-Lewis Chemical 

um Code for MHD applications. Sacks, R.A.; Geyer, H.K.; 
Grammel, S.J.; Doss, E.D. (Argonne National Lab., IL (USA)). Dec 
1979. Contract W-31-109-ENG-38. 60p. Dep. NTIS, PC A04/MF 
AOl. 


A substantially modified version of the NASA-Lewis Chemi- 
cal Equilibrium Code has recently been developed. The modifica- 
tions were designed to extend the power and convenience of the 
Code as a tool for performing combustor analysis for MHD systems 
studies. This report describes the effect of the programming details 
from a user point of view, but does not describe the Code in detail. 


15947 (CONF-790815—34) Safety analysis of the UTSI-CFFF 
superconducting magnet. Turner, L.R.; Wang, S.T.; Smith, R.P.; 
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VanderArend, P.C.; Hsu, Y.H. (Argonne National Lab., IL (USA); 
Cryogenic Consultants, Inc., Allentown, PA (USA); General 
Atomic Co., San Diego, CA (USA)). 1979. Contract W-31-109- 
ENG-38. my Dep. NTIS, PC A02/MF AOI. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 An 


designing a large superconducting magnet such as the 
UTSI-CFFF dipole, great attertion must be devoted to the safety of 
the magnet and personnel. The conductor for the UTSI-CFFF 
magnet incorporates much copper stabilizer, which both insures its 
cryostability, and contributes to the magnet safety. The quench 
analysis and the cryostat fault condition analysis are ogee resented. Two 
analyses of exposed turns follow; the first shows that gas cooling 
protects uncovered turns; the second, that the cryostat pressure 
relief system protects them. Finally the failure mode and safety 
analysis is presented. 


15948 (CONF-790815—35) Cryogenic aspects 
CFFF superconducting magnet for MHD research. Niemann, 
R.C.; Wang, S.T.; Dawson, J.W. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC 
ety A0l. 

Cryogenic engineering conference; Madison, WI, USA 


(21 Aug 1979) 
cryogenic aspects of the design of a we superconduct- 
ing dipole magnet system to be employed for research in 
magnetohydrodynamics at the University of Tennessee Coal Fired 
Fuel Facility are presented. The system incorporates a low loss 
liquid helium cryostat, an integrated helium refrigerator/liquefier, 
and the necessary controls and instrumentation for cooldown, steady 
state operation, and fault conditions. Details of the design include 
the magnet cryostat, the cryogenic support system, instrumentation, 
and operations for cooldown, steady state, and fault conditions. 


— Le att Operation and maintenance of DOE/ 
ETC two-stage MHD — combustor. Quarterly activity 
report A 1, 1979-September 30, 1979. (Management and Technical 
, Bruceton, PA (USA). 26 Oct 1979. Contract EY-76- 
C02. 4009. 2 25p. . NTIS, PC A02/MF A0O1. 

Efforts involved preparing for and conducting scroll combus- 
tor test runs SC7906 and SC7907 and installation of the AVCO 
Test Section downstream of the combustor 2nd to 
determine operating and performance characteristics of the MHD 
plasma during future runs. Numerous design and operational im- 
provements, described in this report, were made to the combustor 
and its support systems in an effort to prevent foreign particles from 
entering and blocking the combustor internal cooling water tubing; 
to reduce acid corrosion within the combustor and its off gas piping 
when burning coal; and to establish known, controllable and repro- 

ducible coal flow rates using the Petrocarb coal feed system. 


15950 (COO—4049-15) Operation, maintenance and modifica- 
tion of DOE/PETC two-stage MHD pressurized coal combustor. 
Quarterly activity report, October 1-December 31, 1979. (M 
ment and Technical Serv Services Co., Philadelphia, PA (USA)). 28 Jan 
1980. Contract EY-76-C-02-4049. 16p. Dep. NTIS, PC A02/MF 
A0l. 
Efforts during the October through December 1979 fourth 

uarter commenced with the completion of the AVCO Diagnostic 
Test Section (DTS) installation downstream of the 2nd stage com- 
bustor. The high pressure cooling water system (HPCWS) supply 
and return piping was connected to the DTS and flow tests were run 
maximizing ad to each of the five (5) subassemblies. The DTS 
installation and flow testing were completed by the end of October, 
as scheduled. However, during system start-up for combustor test 
run S$C7908, leaks developed in the DTS which caused termination 
of the run. The major effort the remainder of this quarter involved 
extensive modification to the AVCO DTS and supporting facility 
equipment as described in this report to prevent these S$ in the 
future. Also, numerous equipment and operational improvements are 
described which were then made to the combustor and its support 
systems in an effort to make operation and maintenance more 
controllable, reliable and safe. 


15951 (FE—15529-3) MHD electrode development. Quarterly 
report for the period April-June 30, 1979. Sadler, J.W.; Bein, J.; 
Black, D.L. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Advanced Energy Systems Div.). Aug 1979. Contract ACO1-79ET 
15529. 106p. Dep. NTIS, PC A06/MF AOl1. 

Additional zirconia based electrode compositions have been 
identified as alternates for the non-slagging super-hot WESTF Test 
42. Fabrication and processing details are presentec for these alter- 
nate materials. Results are presented for slag compatibility tests of 
additional candidate ceramic insulating materials. Laboratory screen- 
ing tests, electrochemical and anode arc erosion tests, have contin- 
ued. Electrochemical corrosion tests of single and polycrystalline 
zirconia have been completed. The single crystal samples showed 
recession rates lower by a factor of 5 to 10 when compared with the 
polycrystalline samples. This data provides further support to the 
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observation that grain boundaries act as sites for corrosion of these 
materials. Anode arc tests completed with copper samples showed 
that the highest copper erosion losses were associated with the 
K2SO, slurry coating. Test planning and detailed experiment design 
activities have continued in support of the upcoming WESTF tests. 
As part of this activity plans are being implemented to add alterna- 
tive test sections to the planned WESTF tests. Two additional test 
sections have been defined, a Materials Test Section and a Mini- 
WESTF Test Section. These test sections provide an opportunity to 
increase use of WESTF and to obtain critical data on the effects of 
the various MHD environments, including slag/seed chemistry, on 
candidate electrode and insulator materials. 


15952 (SAN—1485-T1) High-temperature fuel cell research and 
development. Annual technical status report, October 1, 1978-Septem- 
ber 30, 1979. (Montana Energy and MHD Research and Develop- 
ment Inst., Inc., Butte (USA)). 1979. Contract EC-77-C-03-1485. 
25p. Dep. NTIS, PC A02/MF AOl1. 

The object of this program is to develop strong thin fibers of 
materials which are chemially and physically stable in molten car- 
bonate fuel cell electrolyte at 600 to 700°C and to perform the 
materials characterization necessary to determine the stability of the 
fibers in the molten carbonate electrolyte. Progress is reported. 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 15940, 15942, 15943, 15944 


15953 (ANL/MHD—79-13) MHD Heat and Seed Recovery 
Technology Project. Sixth quarterly report, April-June 1979. Petrick, 
M.; Tempelmeyer, K.E.; Johnson, T.R. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 72p. Dep. NTIS, PC 
A04/MF AOl1. 

The MHD Heat and Seed Recovery Technology Project at 
Argonne National Laboratory is obtaining information for the design 
and operation of the heat and seed recovery systems downstream of 
the MHD channel-diffuser and the seed regeneration process. The 
project goal is to supply the engineering data required in the design 
of components for prototype and demonstration MHD facilities. The 
work is being done in cooperation with other DOE contractors 
working in this general area. The present project activities include: 
(1) studies of the thermochemistry of seed-slag systems, (2) investiga- 
tions of ceramic and metallic materials for service in the downstream 


gas systems, (3) small-scale engineering studies of seed-slag deposi- 
tion, (4) operation of a 2-MW experimental facility for investigations 
pertaining to the downstream gas system, and (5) evaluation of seed 
regeneration processes. 


15954 (CONF-800104—5) Convective heat transfer in MHD 
channels aad its influence on channel performance. Ahluwalia, R.K.; 
Doss, E.D. (Argonne National Lab., IL (USA)). 1980. Contract W- 
31-109-ENG-38. 12p. Dep. NTIS, PC A02/MF AOI. 

From 18. AIAA aerospace sciences meeting; Pasadena, CA, 
USA (14 Jan 1980). 

The limitations of the integral boundary layer methods and 
the potential of the differential boundary layer method in analyzing 
MHD channel flows are assessed. The sensitivity of results from the 
integral method to the parametrization of boundary layer profiles 
and calculation of wall heat transfer is established. A mixing-length 
type turbulence model for flow on rough walls is developed and 
validated by comparison with experimental data. The turbulence 
model is used in a quasi-three-dimensional boundary layer model to 
evaluate the influence of wall roughness and pressure gradients on 
the flow characteristics and performance of MHD channels. The 
behaviors of skin friction and Stanton number calculated from the 
analytical model are found to differ considerably from the empirical 
correlations valid for non-MHD flows without pressure gradients. 


15955 (CONF-800104—6) Power take-off analysis for diagonally 
connected MHD channels. Pan, Y.C.; Doss, E.D. (Argonne National 
Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 13p. Dep. 
NTIS, PC A02/MF AOl1. 

From 18. AIAA aerospace sciences meeting; Pasadena, CA, 
USA (14 Jan 1980). 

The electrical loading of the power take-off region of diag- 
onally connected MHD channels is investigated by a two-dimension- 
al model. The study examines the loading schemes typical of those 
proposed for the U-25 and U-25 Bypass channels. The model is 
applicable for the following four cases: (1) connection with diodes 
only, (2) connection with diodes and equal resistors, (3) connection 
with diodes and variable resistances to obtain a given current distri- 
bution, and (4) connection with diodes and variable resistors under 
changing load. The analysis is applicable for the power take-off 
regions of single or multiple-output systems. The general behaviors 
of the current and the potential distributions in all four cases are 
discussed. The analytical results are in good agreement with the 
experimental data. It is found possible to design the electrical circuit 
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of the channel in the take-off region so as to achieve a fairly even 
load current output under changing total load current. 


15956 (CONF-800104—7) Heat transfer including particle and 
gas radiation in subsonic MHD diffuser-II. Ahluwalia, R.K.; Im, 
K.H. (Argonne National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AOI1. 

From 18. AIAA aerospace sciences meeting; Pasadena, CA, 
USA (14 Jan 1980). 

Heat transfer in subsonic MHD diffusers, by convection and 
by gas and slag particle radiation, is analyzed by simultaneously 
solving the radiation transport equation and the quasi-three-dimen- 
sional gasdynamic equations. The efficiency factors for extinction 
and scattering by particles are calculated from the Mie theory. For a 
reference diffuser geometry, the heat transfer by convection is found 
to be 25 MW, and the radiative heat transfer varies from 44 MW to 
79 MW, depending on the rate of ash carryover into the channel. 
Results reveal that the heat transfer is sensitive to the ash carryover 
into the channel, slag particles spectrum, electrical conductivity of 
ash, gas composition, and wall emissivity. It is observed that, be- 
cause of multiple scattering, the particles shield the short wavelength 
radiation emitted by potassium atoms. The impacts of heat transfer 
enhancement by gas radiation in the channel and by gas-plus-parti- 
cles radiation in the diffuser on MHD system design are assessed. It 
is suggested that, from the system design voint of view, the diffuser 
be regarded as a part of the radiant boiler. No significant effect of 
radiation enhancement on the ability to decompose NO/sub x/ is 
anticipated. 


15957 (CONF-800104—8) Heat transfer including radiation and 
slag particles evolution in MHD channel-I. Im, K.H.; Ahluwalia, 
R.K. (Argonne National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From 18. AIAA aerospace sciences meeting; Pasadena, CA, 
USA (14 Jan 1980). 

Accurate estimates of convective and radiative heat transfer 
in the magnetohydrodynamic channel are provided. Calculations 
performed for a base load-size channel indicate that heat transfer by 
gas radiation almost equals that by convection for smooth walls, and 
amounts to 70% as much as the convective heat transfer for rough 
walls. Carbon dioxide, water vapor, and potassium atoms are the 
principal participating gases. The evolution of slag particles by 
homogeneous nucleation and condensation is also investigated. The 
particle-size spectrum so computed is later utilized to analyze the 
radiation enhancement by slag particles in the MHD diffuser. The 
impact of the slag particle spectrum on the selection of a workable 
and design of an efficient seed collection system is discussed. 


15958 (EPRI-AF—1223) Electrode system maintenance process- 
es in slagging MHD generators. Final report. Stickler, D.B.; De Saro, 
R. (Avco-Everett Research Lab., Inc., Everett, MA (USA)). Nov 
1979. 223p. Dep. NTIS, PC A10/MF AOI. 

Utilization of coal slag as a protective wall coating material 
was investigated in this program. Its ability to function in the MHD 
topping cycle environment, protecting cooled wall structures and 
limiting heat loss from high temperature, high velocity flows was 
tested experimentally. Data on mineral deposition, slag coating 
growth mechanism and rate, and steady state coating properties was 
obtained, using a flow sytem which simulated MHD topping cycle 
flow conditions. Gas flow field, wall structure, slag and gas composi- 
tion, and electrical current transport were varied over regimes 
projected for topping cycle operation. Results were in good agree- 
ment with predictions of the flow and transport models developed. 
Exposed refractory, integral with a cooled metal wall structure, with 
temperature well below the slag fusion temperature, functions as a 
bonding surface for development of a slag coating. This class of wall 
structure develops a stable equilibrium dlag coating without erosive 
or corrosive damage. This allows use of a cold structure, typically 
400 to 1000 K, optimized to meet MHD flow and power extraction 
constraints. The slag coating equilibrates to a steady state condition 
in a period of tens of minutes, with a typical thickness of one to three 
millimeters in the regime investigated. Coating surface temperature, 
controlled by slag viscous flow, is in the range 1700 to 2000 K. This 
form of slag coating is found to be compatible with overall MHD 
cycle requirements, and capable of protecting all internal surfaces of 
the topping cycle components from erosive damage, while limitin 
heat loss. Limited measurements of slag coating interaction with 
electrical power extraction imply overall compatibility with the 
power extraction channel. 


15959 (FE—2341-12, pp 1-15) High magnetic field MHD Gener- 
ator Program: progress report. Apr 1979. 

In High magnetic field MHD Generator Program. Quarterly 
report, January 1 to March 31, 1979. 

Experiments on fluctuations in MHD generators have shown 
increased pressure fluctuations with higher j vector x B vector and 
mass flow rates, higher electrode current fluctuations near short 
circuit, and larger transverse and Hall voltage fluctuations at higher 
j vector x B vector. A theoretical analysis which includes the 
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acoustics of the flow train showed good agreement with the experi- 
mentally observed fluctuations. Comparison of simultaneous line-of- 
sight luminosity measurements and 3-D spatially resolved laser- 
induced fluorescence measurements showed the fluctuations from 
the 3-D measurement to be about twice those of the line-of-sight 
averaged measurement. A very recent experiment of the Joule 
heating phenomena in the electrode boundary layer of an operating 
MHD generator was completed and the results are being analyzed. 
A successful thermal checkout of the complete flow train for the 
disk generator was made. Increased cooling is being added to the 
lead-out sections. The 6 tesla linear generator assembly is nearly 
completed. 


15960 (FE—2341-12, pp 31-36) Plasma measurements of Joule 
heating effects in the near electrode region of an open cycle MHD 
——-. James, R.K.; Kruger, C.H. (Stanford Univ., CA). Apr 

In High magnetic field MHD Generator Program. Quarterly 
report, January 1 to March 31, 1979. 

Experimental results and theoretical interpretations of Joule 
heating phenomena in electrode wall boundary layers are presented. 
The motivation of the experiments is to examine the plasma for 
effects that are predicted to occur near the electrode with simulta- 
neous current and magnetic field. The effects of interest include 
Joule heating effects on heat transfer and boundary layer voltage 
drop, plasma temperature increases over the insulator preceding Hall 
field breakdown, local plasma temperature variations due to current 
concentrations on segmented electrodes in a magnetic field, and 
enthalpy boundary layer thickness changes due to Joule heating 
energy input to the boundary layer over many electrode pairs. The 
principle experimental diagnostic is a new two-dimensional tempera- 
ture measurement system that will examine the temperature in a two- 
dimensional region including an insulator and parts of the upstream 
and downstream electrode. In addition, parameters such as electrode 
wall temperature, boundary layer voltage drops and ac resistance, 
and interelectrode ac resistance are examined for changes due to 
Joule heating effects. An integral model for Joule heating effects in 
boundary layers is presented that uses assumptions of one-seventh 
power enthalpy and velocity profiles. 


15961 Magnetohydrodynamic device. Gorlin, S.M.; Ljubimov, 
G.A.; Bitjurin, V.A.; Kovbasjuk, V.I; Maximenko, V.I.; Medin, 
S.A.; Barshak, A.E. (to Institut Vysokikh Temperatur). US Patent 
4,180,752. 25 Dec 1979. Priority date 29 Dec 1976, Union of Soviet 
Socialist Republics (USSR), 4p. 

A magnetohydrodynamic device having a duct for a conduct- 
ing gas to flow at an angle with the direction of the magnetic field 
induction vector is described. The duct is situated in the magnetic 
system and is provided with a plurality of electrodes adapted to 
interact electrically with the gas, whereas the cross-sectional shape 
of the duct working space is bounded by a closed contour formed by 
a curve inscribed into a rectangle. 1 claim. 


THERMOELECTRIC GENERATORS 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 16216 


15962 (GA-A—15785) Fabrication of selenide segmented ele- 
ments. Elsner, N.B.; Chin, J.; Reynolds, GH. (General Atomic Co., 
San Diego, CA (USA)). Mar 1980. Contract AT03-76SF70060. 7p. 
(CONF-800326—1). Dep. NTIS, PC A02/MF AO1. 

From 3. international conference on thermoelectric energy 
conversion; Arlington, TX, USA (12 Mar 1980). 

Processes are described for the fabrication of P- and N-type 
elements with high-efficiency selenide segments. Bonded hot and 
cold caps were attached to these elements with techniques based on 
processes developed in successful TRANSIT and Ring converter 
programs. An iron barrier was introduced in the segmented P-type 
element between the (Cu,Ag)Se and (Bi,Sb)2Te: layers. This was 
made necessary by the known degradation in thermoelectric proper- 
ties of (Bi,Sb),Tes contaminated with copper. Zero current thermal 
gradient tests of the segmented k-type element show the iron barrier 
successfully prevents copper contamination of the (Bi,Sb),Tes. 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


15963 (DOE/ET/15422—1, pp 22p, Paper 1) Electron tempera- 
ture profiles in the thermionic converter. TM79-0001. 1979. 

In ENCOTH Corporation progress report, February 13, 
1979-August 30, 1979. Volume 1. 
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A steady state energy balance equation for electrons is solved 
numerically for electron temperature profiles in a one dimensional, 
partially ionized, two temperature cesium plasma in thermionic 
converter cnditions. The mathematical model is described and a 
computer program is presented, and results of sample computations 
using a theoretically calculated electron - neutral cesium atom cross 
section are presented. 


15964 (DOE/ET/15422—1, pp 25p, —- 4) — aaa 
solution by numerical time 


state Boltzmann equation so! 
0007, Smith, T.M. 1979. 

In ENCOTH Corporation progress report, February 13, 
1979-August 30, 1979. Volume 1. 

The present effort represents a Boltzmann equation solution 
of the Thermionic Converter interelectrode space which describes 
all (collisions with ions and neutrals, reflection on electrodes, accel- 
eration in electric fields) but ionization-recombination phenomena, 
by introducing some simplifications in the evaluation of collisional 
terms in order to reduce the computational level. The resulting 
computer code constitutes a flexible tool which makes possible a 
semi-quantitative analysis of the sensitivity of the volt-ampere char- 
acteristic to the phenomena being described. 


15965 (DOE/ET/15422—1, pp 4lp, Paper 6) Two-dimensional 
electron temperature profiles in thermionic converters. TM79-0009. 
Smith, D.E. 1979. 

In ENCOTH Corporation progress report, February 13, 
1979-August 30, 1979. Volume 1. 

The electron temperature profile solution described by Timo- 
thy M. Smith in the report ENCOTH-TM79-0001 is generalized to 
two dimensions. The equations are written in cartesian coordinates 
used to solve structured electrode problems. An alternate two- 
dimensional cylindrical geometry solution is trivially similar. The 
latter would l_ used to study departure from one-dimensional sym- 
metry due to finite size electrodes and radial flows. The numerical 
method is described. The present work represents a partial solution 
of a complete two-dimensional transport, the purpose of which is the 
convergence of the proposed numerical approach. 


15966 (DOE/ET/15422—T2) Two-dimensional electron tem- 
perature profiles in thermionic converters. Technical status report No. 
79-0003 for the July 1979. Smith, D.E. (ENCOTH Corp., 
Princeton, NJ (USA)). 1979. Contract AC02-79ET 15422. 15p. Dep. 
NTIS, PC A02/MF AOl1. 

The electron temperature profile solution described by Timo- 
thy M. Smith in the report ENCOTH-TM79-0001 is generalized to 
two dimensions. The equations are written in cartesian coordinates 
used to solve structured electrode problems. An alaternate two- 
dimensional cylindrical geometry solution is trivially similar. The 
latter would be used to study departure from one-dimensional sym- 
metry due to finite size electrodes and radial flows. The numerical 
method is described. The present work represents a partial solution 
of a complete two-dimensional transport, the purpose of which is the 
convergence of the proposed numerical approach. Also, the math- 
ematical formulation of two-dimensional transport in electrical plas- 
mas is given. The equations characterizing the two-dimensional 
transport and the electric field are selected, and a numerical method 


is pcoposed. (WHK) 


15967 (DOE/ET/15423—1) Application of microfabrication 
technology to thermionic energy conversion. Progress report No. 1, 1 
May-31 October, 1979. Brodie, I.; Gates, D.C. (SRI International, 
Menlo Park, CA (USA)). Jan 1980. Contract AC02-79ET 15423. lip. 
Dep. NTIS, PC A02/MF A011. 

In a theoretical and experimental program to evaluate those 
areas where three-dimensional microfabrication techniques could be 
important for improving methods of thermionic energy conversion, 
effort in the first reporting period has been directed toward a 
theoretical study of microstructures of electrodes for thermionic 
energy converters. The properties of a cesiated tungsten thermionic 
energy converter were analyzed with electrode temperatures com- 
patible with a flame-generated heat source (T/sub c/ = 1650°K and 
T/sub a/ = 700°K), in order to estimate the efficiency, power 
production, and appropriate electrode spacing for microfabricated 
devices. The analysis yielded a maximum efficiency of 16 percent 
and corresponding electrical power of 11 W/cm?*, requiring an 
emission current of 18 A/cm* The study revealed that to attain 
these parameters, elecirode spacing must be approximately | pm, 
and that such a close-spaced diode with cesiated tungsten electrodes 
would operate approximately as a vacuum diode. That is, the princi- 
pal function of the cesium would be to control the work function of 
the electrode surfaces. Operating at the point of peak efficiency, 
little space-charge limitation of the emission and little plasma resis- 
tance would be produced, because the atom/atom and electron/ 
atom mean free paths would be larger than the interelectrode space. 
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FUEL CELLS 


15968 (NTIS/PS—79/0717) Fuel cells. Volume 3. 1977-June 
1979 (citations from the NTIS data base). Report for 1977-June 1979. 
Cavagnaro, D.M. (National Technical Information Service, Spring- 
field, VA (USA)). Jul 1979. 244p. NTIS PCNO1/MF NO1. 

Fuel cell applications, components, fabrication, design, cata- 
lysts, and chemistry are covered. The bibliography includes different 
types of fuel cells, such as hydrogen-oxygen cells, hydrocarbon-air 
cells, and biochemical cells. (This updated bibliography contains 235 
abstracts, 97 of which are new entries to the previous edition.) 


15969 (NTIS/PS—79/0718) Hydrocarbon fuel cells (citations 
from the American Petroleum Institute data base). Report for 1967- 
April 1979. Cavagnaro, D.M. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Jul 1979. 135p. NTIS PCNO1/MF NO1. 

This bibliography cites worldwide research on hydrocarbon 
fuel cells. The citations cover applications, design, performance, 
fabrication, catalysts, and electrochemistry. (This updated bibliogra- 
phy contains 128 abstracts, 3 of which are new entries to the 
previous edition.) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 15975, 15977 


15970 (FCR—0783(Vol.1)) Venture analysis case study for on- 
site fuel cell energy systems. Final report. (United Technologies 
Corp., South Windsor, CT (USA). Power Systems Div.). 31 Jul 
1978. Contract EX-77-C-01-2684. 76p. Dep. NTIS, PC A0S/MF 
AOl 

This venture analysis case study was conducted for the De- 
partment of Energy to evaluate the benefits and the consequences of 
commercialization of on-site fuel cell energy systems and to identify 
and evaluate actions required by the government or private industry 
to achieve commercialization. In the business venture selected for 
this case study, gas utility companies would own and operate effi- 
cient, clean, quiet 40-kW fuel cell power plants on the customer's 
premises and provide electrical and thermal energy services to the 
consumer upon demand. For each building, an integrated energy 
system is assumed where the fuel cell provides all of the electricity 
for lights and equipment; fuel cell heat is recovered for space and 
water heating; and fuel cell driven heat pumps, utilizing replenisha- 
ble energy from the surroundings, provide space heating and cool- 
ing. Very high fuel utilization efficiencies, in the neighborhood of 
100 percent, have been measured in testing this type system. Success 
of this energy service venture would depend upon gas company 
marketing and servicing efforts, and in turn would depend upon the 
manufacturer supplying reliable and economical fuel cell power 
plants. (WHK) 


15971 (FCR—0783(Vol.2)) Venture analysis case study for on- 
site fuel cell energy systems. Volume II. Appendices A through I. Final 
report. (United Technologies Corp., South Windsor, CT (USA). 
Power Systems Div.). 31 Jul 1978. Contract EX-77-C-01-2684. 128p. 
Dep. NTIS, PC A07/MF AOI. 

This volume of the report contains the following appendices: 
(a) fuel cell power plant characteristics; (b) market model and 
selected output; (c) building characteristics; (d) data projections; (e) 
manufacturer venture data; (f) gas utilities venture data; (g) descrip- 
tion of parameter method; (h) decision tree analysis for pioneer 
manufacturer; and (i) evaluation of government incentives. (WHK) 


15972 (FCR—0783(Vol.3)) Venture analysis case study for on- 
site fuel cell energy systems. Volume III. Appendix J: public sector 
analysis. Final report. Sanghvi, A.P.; Ciliano, R. (Mathtech, Inc., 
Princeton, NJ (USA); United Technologies Corp., South Windsor, 
CT (USA). Power Systems Div.). 10 Jul 1978. Contract EX-77-C-01- 
2684. 376p. Dep. NTIS, PC A17/MF AOI1. 

Portions of document are illegible. 

This report assesses the dollar value of potential benefits 
likely to accrue to the public sector from commercialization of 
United Technologies Corporation's (UTC’s) on-site 40-kW fuel cell 
energy system. The commercialization of this system will require 
Federal incentives. The nature and extent of these incentives can 
determine not only the initial year of market penetration but also the 
subsequent buildup rate and the sectors in which the penetration will 
occur. For each of the possible penetration profiles, as determined 
by UTC, this report assesses the dollar value of the potential benefits 
to the nation that are likely to accrue. The potential benefits from 
dispersed deployment of the fuel cll make it a highly desirable 
source of energy, given the current national energy priorities. How- 
ever, Federal incentives are required to stimulate the final steps 
toward commercialization. 


15973 (FE—1760-42) MHD Coal-Fired Flow Facility. 
technical progress report, April-June 1979. Dicks, J.B.; Crawford, 
L.W.; Wu, Y.C.L. (Tennessee Univ., Tullahoma (USA). Space Inst.). 
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30 Jul 1979. Contract EX-76-C-01-1760. 48p. Dep. NTIS, PC A03/ 
MF AOI. 

The University of Tennessee S Institute (UTSI) reports 
on significant activity, planned research and testing, and conclusions 
for the Magnetohydrodynamics (MHD) Coal-Fired Flow Facility 
(CFFF) and Research and Development Laboratory. Study on the 
hydroscopic nature of potassium carbonate concludes that adequate 
precautions must be taken to prevent K2COs and coal from sticking 
together due to the K2COs particles absorbing water. Further, to 
prevent K2COs from forming liqud droplets, the grinding facility's 
relative humidity must be controlled by operating at temperatures 
above 160°F or by providing dry air to the pulverizer. Testing 
utilizing the USSR devices was completed. This included tests for 
the conductivity probe and temperature device under subsonic flow 
conditions and testing of the temperature device along under super- 
sonic conditions. 


15974 (SAN—11276-1) Fuel cell research on 
molten-carbonate systems. Project 61021 technical report, October 1, 
1978-June 30, 1979. (Institute of Gas Technology, Chicago, IL 
(USA)). Oct 1979. Contract EM-78-C-03-1735. 305p. Dep. NTIS, 
PC Al4/MF AOl1. 

The objective of the FY 1979 molten-carbonate fuel cell 
program is to develop a cell package containing cost-effective cell 
components, having a cell performance satisfying utility require- 
ments (125 W/ft? at 0.85 V using low-Btu fuel gases), and having the 
capability of repeated thermal cycling with a pressure differential 
between the anode and the cathode. A three-task effort is under way 
to achieve these goals. It is focusing on identifying solutions to tile 
failure due to thermal cycling, developing cost effective cell compo- 
nents (primarily the bi-polar cell separation plate), and identifying 
the performance and endurance characteristics of both baseline and 
newly developed cell components that are cost-effective and poten- 
tially thermally cyclable. Structural analysis studies under way to 
identify the magnitude and the distribution of stress levels in the cell 
package have shown that differences in thermal expansion and 
mechanical properties of the cell components, bonding of the elec- 
trolyte tile to other cell components, and the cell design (location of 
supports and distribution channels) are extremely 
important.Efforts to minimize the phase transformations of the three 
crystalline forms of LiAlO, during cell operation via anion or cation 
doping of the LiAlO. for the purpose of stabilizing the LiAlO: 
surface area at some acceptable level (> 10 m*/g) are showing only 
limited success. Both baseline and developmental cell components 
have been tested in laboratory (3-cm”) and in bench scale (94-cm?) 
cells. Cells were operated at pressures of 5 and 10 atm for as long as 
1800 hours with good pressure control. (WHK) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 15973 


15975 (SAN—11304-13) Development of molten carbonate fuel 
cell technology. Technical progress report, April-June 1979. (Energy 
Research Corp., Danbury, CT (USA) ). Aug 1979. Contract EY-76- 
C-03-1196. 67p. Dep. NTIS, PC A04/MF A0Ol1. 

A second 1500 cm? size cell was assembled this quarter with 
lightweight current collectors. This cell has accumulated 1900 hours 
so far. The development of stablized cell components and the 
modeling effort also continued. A newly organized task on electro- 
lyte tile physics was also initiated. Highlights of progress in these 
task areas are presented. (1) Component development: Large (500 g) 
batches of nickel-cobalt powder are now being routinely prepared 
with ‘aque surface areas of 0.25 to 0.3 m?/g. The effect of process- 
ing parameters for production of high surface area (HSA) y-LiAlO, 
(20 to 30 m*/g) has been tested, and processing conditions have been 
selected. (2) Cell and stack testing: Cell $15-1, the second 1500 cm? 
size cell, has been in operation for 1900 hours thus far. The stack 
contained lightweight corrugated current collectors and a nickel 
anode; other components were standard. After an initial drop in 
performance (probably due to anode sintering) and an additional 
drop on thermal cycling, the cell has shown stable performance, 
open circuit voltage and seal efficiences for the last 1200 hours. (3) 
Data analysis and modeling: The MCFC subsystem model was 
substantially modified this quarter to provide more flexibility and 
capabilities in system analyses. The computer program for the im- 
proved model has been debugged and validated using the results 
obtained with the previous program. (4) Physics of electrolyte 
structures: Because the pore size distribution measurements on 
LiAlO, powder washed from electrolyte tiles are somewhat ques- 
(WH) a more direct measurement technique has been established. 

) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 15975, 16189 
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15976 (ANL—79-51) Advanced fuel cell development. seouay 
March 1979. Pierce, R.D.; Finn, P.A.; Yh ypencks 
1, R.B.; Sim, J. W.; Singh, R. N. (Argonne 
SA)). Sep 1979. Contract W-31-109-ENG-38 
vp . NTIS, PC A04/MF AOl1. 
report describes advanced fuel cell research activities at 
Argonne National Laboratory (ANL) during the period of January- 
March 1979. These efforts have been directed toward perc | 
and improving the components of molten-carbonate-electrolyte 
cells at temperatures near 925 K. The primary focus of this 
been the development of electrolyte structures that have 
good electrolyte retention and mechanical properties as well as long- 
term stability, and on developing methods Of synthesis amendable to 
mass production. The characterization of these structures and their 
stability is an integral tops of this effort. Current electrolyte struc- 
pee ca of LiAl0, particles and an eutectic of LixCOs 


15977 gid pthgeethe New electrolytes for direct meth- 
ane fuel cells. Final y 10,1977-J: y 9, 1979. Brum- 
mer, S.B.; Foos, J.; McHardy, J.; McVeigh, J.; Toland, D.; Turner, 
M. (EIC Corp., Newton, MA (USA)). May 1979. Contract EY-76-C- 
03-1363. 74p. Dep. NTIS, PC A04/MF AOI. 

The program is aimed at developing a fuel hag electrolyte for 
the direct oxidation of CH, and/or impure He fuels. Of interest are 
di- and tribasic methanesulfonic acids Dc (SchlDe “a CX(SOsH)s 
where X is H, F, or Cl. Synthetic routes to CH2(SOsHp, 
CH(SO3H)s, CClo(SO3:H)z, and CCl(SOsH)s have been identified and 
optimized. The diphenyl ester of CF2(SO3;H)2 has been prepared for 
the first time and various approaches to CF(SO3H)s have been 
investigated. In parallel with the synthetic program, apparatus was 
designed and fabricated for the testing of the electrolytes under fuel 
cell conditions. A new PTFE test cell was developed for testing 
small amounts of electrolyte. Electrodes with low Pt loading were 
— for use in electrolyte evaluation. Optimum formance 

4 was achieved using 1 mg Pt/cm?and 1 30/cm? 
Sepaiieed on TFE tape, supported on a Au plated Ta 
sintered. Preliminary half cell tests using CH2(SOsH) and 
CH(SOs3H)s indicated. that these acids are insufficiently stable for use 
as fuel cell electrolytes. However, tests using CCl(SO3;H2) and 
CCK(SO3H)s were encow eo He oxidation rates equal to 
or better than those sone faa Stability tests were conducted by 
heating a — of each acid at 130° for 30 days under atmospheres 
of Ne, Oz, and He. At the end of the test, each sample was analyzed 
for decomposition. In no case did IR analysis indicate significant 
decomposition and in the case of the chloroacids, only a trace 
amount of free Cl” was observed. Conductivity measurements 
showed the aqueous acids to be of the same conductivty as aqueous 
HsPQ,. The dihydrate of CH2(SO;H)2 was found to be more con- 
ductive than CF;SO;H.H2O but less conductive than 100% HsPOx,. 


15978 (N—79-21622) Solid polymer electrolyte (SPE) fuel cell 
technology program. Final report. (General Electric Co., Wilmington, 
MA (USA). Aircraft Equipment Div.). 22 Mar 1979. Contract 
NAS9-15286. 73p. NTIS, PC A04/MF A0O1. 

The overall objectives of the Phase IV Solid Polymer Elec- 
trolyte Fuel Cell Technology Program were to: (1) establish fuel cell 
life and performance at temperatures, pressures and current densities 
semeny higher than those previously demonstrated; (2) oy ~ 

the ground work for a space energy storage system based on 
solid polymer electrolyte technology (i.e., regenerative HYO? fuel 
cell); (3) Bering this fabricate and test evaluate a full-scale single cell 
unit. on eee significant progress was made toward the 
poh A of these objectives. 


15979 (SAN—1485-2) High-temperature fuel cell research and 

Final technical status report, June 1977-September 1978. 
(Montana Energy and MHD Research and Development Inst., Inc., 
Butte (USA)). 15 Oct 1978. Contract EC-77-C-03-1485. 253p. Dep. 
NTIS, PC Al2/MF AOl1. 

An initial survey of the literature produced a list of ceramic 
materials with properties which made them potential candidates for 
use in molten-carbonate fuel cell tiles or electrodes. Seven of the 
materials in the original list were dropped ey asap = geal 
cause of unfavorable thermodynamic properties; four materials were 
set aside because of high cost, lack of availability, or fabrication 
difficulties. Thirteen compositions were tested statically at 1000 K in 
a LigCOs-K2COs bath under a dry CO, atmosphere. Only four of the 
materials tested showed severe degradation reactions in the molten 
carbonate. A low-temperature process for forming small diameter, 
high-aspect ratio ceramic fibers for fuel cell use has been developed. 
A short-term pro; to initiate a computer study on the thermody- 
namic analysis of fuel cell materials was initiated at Montana State 
The MHD and hight on this pro is included as Appendix B. 

and high-temperature cell literature was surveyed, 





and material ot pin ay my were evaluated to identify MHD materials 
use for fuel cell applications. A technology transfer 

report of these findings was prepared. This 

Appendix A. Labency facilities were establi 


rt is included as 
to conduct re- 
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search on interfacial diffusion processes which could be detrimental 
to successful long-term operation of the solid-electrolyte fuel cell. A 
vee Serr aie coe renee wees Sanamnes ax We 
preparation of high-density substituted LaCrO; which was to be one 
component of a diffusion couple with Y2Os-stabilized ZrO». Hy- 
drolysis of a mixed metal-nitrate solution with urea produced the 
most reactive powder. A final theoretical density of almost 98% was 
attained in cold-pressed sintered discs of this material. (Extensive list 
of references) 

15980 Se ee es for fuel cell electrodes 


US Patent 4,177,139. 4 Bee 
R.M. (to United Techno! Corp.). US Patent 4,177,159. 4 
1979. Filed date 28 Jun 1978. 6p. 

A novel powder particularly suitable for forming the catalyst 
layer in the manufacture of electrochemical cell electrodes com 
od ee Tie cai ae ol aes oe ymer and precate- 

The maximum size of the particles is about five 
See Ik Guttas hen 6 anche die ah eadines ane 
million. 5 claims. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 14726, 15075, 15863, 15901 


15981 


main report and appendices. (Department of 
Washington’ DC (USA). Aug 1979. 299p. Dep. NTIS, PC All/MF 


AOl. 

In 1978, the US and Peru conducted a comprehensive assess- 
ment of Peru’s energy resources, needs, and uses and 
several alternative energy strategies that utilize the available re- 
sources to meet their energy requirements. This Volume I reports 
the findings of the assessment and contains the executive ae 
the main report, and five appendices of information that support the 
integrated energy supply and demand analysis. The following chap- 
ters are included: The Energy Situation in Peru (economic context 
and background, energy resources and production, energy 
tion patterns); Reference Supply and Demand Projection ( 
procedures, and assumptions; economic co energy 


Development of Strategies and 
options; strategies; increased use of renewab 
increased energy efficiency; and financial analysis 


BUILDINGS 


REFER ALSO TO CITATION(S) 14755, 15342, 15378, 15384, 
15902, 16094, 16098 


15982 (AD-A—068682) Infrared thermography of buildings. A 
with abstracts. report. Marshall, S.J. (Cold Re- 
Research and ing Lab., Hanover, NH (USA)). Feb 
1979. 73p. NTIS, PC A04/MF AO1. 
This report contains annotated abstracts of over 100 reports 
(66 more than the 1977 edition) on the new, but rapidly expanding 
subject on infrared thermography of buildings. Infrared thermo- 
graphy of buildings (IRTB) is a rapid, noncontact, real-time tech- 
nique that uses an infrared thermal imaging system to detect heat 
loss or gain, structural defects, moisture, and other anomalies in 
building envelopes. Photographs (thermograms) or video recordings 
of the imagery provide hard-copy documentation of faults detected. 
The references cover remote sensing airborne surveys of large 
numbers of buildings, close-up ground surveys of individual build- 
ings, and qualitative (speculative) and semi-quantitative (ground- 
— field surveys. The report presents examples of the-mographic 
audits, roof moisture surveys, building Tetrofit surveys, solar 
analysis, window assessments, and other practical applications 
by government agencies and private sector survey teams. It lists 
research and development efforts to provide fundamental informa- 
tion to improve — accuracy, evaluate equipment, and 
develop interpretation standards, along with examples of daily usage 
in contract specifications, public awareness programs, and product 
testing. 
15983 (CONF-790845—, pp 203-206) a Study of 
solar heating effects on wall insulation performance. Tsongas, G.A. 
(Portland State Univ., OR); Carr, R.S.; Stultz, C.D. 1979. 
From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 
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The results of an experimental study aimed at evaluating the 
effect of solar heating on the performance of insulated walls are 
described. Tests were run over a full heating season to com; the 
performance of insulation in a solar-heated south-facing wall to that 
in an east wall in a low-ener, ao tan keane Ie Tavtend, Oeaee 
The relative performance of fiber; urea-formaldehyde foam, and 

determine the 


cellulose insulation in those walls is also compared. To 

influence of solar heating and the insulation effectiveness, the rate of 
heat loss or gain through the various wall sections was measured 
using heat flux meters. The influence of solar heating on the net 
heating season heat loss through walls was found to be surprisingly 
substantial. The effect cn the development of new building codes is 
discussed. 


ee pp 252-254) Window performance and 
energy code. Palmiter, L. (National Center for Appropri- 
ate Tech., Butte, MT); Straub, D. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The city of Seattle is in the process of adopting an energy 
conservation code for new building construction which is based 
upon the ASHRAE 90-75 standard. This standard imposes a maxi- 
mum heat loss rate, dependent upon climatic severity. However, 
orientation of glass areas is not considered. The proposed Seattle 
code differs from the 90-75 standard in allowing a specific passive 
solar exemption for southfacing glazed areas which meet certain 
criteria. A detailed hourly simulation model, SUNCAT, was used to 
estimate the impacts of window orientation and area upon space- 
heating loads in Seattle. The influence of building heat capacity was 
also studied. The major conclusions are as follows: (1) The passive 
solar exemptions will improve performance. (2) Orientation of glass 
areas is a major factor in the thermal performance of a structure. (3) 

capacity does not have a major influence on 
thermal performance over the range of a studied. (4) 
Substantial further energy savings can be realized by a modification 
of the code which adjusts the maximum permissible heat loss rate in 
accordance with the solar exposure of the glass areas. 


15985 (CONF-800206—3) Analytical and experimental study of 
ASHRAE research. project. ‘Creswick, FA, (Oak Ridge National 

research project. Creswick, F.A. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. Sp. . NTIS, 
PC A02/MF AOI. 

From American Society of Heating, Refrigeration, and Air 
Conditioning Engineers semi-annual meeting; Los Angeles, CA, 
USA (3 Feb 1980). 

A proposal for an analytical and experimental study of heat 
yf losses during frosting, defrosting, and cycling is presented. 


15986 (CONS—1020-T29) Energy management handbook for 
building engineers: instructor's manual, (Enviro-Manage- 
ment and Research, Inc., Washington, DC (USA)). Sep 1979. Go 
tract EX-76-A-29-1020-013. 29lp. Dep. NTIS, PC Al3/MF AOI. 
This handbook provides operating engineers with the basic 
information they need to implement specific energy conservation 
Opportunities, and with additional information relative to the formu- 
lation and pont es ge of the energy management plan from gather- 
ing basic research data and conducting an energy audit, through 
vena. he program and updating the plan for continuing effec- 
— instructional objective is to provide an overview of 
management as it relates to energy conservation. The follow- 
ing chapters are included: Need for energy management, Fundamen- 
of energy conservation in buildings, Principles of energy conser- 
vation, Planning the energy management p 7. Conducting a 
survey of facilities and operations, Guidelines or energy conserva- 
tion, Developing the draft final plan, and Implementing the program. 
Two apy - Degree days and cooling Seuss for cities and New 
York ian, Conepeier energy study - are included. 


15987 (DOE/CS—0132) Architects and engineers guide to 

conservation in existing buildings. Lenya se of Energy, 
Washi DC (USA). Assistant Sec or Conservation and 
Solar gy). 1 Feb 1980. 469p. Dep. S, PC A20/MF AOl. 

The manual enhances and simplifies the work of those archi- 
tects and en whose practice includes the analysis and modifi- 
cation of existing buildings to reduce both fuel consumption and 
operating costs. A review of the principles of energy use and 
conservation is given. The manual also provides a step-by-step 
methodology for assessing and improving the year-round energy 
performance of buildings, as well as a series of forms, charts, and 
nomographs desi to serve as day-to-day tools in the energy 
professional's toolbox. After a cost-benefit analysis is prepared for 
each conservation opportunity, the owner will be able to implement 
decisions based on projected energy —- and calculate invest- 
ment costs, operational changes, and payback periods. Each of these 
considerations is accorded a detailed treatment. 
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15988 (DOE/CS/34153—1) Cool pool development. 

technical report No. 1, -June 1979. Crowther, K. (Living Sys- 
tems, Winters, CA (USA)). 15 Oct 1979. Contract EG-77-G-04-4153. 
12p. Dep. NTIS, PC A02/MF AO1. 

The Cool Pool is a passive cooling system consisting of a 
shaded, evaporating roof pond which thermosiphons cool water into 
water-filled, metal columns (culvert pipes) located within the build- 
ing living space. The water in the roof pond is cooled by evapora- 
tion, convection and radiation. Because the water in the pool and 
downcomer is colder and denser than the water in the column a 
pressure difference is created and the cold water flows from the 
pool, through the downcomer and into the bottom of the column. 
The warm column water rises and flows through a connecting pipe 
into the pool. It is then cooled and the cycle repeats itself. The 
system requires no pumps. The water column absorbs heat from the 
building interior primarily by convection and radiation. Since the 
column is radiating at a significantly lower temperature than the 
interior walls it plays a double role in human comfort. Not only does 
it cool the air by convection but it provides a heat sink to which 
people can radiate. Since thermal radiation is important to the 
cooling of people, the cold water column contributes substantially to 
their feelings of comfort. Research on the Cool Pool system includes 
the following major tasks: control of biological organisms and debris 
in the roof pond and water cylinders; development of a heat ex- 
changer; experimental investigation of the system's thermal perform- 
ance; and development of a predictive computer simulation of the 
Cool Pool. Progress in these tasks is reported 


15989 (DOE/EV—0049/1) Standby Energy Conservation Plan 
No. 2: Building Temperature Restrictions Plan. Environmental report. 
(Department of Energy, Washington, DC (USA)). Feb 1980. 47p. 
Dep. NTIS, PC A03/MF AOI. 

This report analyzes the environmental impacts of the pro- 
posed Building Temperature Restrictions Plan. The Plan would 
result ii, fuel and energy savings which could be diverted to other 
areas. Environmental impacts, with emphasis on air quality, were 
analyzed and found to result in a very minor improvement in air 
quality. Public health impacts are also minimal, and although some 
individuals may experience discomfort, it can be minimized by 
adjustments in clothing. The change in temperature is insufficient to 
have any significant impact on persons suffering from most diseases. 


15990 (DOE/TIC—11138) How to comply with the emergency 
building temperature restrictions. (New York State Government, 
Albany (USA)). 1979. Contract EU-78-G-01-4158. 13p. Dep. NTIS, 
PC A02/MF AOl. 

The Emergency Building Temperature Restrictions Regula- 
tions, effective July 16, 1979, place temporary restrictions on tem- 
peratures for heating, cooling, and domestic hot water in commer- 
cial, industrial, government and other non-residential buildings. The 
regulations generally require that thermostats be set no lower than 
78 F for cooling, no higher than 65 for heating, and no higher than 
105 F for domestic hot water. Directions are included on how to 
determine if the regulations apply to a building and how to comply 
with the regulations (certificates and forms, adjusting air tempera- 
tures, and adjusting water temperatures). 


15991 (EMD—80-32) Uncertainties about the effectiveness of 
Federal programs to make new buildings more energy efficient. Staats, 
E.B. (General Accounting Office, Washington, DC (USA)). 28 Jan 
1980. 27p. General Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

Two Federal programs - the State Energy Conservation 
Program and the Energy Performance Standards for New Buildings 
Program - are intended to increase the energy efficiency of new 
buildings. In many cases, neither DOE nor the states know whether 
thermal efficiency standards have been adopted and enforced by 
local jurisdictions under the state program. This lack of information 
raises questions about the program's effectiveness, and it will compli- 
cate the implementation of building energy performance standards 
when they go into effect. The DOE needs to continue to encourage 
state and local jurisdictions to adopt building standards stressing 
thermal efficiency and to undertake a joint effort with the states to 
determine how well local governments are enforcing the standards. 


15992 (LBL—8619, pp 84-133) Energy-efficient buildings. 1978. 
In Energy & Environment Division annual report, 1978. 
Seven papers dealing with energy-efficient buildings in the 

Energy and Environmental Division’s Annual 1978 Report are: 

Building Envelopes Program, R.C. Sonderegger et al.; Ventilation 

Program, C.D. Hollowell et al.; DOE-1 Computer Program for 

Building Ener, "By Analysis, W.F. Buhl et al.; Schools Program, A. 

Heitz et al.; Hospitals Program, C.D. Hollowell et al.; Energy- 

Efficient Windows Program, S. Berman et al.; and Energy-Efficient 

Lighting Program, S. Berman et al. 
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15993 (LBL—10417) Daylight directory 1/1980. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1979. Contract 
W-7405-ENG-48. 38p. Dep. NTIS, PC A03/MF AOI. 

There exists tremendous interest in daylighting, but there 
exists a need for information links among daylighting experts and 
between experts and building designers. An attempt is made in this 
publication to fill that need by providing current listings of individ- 
uals and organizations that are actively engaged in daylighting work 
and related publications and upcoming events of interest. This direc- 
tory was compiled from information contained in the survey re- 
sponse forms received. The parts of the directory are: participant 
survey response sheet; activity index listing daylighting activities 
that have been checked; individual index; daylighting publications; 
and notes of interest containing information on meetings, confer- 
ences, new projects, and publications. (MCW) 


15994 (NTIS/PS—79/0774) Electric power consumption. 
Volume 2. 1977-June 1979 (citations from the NTIS data base). Report 
for 1977-June 1979. Hundemann, A.S. (National Technical Informa- 
tion ae > VA (USA)). Aug 1979. 178p. NTIS 
PCNO1/MF 

“Lath ie Federally-funded research dealing with indus- 
trial, commercial, and residential aspects of electric power consump- 
tion and demand are presented. Topic areas cover the economics of 
supply as well as amount of consumption. A few citations cover 
projections of future demand and conservation measures to reduce 
electric power consumption. (This updated bibliography contains 
172 abstracts, 51 of which are new entries to the previous edition.) 


15995 (NTIS/PS—79/0775) Electric power consumption (cita- 
tions from the Engineering Index data base). Report for 1970-June 
1979. Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). Aug 1979. 268p. NTIS PCNO1/MF N01. 


15996 Lighting power standard: a guide to saving lighting energy 
dollars. Albany, NY; New York State Energy Office (1979). 100p. 
(NP—24357). 

This guide enables a building owner/manager to decide 
which cost saving and energy conservation measures will work best 
for his particular lighting situation. It is anticipated that he will 
utilize his own knowledge of and experience with his building to 
develop and implement a lighting conservation program. In all but 
the most unusual situations, compliance with this Standard will not 
require the use of outside contractual services. Section | establishes 
an easy-to-follow procedure which a building operator may use to 
determine his present lighting power usage for the various rooms 
and spaces in his building, and then calculate the allowable lighting 
power budget for the building. Sections 2 through 5 describe meth- 
ods which may be used to meet the lighting power budget for 
buildings and Section 7 describes a means for determining the cost 
effectiveness of the various methods. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 15082, 15351, 15353, 15900 


15997 (CONF-790845—, pp 117-118) Energy saving Albertan 
house. MacLeod, J.N. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

The design constraints and considerations, the climate and 
political climate, energy conservation aspects, and costs of the house 
are reviewed. An active solar system was planned but was aban- 
doned. (MHR) 


15998 (CONF-790845—, pp 212-215) Insulated window covers 
for a temperate climate. LaVigne, A.B. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

A variety of insuiated window coverings added to windows 
in two homes in the Seattle area is described. Although windows are 
typically a small fraction of the building shell, approximately a fifth 
of the heat loss of a single family residence is througii windows 
because of their low thermal resistance. Sensible use of window 
covers can stop from 35 to 85% of this heat loss. Most of the 
window covers described were added in a 1200 ft?, relatively modest 
home. One window cover was added to a large picture window of a 
modern rambler. In both houses, limited space, especially available 
wall space, precluded the use of rigid, hinged or sliding shutters. 
Consequently, it was decided to concentrate on designs for opaque 
window covers which could be rolled or folded out of the way and 
on transparent window covers which were easy to make and install. 
Although the opaque covers were built for retrofit, they can also be 
used in new construction. Window covers in this project included 
homemade, kit, and commercially available products. 


15999 (CONF-790845—, pp 248-251) Impact of the 1980 energy 
performance standards for new buildings on active and passive solar 
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strategies. McCartney, H.E. (Battelle Pacific Northwest Labs., Rich- 
land, WA); Binkley, J.L. 1979. 

From Solar 79 Northwest conference; Seattle, WA, USA (10 
Aug 1979). 

This work discusses why new buildings were chosen as a 
major area in which to conserve energy and why a performance 
approach was chosen rather than a prescriptive one. In addition, the 
work presents how the Standards will affect: solar rights, land use, 
building orientation, building design, passive and active solar op- 
tions, and natural illumination. The necessary resource inputs re- 
quired to implement the Standards are summarized versus level 
of energy savings achieved in order to provide a perspective on the 
tradeoffs involved in utilizing nondepletable resources. 


16000 (DOE/CS—0131) Project Retro-Tech: home weatheriza- 
tion charts. (Department of Energy, Washington, DC (USA). Office 
of Weatherization Assistance Programs). Jul 1979. 58p. Dep. NTIS, 
PC A04/MF AOl1. 

Lessons are included on: Introduction to Heat Loss; Building 
Heat Loss by Conduction; Building Heat Loss by Infiltration; and 4 
Steps to Home Weatherization (inspection of a calculation of 
heat losses, evaluation of the data, and installation of the materials). 
Fifty-seven charts describing some information dealing with the 
lessons are included. (MCW) 


16001 (GRI—79/0005) Residential energy consumption: baseline 

comparison of single-family detached homes. (Winter (Steven) Asso- 

a Inc., New York (USA)). 1 Nov 1979. 255p. NTIS, PC A12/ 
AOl. 

The study delineates the evolutionary impact of the energy 
crisis on energy-consumption levels in new single-family detached 
(SFD) housing. The study is divided into three phases: (1) determi- 
nation of baseline residential energy-consumption levels for homes 
built immediately prior to the oil embargo (1973); (2) quantification 
of the change in these consumption levels due to changes in current 
construction practices; and (3) prediction of future residential con- 
sumption levels. A methodology was developed for conducting the 
study focusing on prototypical SFD housing types. Specific con- 
struction characteristics for these types in each of the three time 
periods were generated from industry data and from surveys of the 
major housing builders and manufacturers throughout the continen- 
tal US. A thermal analysis of each of the developed protot was 
performed for each time period. Seven cities representing Climatic 
Zones were selected as sites for these analyses. Concurrently, a 
demographic survey identified the population of each housing type 
in each Climatic Zone for the typical years. These demographic data 
were then overlaid on the results of the thermal analysis to indicate 
regional and national trends in new (SFD) energy consumption. The 
study concludes that the thermal efficiency of new housing across 
the three time periods addressed has significantly improved and will 
continue to improve. However, due to demographic shifts and 
changes in housing preference, the national impact of this improved 
efficiency has been considerably diluted. 


16002 (LBL—9383) International analysis of residential energy 
use and conservation. Schipper, L. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1979. Contract W-7405- 
ENG-48. 28p. (CONF-791009—27). Dep. NTIS, PC A03/MF AOI. 
From International conference on energy use management; 

Los Angeles, CA, USA (22 Oct 1979). 
ata were collected and is being analyzed on residential 
energy use from Canada, Japan, UK, West Germany, France, Italy, 
and Sweden. Preliminary inspection indicates that much of the 
variation of energy use depends on structural or lifestyle factors such 
as incomes, house or appliance size, hot water, and indoor tempera- 
ture habits. There appears to exist a wide range of energy intensities 
within each narrow end use category; each of these ranges suggests 
that there are interesting prospects for energy conservation in any 
one country based on technologies or ideas common elsewhere. 


16003 (LBL—9625) Model correlating air tightness and air infil- 
tration in houses. Blomsterberg, A.K.; Sherman, M.H.; Grimsrud, 
D.T. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Oct 1979. Contract W-7405-ENG-48. 36p. (CONF-791233—1). Dep. 
NTIS, PC A03/MF AO1. 

From Conference on thermal performance of the exterior 
envelopes of buildings; Orlando, FL, USA (3 Dec 1979). 

Air infiltration, an important energy loss mechanism in build- 
ings, has been studied in a number of houses on the east and the west 
coast. Two methods for measurement have been utilized: the fan 
pressurization technique and the tracer gas technique. The pressur- 
ization technique is used to measure the air tightness of the building 
envelope, while the tracer gas technique is used to measure the air 
infiltration. Pressurization is considered suitable for routine checking 
of buildings, but does not give the air infiltration as a direct result. 
The model given represents a technique of pte | the easily 
performed pressurization measurement with the more difficult tracer 
gas technique. The neutral pressure level is explicitly included to 
estimate the distribution of openings around the building envelope. 
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The model is described in detail and is applied to a number of houses 
in New Jersey and California. 


16004 (LBL—9816) Evaluation of residential building energy- 
performance standards. Levine, M.D.; Goldstein, D.B.; Lokmanhe- 
kim, M.; Rosenfeld, A.H. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1979. Contract W-7405-ENG-48. 37p. 

(CONF-791233—2). Dep. NTIS, PC A03/MF AOl. 
trom Conference on thermal ee of the exterior 

of buildings; Orlando, FL, USA (3 Dec 1979). 
is paper reports on the re and analysis of 
energy-performance standards for residential buildings in the United 
States. The approach involves an assessment of the economic costs 
and benefits of alternative standards and provides quantitative esti- 
mates of the reduction of energy use resulting from the implementa- 
tion of standards. The sensitivities of building energy use to design 
aera: of buildings - including size, orientation, aspect ratio, 
ent type, window area, and construction material - are as- 
sessed. The DOE-2 Building Energy Utilization Analysis program 
was used to evaluate the heating and cooling loads of residential 
buildings. Residential buildings were simulated in ten weather cli- 
mates using hourly weather data with a variety of energy-conserva- 
tion measures. 


16005 (NMEI—77-1102) Analysis of heat-saving retrofit devices 
for fireplaces. Final report, September 1, 1977-February 28, 1978. 
Busch, R.D.; Irland, R. (New Mexico Univ., Albuquerque (USA). 
New Mexico Energy Inst.). Mar 1979. 19p. Univ. of New Mexico, 
Albuquerque, NM. 

Devices that are on the market that the consumer can add to 
any conventional fireplace to increase its heat output and efficiency 
are described and analyzed. The following devices and modifications 
are analyzed: curved tube grates (natural and forced convection); 
heatilators (natural and forced convection); glass doors; and outside 
source for combustion air. 


16006 (ORNL/CON—34) Performance evaluation of a selected 
three-ton air-to-air heat pump in the heating mode. Domingorena, 
A.A.; Ball, S.J. (Oak Ridge National Lab., TN (USA)). Jan 1980. 
Contract W-7405-ENG-26. 106p. Dep. NTIS, PC A06/MF AOl1. 

An air-to-air split system residential heat pump of nominal 
three-ton capacity was instrumented and tested in the heating mode 
under laboratory conditions. This was the second of a planned series 
of experiments to obtain a data base of system and component 
performance for heat pumps. The system was evaluated under both 
steady-state and frosting-defrosting conditions; sensitivity of the 
system performance to variations in the refrigerant charge was 
measured. From the steady-state tests, the heating capacity and 
coefficient of performance were computed, and evaluations were 
made of the performance parameters of the fan and fan motor units, 
the heat exchangers and refrigerant metering device, and the com- 
pressor. System heat losses were analyzed. The frosting-defrosting 
tests allowed the observation of system and component performance 
under dynamic conditions, and measurement of performance degra- 
dation under frosting conditions. 


16007 (PB—294878) Resource use and residuals generation in 
households. Kuhner, J.; Luecke, D.F.; Shaprio, M. (Meta Systems, 
Inc., Cambridge, MA (USA)). Mar 1979. Contract EPA-68-01-2622. 
254p. NTIS, PC Al2/MF AOl1. 

This report describes energy and water use and the genera- 
tion of liquid, solid, and gaseous residuals for nine major household 
functions and their associated activities. It examines those factors 
which irifluence resource use and residuals generation, summarizes 
the range of options available to conserve resources (and reduce 
residuals discharge), and estimates the costs and benefits of conserva- 
tion measures. Indices of resource use and residuals generation are 
developed to aid regional residuals environmental quality manage- 
ment analyses. 


16008 (PB—299058) Field performance of residential refrigera- 

tors and combination refrigerator-freezers. Chang, Y.L.; Grot, R.A. 

(National Bureau of Standards, Washington, DC (USA). Building 

ane and Service Systems Div.). Jul 1979. 46p. NTIS, PC A03/ 
AOl. 

Evaluation of the performance of household refrigerators and 
combination refrigerator-freezers was undertaken in a field experi- 
ment to determine the effect of room environment and occupant- 
usage habits on energy consumption of these appliances. This report 
presents the results of such an experiment in ten townhouses at Twin 
Rivers, NJ. One-door manual defrost and two-door frost-free models 
of various sizes were studied. Energy consumption, kitchen tempera- 
ture, refrigerator temperature and door openings were measured for 
each model by data acquisition systems located in the townhouse 
basements. Both daily and hourly averages and variations about the 
average for each variable were calculated to determine occupant 
usage patterns. Statistical techniques were used to obtain the effect 
of parameters on energy consumption of these appliances by linear 
regression of both one- and two-parameter models. 
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16009 Multi-family housing: energy conservation workbook. 
Albany, NY; New York State Energy Office (1980). 129p. (NP— 
24356). 

The guidebook is written to help owners, managers, and 
maintenance people assess their properties to determine the various 
opportunities that exist for energy conservation. The information is 

resented in six sections. These are: Energy Measures Cost and 
Payback Table (a visual aid for building managers to plan an 
implementation ge ol and budgets); Operational and Maintenance 
Table (a checklist of energy saving operational and maintenance 
changes); Energy Survey Worksheets (specifically designed to walk 
a person through the building to see firsthand the potential energy 
saving Opportunities that may exist in the building); Energy Meas- 
ures Operational/Maintenance and Modifications (a description of 
energy conservation opportunities pertinent to multi-family hous- 
ing); Analytical Methods (simple analytical a to enable 
building personnel to calcuate the savings derived from a specific 
measure); and Test Procedures (emphasizing the importance of com- 
bustion efficiency testing). 


OFFICE BUILDINGS 


16010 (DOE/CS—0133) Identifying retrofit projects for build- 
ings. (Federal gr 4 Management Program, Washington, DC 
(USA)). Feb 1980. 142p. Dep. NTIS, PC A07/MF AOl1. 

This document was prepared as a guide to Federal field 
personnel in identifying building retrofit projects with early returns 
on investments. The method in the handbook involves small Federal 
buildings that do not have complex mechanical and electrical sys- 
tems. It is also applicable to those larger and more complex build- 
ings, where, due to other priorities, a complete professional architec- 
tural and engineering survey has not been scheduled and either 
interim conservation measures are sought or the relative potential of 
the building for such a detailed survey is being assessed. The survey 
involves 4 steps: collecting energy use data; categorizing buildings; 
identifying retrofit options; and evaluating and ranking retrofit pro- 
jects. Details of the tasks in each step are discussed. (MCW) 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 16010 


16011 (LBL—9987) Hospital laundry standards and energy con- 
servation: a program plan. Battles, D.R.; Vesley, D.; Banks, R-.S. 
(Minnesota Univ., Minneapolis (USA). School of Public Health). Jan 
1980. Contract W-7405-ENG-48. Sip. Dep. NTIS, PC A04/MF 
AOl. 


A program plan describing required research and experimen- 
tal plans for establishing a proposed revision of hospital laundry 
standards is presented. An extension of the literature search done by 
Hittman and Associates was done to see whether the quality of the 
finished laundry could be maintained under revised standards. Con- 
sideration was given to stain removal, whiteness, and sanitation. An 
extensive review of published literature on standards is included. 
There is room for energy conservation measures in the hospital 
laundry, but it is noted that energy conservation measures must be 
accompanied by care and practicality in their implementation. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


16012 (DOE/CS—0097) Saving money with energy conserva- 
tion: an energy audit workbook for restaurants. (American Inst. of 
Industrial Engineers, Norcross, GA). Jul 1979. Contract EM-78-C- 
01-5226. 37p. Dep. NTIS, PC A03/MF AO1. 

The workbook provides a do-it-yourself approach for restau- 
rants which do not have full-time engineering personnel. Eleven 
easy ways of saving energy, e.g., lowering the thermostat, sealing 
leaks, using night set teen. turning off lights, etc., are presented. 
Additional ways to save energy and money in the following areas 
are recommended: food preparation and storage equipment, general 
building and heating, cooling, lighting, hot water, and ventilation 
systems. 


16013 (DOE/CS—0098) Saving money with energy conserva- 
tion: an energy audit workbook for retail stores. (American Inst. of 
Industrial Engineers, Norcross, GA). Jul 1979. Contract EM-78-C- 
01-5226. 33p. Dep. NTIS, PC A03/MF AOI. 

Hints are presented to reduce energy waste and inefficiencies 
in retail stores. Part 1 lists ideas with high potential for savings in the 
following areas: lowering the thermostat, sealing leaks, removing 
unnecessary lights, involving employees in the program, preparing 
energy consumption budgets, etc. Suggested maintenance and oper- 
ational changes dealing with the general building and the heating, 
cooling, lighting, hot water, and ventilation systems are given. 
Additionally, ways to save energy on activities that involve some 
initial investment are also given. The method to calculate the savings 
and converting energy usage to Btus is included. 
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16014 (DOE/TIC—11113) Improving the DOE-small business 
relationship. (New York Inst. of Tech., Old Westbury (USA). Center 
- Poy Policy and Research). 15 Oct 1979. Contract EU-78-S- 

-6632. 80p. Dep. NTIS, PC A05/MF AO1. 

The US E has been charged with meeting four sets of 
national needs, namely: reduction in the nation’s consumption of 
nonrenewable fuels such as imported petroleum; increase of the 
nation’s supply of renewable and nonrenewable fuels such as domes- 
tically produced petroleum, natural gas, coal, solar, and wind; allo- 
cation of supply and control of the price of specific fuels, particular- 
ly petroleum; and achieving socio-economic priorities that have been 
established by Congress and that can be affected by the activities of 
the DOE including increased employment, reduced inflation, compe- 
tition, fuller minority participation in the economy, and social stabil- 
ity. Small businesses have an impact on the capacity of DOE to 
Ys its mission. It is concluded that DOE has failed to take the 

ene ag to develop and ensure the smoothest and most 
productive relationship with this constituency. DOE has been criti- 
cized for its dealings with and treatment of small businesses. With 
regard to its procurement, regulation, and provision of assistance, 
DOE has come under attachk. This study determined measures 
which could be implemented measures which could be implemented 
to ameliorate this situation, especially those of a communicative 
nature. Substantive measures are investigated and presented. 


16015 (GRI—78/0037) Application of intermittent ignition de- 
vices to commercial cooking equipment. Stack, R.E. (American Gas 
Association Labs., Cleveland, OH). May 1979. 22p. NTIS, PC A02/ 
MF AOl. 

Noncontinuous pilot ignition devices would reduce natural 
gas consumption by cpommercial cooking equipment. The perform- 
ance of spark-type or resistance-type electric ignition systems pres- 
ently available for domestic cooking appliances was tested. It was 
concluded that most electric ignition systems designed for domestic 
equipment could be safely and efficiently applied to commercial 
cooking equipment. Field tests are recommended. (LCL) 


16016 (UCRL—15189) Site and building energy-conservation 
study: survey of Building 231, Development and Assembly. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1979. 
Contract W-7405-ENG-48. vpp. NTIS, MF/A01. 

Portions of document are illegible. 

An energy-conservation study of Building 231, Development 
and Assembly Building, at LLL was conducted. Section II, Sum- 
mary, contains the results of the Building 231 Study. Section III, 
Methodology, sets forth a detailed description of the methodology 
used for data gathering and analysis. Section IV, Building Descrip- 
tion, identifies and describes the architectural features, and the 
HVAC and electric systems. Section V, Building Energy Model, 
includes a description of the implementation of the DOE-1 energy 
simulation. The section describes building zones and identifies as- 
sumptions and simulation techniques. Section VI, ECO Analyses, 
includes descriptions of the various energy-conservation opportuni- 
ties (ECO’s). It includes estimated construction costs and energy 
savings with tabulations of payback time, savings to investment 
ratios, etc. Recommendations are presented. Supporting data are 
included in appendices. The DOE-1 program used in the study is the 
CCB/CALERDA Version 1.4, Update Level 2. 


16017 (UCRL—15190) Site and building energy-conservation 
study: survey of Building 251, Diagnostic Chemistry. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1979. 
Contract W-7405-ENG-48. vpp. NTIS, MF/A01. 

Portions of document are illegible. 

An energy-conservation study of Building 251, Diagnostic 
Chemistry, at LLL was performed. The survey of Building 251 was 
based on a review of the design drawings, an on-site inspection of 
the 30,500-ft? building, and discussions with the building manager 
and various operating personnel. Data were collected regarding the 
number of people occupying the building, operating schedules, and 
the energy loads imposed by installed and temporary equipment. 
The HVAC systems were investigated. The building energy systems 
were simulated using the DOE-1 energy program. A base-year 
energy-consumption run was made, together with simulation of the 
building's performance assuming installation of each of nine energy 
conservation opportunities (ECO's) idtified. A summary of the 
energy savings that would result from implementation of the ECO's 
is presented. 


16018 (UCRL—15191) Site and building energy-conservation 
study: survey of Building 321, Material Fabrication Shops. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1979. 
Contract W-7405-ENG-48. vpp. NTIS, MF/A01. 

Portions of document are illegible. 

An energy-conservation study of Building 321, Material Fab- 
rication Shops, at LLL was conducted. The survey was based on a 
review of the design drawings, an on-site inspection of the 149,500- 
ft? building, and discussions with the building manager and various 
operating personnel. Data were collected regarding the number of 
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po le occupying the building, operating iene and the ener, 
rae 8 imposed by installed and temporary equipment. The HVA 


y systems were simu- 


systems were TT os The building ener 
-year energy con- 


lated using the DOE-1 energy program. A 


a tion run was made, together with simulations of the building's 

formance assuming installation of each of the eight a 
een opportunities (ECO’s) identified. Energy Savings that 
would result from implementation of the ECO’s are presented in a 
table. Another table summarizes the ECO indices which include the 
cost savings, capital investment, savings-to-investment ratio, fuel 
savings, fuel saved-to-investment ratio, and the payback period. 


16019 (UCRL—15192) Site and building energy conservation 
study: survey of Building 131, Engineering. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Oct 1979. Contract W- 
7405-ENG-48. vpp. NTIS, MF/A01. 

Portions of document are illegible. 

An energy-conservation study of Building 131, Engineering, 
at LLL was made. The survey of Building 131 was based on a 
review of the design drawings, an on-site inspection of the 271,376- 
ft? building, and discussions with the building manager and various 
operating personnel. Data was collected regarding the number of 
as le occupying the building, operating schedules, and the ener; 7 

imposed by installed and temporary equipment. The HVA\ 
systems were inves' ~ a The building energy systems were simu- 
lated using the DOE-1 energy program. A base-year energy-con- 
sumption run was made, together with simulations of the ing’s 
performance assuming installation of each of six energy-conservation 
opportunities (ECO’s) identified. A summary of the energy savings 
that would result from implementation of the ECO’s is presented. 


16020 (UCRL—15193) Site and building energy-convervation 
study: survey of Building 121, Experimental Physics. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1979. 
Contract W-7405-ENG-48. vpp. NTIS, MF/A01. 

Portions of document are illegible. 

An energy-conservation study of Building 121, Experimental 
Physics, at LLL was performed. The survey was based on a detailed 
review of the as-built drawings, several on-site inspections of the 
92,000-ft? building, and discussions with the building manager and 
various operating personnel. Data were collected regarding the 
number of people occupying the building, operating schedules, and 
the energy loads imposed by installed and temporary equipment. 
The HVAC systems were carefully investigated. Thirteen potential 
energy-conservation opportunities (ECO’s) were identified and eval- 
uated. The building energy systems were simulated using the DOE-1 
energy program. A base-year energy-consumption run was made, 
together with simulations of the building's performance assuming 
installation of the various ECO’s. Energy savings and payback 
periods were calculated for the various alternative ECO’s. 


16021 Design guidelines for energy conservation in skating rinks 
and arenas. Toronto, Ontario; Ministry of Culture and Recreation 
(1979). 118p. (NP—24294). Ontario Government Publications Serv- 
ice, Toronto, Ontario. 

This study was conducted to show how energy consumption 
in ice arenas can be reduced by improved building design and 
operation. Existing areas were studied to identify designs inappropri- 
ate to efficient energy usage and problems related to moisture flow 
and poor insulation. Recommendations are made for overcoming 
these problems in new arenas. The costs of the improved building 
design features and equipment are analyzed. (LCL) : 


16022 Energy conservation in existing arenas (three case studies). 
Toronto, Ontario; Ministry of Energy (1979). 85p. (NP—24293). 
Ontario Government Publications Service, Toronto, Ontario. 

This study is designed to show how energy consumption can 
be reduced in existing skating rinks and arenas in Ontario. Three 
arenas considered to be typical were studied. Potential reductions in 
energy consumption, and thus operating cost reductions, are shown 
for each arena. Operators of other existing arenas should be able to 
use these findings as a guide to energy conservation measures. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 14816 


16023 (UMTA-UPP—30-79-1) UMTA University and Research 
Training Program: abstracts for University Research Projects. (De- 
partment of Transportation, Washington, DC (USA)). Dec 1979. 
85p. NTIS. 

This publication, a reference document prepared by the 
Urban Mass Transportation Administration, serves as a guide to 47 
research reports generated between February 1978 and December 
1979 by UMTA’s University Research and Training Grant Program; 
this program was initiated in 1970 with award of the first grants that 
were authorized by Section 11 of the Urban Mass Transportation 
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Act of 1964, as amended. A listing is provided of abstracts of reports 
published since February 1978, the abstracts divided into subject 
categories and arranged alphabetically. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 16036 


16024 (DOE/RG/3383—T1) Methodology for assessing the im- 

a eee oe ee ee ae use. Draft report. 

(Energy and Environmental Analysis, In y- + VA (USA)). 

L onc Contract ET-78-G-01-3383. “Ti3p. Dep. NTIS, PC A06/ 
AOl. 

A task was undertaken to develop a method for analyzing 
industrial user responses to alternative rate designs. The 
described considers the fuel switching and conservation responses of 
industrial users and the impact to a hypothetical utility regarding 
revenue stability, annual gas demand, and seasonal fluctuations. 
Twenty-seven hypothetical industrial plant types have been speci- 
fied. For each combustor in the plant, the fuel consumption by 
season, initial fuel type, fuel switching costs, conservation costs, and 
amount of fuel conservable is provided. The decision making takes 
place at the plant level and is aggregated to determine the impact to 
the utility. Section 2 discusses the factors affecting an industrial 
user’s response to alternative rate designs. Section 3 describes the 
methodology, includes an overview of the model and an example 
industrial user’s response to a set of fuel prices. The data describing 
the 27 hypothetical firms is in an appendix. 


16025 (N—79-21073) Study of an aviation tur- 


advanced general 
bine engine (gate). Final report. Gill, J.C.; Short, F.R.; Staton, D.V.; 
Zolezzi, B.A.; Curry, C.E. (Detroit Diesel Allison, Indianapolis, IN 
(USA)). 10 Apr 1979. Contract NAS3-20756. 147p. NTIS, PC A07/ 
MF AOl. 


The best technology program for a small, economically viable 
gas turbine engine applicable to the general aviation helicopter and 
aircraft market for 1985-1990 was studied. Turboshaft and turboprop 
engines in the 112 to 746 kW (150 to 1000 hp) range and turbofan 
engines up to 6672 N (1500 Ibf) thrust were considered. A good 
market for new turbine engines was predicted for 1988 providing 
aircraft are designed to capitalize on the advantages of the turbine 
engine. Parametric engine families were defined in terms of design 
and off-design performance, mass, and cost. These were evaluated in 
aircraft design missions selected to represent important market seg- 
ments for fixed and rotary-wing applications. Payoff parameters 
influenced by engine cycle and configuration changes were aircraft 
gross mass, acquisition cost, total cost of ownership, and cash flow. 
Significant advantage over a current technology, small gas turbine 
engines was found especially in cost of ownership and fuel economy 
for airframes incorporating an air-cooled high-pressure ratio engine. 
A power class of 373 kW (500 hp) was recommended as the next 
frontier for technology advance where large improvements in fuel 
economy and engine mass appear possible through component re- 
search and development. 


16026 (N—79-21074) CF6 jet engine performance improvement 
program. Task 1: Feasibility analysis. Final report. Fasching, W.A. 
(General Electric Co., Cincinnati, OH (USA)). Mar 1979. Contract 
NAS3-20629. 300p. NTIS, PC A13/MF AO1. 

Technical and economic engine improvement concepts select- 
ed for subsequent development include: (1) fan improvement; (2) 
short core exhaust; (3) HP turbine aerodynamic improvement; (4) 
HP turbine roundness control; (5) HP turbine active clearance 
control; and (6) cabin air recirculation. The fuel savings for the 
selected engine modification concepts for the CF6 fleet are estimat- 
ed. 


16027 (N—79-21076) JT8D revised high-pressure turbine cooling 
and other outer air seal program. Gaffin, W.O. (Pratt and Whitney 
Aircraft, East Hartford, CT (USA)). 20 Mar 1979. Contract NAS3- 
20630. 59p. NTIS, PC A04/MF AOI. 

The JT8D high pressure turbine was revised to reduce leak- 
age between the blade tip shrouds and the outer air seal, and engine 
testing was performed to determine the effect on performance. The 
addition of a second knife-edge on the blade tip shroud, the exten- 
sion of the honeycomb seal land to cover the added knife-edge and 
an existing spoiler on the shroud, and a material substitution in the 
seal support ring to improve thermal growth characteristics are 
included. A relocation of the blade cooling air discharge to insure 
adequate cooling flow is required. Significant specific fuel consump- 
tion and exhaust gas temperature improvements were demonstrated 
with the revised turbine in sea level and simulated altitude engine 
tests. Inspection of the revised seal hardware after these tests showed 
no unusual wear or degradation. 
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RAILWAY 


16028 (UMTA-UPP—79-8) UMTA Rail Modernization Pro- 
gram: evaluation of the impacts of Section 3 capital grants for rail 
and modernization, 1965-1977. Final report. Bennett, J. 
(Peat, Marwick, Mitchell and Co., Washington, DC (USA)). May 
1979, 27 
Pe gh er of the Urban Mass Transportation Administra- 
tion grants for the modernization of existing rail systems is given. 
From the ot cet g of the Section 3 Capital Grant Program through 
May 31, 1977, Section 3 grant — amounted to approximately 
$6.2 billion. Of this total, $1.7 billion, or 28% was approved for the 
rehabilitation, lacement, and upgrading of existing rail systems. 
An inventor of rail modernization projects by y type, mode (rapid 
rail, light rail, and commuter rail), and city is mpacts of these 
funds are analyzed by examining several specific apne ee in detail. In 
addition to the examination of project ts, the process used by 
two transit operators (NYCTA and PATH) to secure rail modern- 
ization funds and to select and implement projects is discussed. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 16104 


16029 (AD-A—068895) Development of a self-powered vehicle 
detector. Final report, November 1976-September 1978. Scarzello, 
J.F.; Lenko, D.S.; Krall, A.D.; Brown, R.E. (Naval Surface Weap- 
ons Center, Silver Spring, MD (USA)). Oct 1978. 238p. NTIS, PC 
All/MF 
A . rated motor vehicle detection system has been 
developed which d letects a vehicle’s magnetic signature, processes it 
and then transmits vehicle presence information from its roadway 
poms to a nearby receiver control unit. The Self Powered Vehicle 
tector (SPVD) is an advanced vehicle detector concept which 
requires minimum installation time and cost, little maintenance, and 
is capable of detecting vehicles on any standard roadway surface. 
The SPVD system consists of two units, the roadway implanted 
sensor and a control unit which is located inside a traffic instrumen- 
tation enclosure less than 500 feet away. The SPVD sensor unit is 
laced in a standard roadway bore hole located in the center of the 
lane just beneath the surface. The estimated lifetime for a traffic flux 
of 20,000 vehicles/day is greater than one year. Twenty SPVD 
systems have been fabricated for FHWA evaluation. 


16030 (ANL/CNSV—S5) Discarded tires: energy conservation 
through alternative uses. Gaines, L.L.; Wolsky, A.M. (Argonne 
National Lab., IL (USA)). Dec 1979. Contract W-31-109-ENG-38. 
47p. ~* NTIS, PC A03/MF AOl1. 
rap tires that are not recycled through retreading constitute 
a serious solid-waste problem, but also offer energy-conservation 
oe 00 Bea throu; ugh their use as: (1) solid fuel (displaced energy = 
000 Btu/Ib or 35 kJ/g); (2) derived fuel and chemical feedstock 
(11,000 to 23,000 Btu/Ib or 25 to 53.5 kJ/g); (3) virgin rubber 
<a substitute in traditional rubber products (34,000 to 40,000 
b or 79 to 93 kJ/g); and (4) asphalt additive for paving 
applications (90,000 Btu/Ib or 210 kJ/g). Both the energy of the 
displaced fuel and material and the energy consumed preparing the 
tires for the above uses have been included, where possible, in these 
estimates. Also provided is a summary of the available data on the 
cost and requisite scale of operation for the various end use process- 
es. 


16031 (EMD—80-27) Government should buy more fuel-efficient 
trucks and truck tractors. (General Accounting Office, Washington, 
DC (USA)). 21 Feb 1980. 24p. General Accounting Office, Wash- 
ington, DC. 

Report to the Director, Office of Management and Budget by 
the US General Accounting Office. 

Many fuel-efficient components are available from commer- 
cial sources which, when installed on trucks and truck tractors, can 
increase fuel efficiency by 20 percent. While Federal agencies are 
presently buying some of these components, they can expand their 
efforts and profit accordingly. This report identifies factors impeding 
the purchase of energy-efficient components in Government trucks 
and truck tractors and discusses several ways to improve Govern- 
ment procurement of these vehicles. 


16032 (PB—295675) Energy conservation in department of high- 
ways and transportation buildings. Final report July 1977-September 
1978. Halstead, W.J.; McGhee, K.H. ie og: Highway and Trans- 
portation Research Council, Charlottesville (USA)). Sep 1978. 40p. 
NTIS, PC A03/MF 

This report ha aol the policy of the Virginia Department of 
Highways and Transportation toward energy conservation in the 
operation of its buildings, and recommends further measures for 
conserving energy. 


16033 (PB—296085) Evaluation of vapor leaks and development 
of monitoring procedures for gasoline tank trucks and vapor piping. 
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Norton, R.L. (Pacific Environmental Services, Inc., Santa Monica, 
yrs: mp _ 1979. Contract EPA-68-02-2606. ‘98p. NTIS, PC 

ie cocina document provides information on control 
techniques, monitoring procedures and costs for main gaso- 
line tank trucks and vapor piping in ‘vapor tight’ conditions. The 
leak sources and evaluation of different low cost and quick monitor- 
ing and test procedures are also discussed. This document provides 
the support information for the Office of Air Quality Planning and 
S guideline series document entitled ‘Control of Volatile 
Or; Compound Leaks from Gasoline tank trucks and Vapor 
Collection Systems,’ PB-290 568, December 1978. 


16034 (PB—296600) Study and test to confirm automobile drive- 
train components to improve fuel economy. Volume II. The drivetrain 
design process with an automatic transmission. Interim report, June 
1975-December 1976, Hurter, D.A.; Gott, P.G.; Gottesman, C.A. 
(Little (Arthur D.), Inc., Cambridge, MA (USA)). May 1979. Con- 
tract DOT-TSC-1046. 82p NTIS, A05S/MF AOl. 

report presents the key thought processes that are used 
by the drivetrain designer in matching an engine to a given vehicle 
with specific performance — in mind. This report provides those 
uninitiated in this aspect of automotive design valuable insight into 
the compromises that must be made between acceleration, gradeabi- 
lity and top speed. This report also presents a method by which the 
performance of any modern torque converter may be approximated 
with accuracy once only the stall torque ratio and diameter are 
known. These two parameters can be used to generate torque 
converter maps that almost duplicate actual maps for torque con- 
verters of any modern manufacturer, and greatly facilitate computer 
simulation. 
be Fc Fuel economy effects of tires. Technical 

—- G. (Environmental Protection Agency, Ann 

Aner, Mr (USA)). Feb 78 13p. NTIS, PC A02/MF AOl. 

Tires have a very significant effect on the fuel economy of a 
vehicle. The best known example of this is the fuel efficiency of 
radial tires; however, other tire technologies and related factors can 
also be important. This report discusses the effects of various types 
of tires and tire related parameters on the fuel economy of a vehicle. 


16036 (PB—298907) Transportation and the future. Final report. 
Paulhus, N.G. Jr. artment of Transportation, Washington, DC 


(Dep 
(USA). Office of the Secretary). Jan 1979. 7ip. NTIS, PC A04/MF 


AOl. 

The document covers technological developments in connec- 
tion with urban, rural, intercity, cargo and space transportation over 
the next twenty to thirty years. Demographic changes will place an 
added emphasis on automated systems around the turn of the Cen- 
tury, and energy constrainis may make electrically-powered systems 
more attractive. The passenger automobile will probably retain 
dominance of transportation; public tranportation systems in urban 
areas will evolve into more complex, multi-element operations serv- 
ing both downtown and the suburbs. Energy constraints may lead to 
added reliance on rail and bus travel for intercity runs. Cargo 
vehicles will make more sophisticated use of intermodal containers. 
Finally, the advent of the space shuttle will completely alter the 
nature of orbital missions. 


16037 (PB—298933) Automobile fuel tanks. Subject bibliogra- 
phy. Flynn, L. (National Highway Traffic Safety Administration, 
Washington, DC (USA). Technical Services Div.). May 1979. 102p. 
NTIS, A06/MF AOl. 

This bibliography represents literature acquired since the 
establishment of the National Highway Traffic Safety Administra- 
tion (NHTSA) and concerns automobile fuel tanks and fuel tank 
systems. It is comprised of NHTSA contract reports, reports of 
other organizations concerned with highway safety, and articles 
from periodicals in related fields. 


16038 (RAND/N—1005-NSF/FEA) Evaluating fuel-economy 
mandates: an exploratory cost-benefit analysis. Stucker, J.P.; Bur- 
right, B.K.; Mooz, W.E. (RAND Corp., Santa Monica, CA (USA)). 
Feb 1980. Contract EX-76-C-01-2337. 174p. Dep. NTIS, PC A08/ 
MF AOl. 

This study documents the magnitude and distribution of the 
benefits and costs of Federally im fuel-economy mandates for 
automobiles of the type legislated in the Energy Policy and Conser- 
vation Act of 1975. Fuel-economy mandates are designed to increase 
new-car fuel economy and thus decrease total gasoline consumption. 
However, they also alter automobile production costs and prices, 
decrease driving costs, and probably stimulate more travel. They 
affect the auto industry, people who are employed in the industry, 
and people with an ownership interest in the industry. They affect 
the people who own and drive new cars and the people who buy 
those cars used. They affect tax receipts from automobile and 
gasoline purchases. This study develops and illustrates methods of 

redicting the incidence and severity of these effects and of estimat- 
ing the net social costs and benefits of different levels of mandated 
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cod oeeny for 1985. See also the companion note RAND/N— 


16039 (RAND/N—1006-DOE) Evaluating 

an exploratory cost-benefit Stucker, J. (RAND , Santa 
Monica, CA (USA)). Oct 1979. Contract EX-76-C-01-2337. 59p. 
Dep. NTIS, PC A04/MF AO1. 

This note presents an anal approach that has recent! ay 

been devel and draws Csr. on RAND/N—1005-NSF, E: 
uating Fuel y Mandates: An Exploratory Cost-Benefit Anal 
Headones he seeding yee nig eam ne ted 
here emphasizes excise taxes and subsidies. This tsnvenes Gap an 
analytical simulation model of the automobile industry. It assumes 
that the domestic automobile industry acts as if it were a single entity 
maximizing the joint profits of its members. Although the monopoly 
assumption does not do full justice to the actual leadership 
form of oligopoly in the domestic market, it pro insights that 
are obscured in most other studies by the (usually implicit) assump 
tion of purely competitive markets. An alternative model in which 
thad oukd Gillan Sas Eenined to coumbte vineutatity ts aaaipeed in on 
appendix and validates our major conclusions. Three sizes of cars are 
modeled as representative of the output of the industry, and the 
industry is assumed to select the prices and fuel economies for these 
cars in a way that maximizes -run profits. The model was 
initially fitted to 1976 market information when there was no fuel- 
economy regulation. Specific tax programs were then formulated 
and the model’s parameters were used to estimate the resulting 
equilibrium changes in prices, costs, sales, profits, individual and 
aggregate fuel economies, and taxes collected by the government. It 
is strictly a long-run analysis; each sclution of the represents a 
set of market values for the year 1985. 


16040 (UMTA-MA—06-0049-79-11) Share A Fare: a user-side 
— in 

Kansas City, Missouri. Final Doro- 
sin, E.; Phillips, J. (Crain and Associates, Menlo Park, CA (USA)). 
Jul 1979. 94p. NTIS. 

Documentation of the Share A Fare, Kansas City, Missouri's 
user-side subsidy transportation broken project for elderly and 
handicapped persons, d its first 20 months of operation > 
presented. The project was and implemented by the city; 
is totally funded from a 1/2 cent city sales tax designated te 
transportation purposes. Mp5 are service is provided by profit 
and not-for-profit carriers and by city owned and vans. The 
operation of the project is described and key features and thei 
impacts on program success are identified. Data are — 
project design and planning; operating ee 
project's impact on service providers, users, and city sponsor. 


SEA AND WATER 


16041 (PB—294747) Evaluation of a modular high-rpm diesel- 
electric ship propulsion plant. Stucky, C.A.; Femenia, J. (Webb Inst. 
of Naval Architecture, Glen Cove, NY (USA). Center for Maritime 
Studies). Oct 1978. Contract MA-2-4230. 42p. NTIS, PC A03/MF 
AOl. 


This report investigates methods of reducing marine power 
plant costs through the use of modular components. In this study a 
modular diesel-electric plant was developed for a con i 
application and its economic aspects investigated in comparison 
more conventional power plants. While the results of the fem 
showed higher overall costs for the particular and 
application selected, a detailed analyses of these costs revealed areas 
where improvements could realistically be attempted. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 15866 


16042 (CONS—0248-T1) Energy coservation status and needs: 
medium-sized commercial/industrial firms. (Hall and Associates, Se- 
attle, WA (USA)). Oct 1979. Contract EW-78-X-51-0248. 116p. Dep. 
NTIS, PC A06/MF AO1. 
The potential for conserving energy by Ci 

commercial/industrial customers is inves 
study will help SCL and others to provide energy- and money- 
saving help to their medium-sized business customers. Fifty in- 
person interviews of firms within the SCL area and 102 mailed 
—— from customers outside the area in Washington and 

gon were analyzed. Researchers found that many steps requiring 
little cost have been implemented, but institu 
servation measures such as new machinery, 
in machine operations are lacking. (MCW) 


16043 (DOE/IA—0009-3) Joint Peru/United 
Peru/United States cooperative energy assessment. Volume 3. An- 
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nexes 2-7. (Department of Energy, Washington, DC (USA)). Aug 
1979. 448p. Dep. NTIS, PC A19/MF AO1. 

This report presents the results of a brief study of industral, 
mining, and agricultural sector energy demands in Peru. The study 
establishes current energy demands and sectoral activities, and pro- 
jects future energy needs through the year 2000. With respect to 
energy demands, the subsectors covered are: mining and non-ferrous 

s, iron and steel, cement, oil refining, petrochemicals, fertiliz- 
ers, and agriculture (major crops). Total energy demands for these 
subsectors are developed for 1976, 1985, and 2000, assuming full- 
capacity operation for the majority of the plants. Potential options 
developed for reducing energy use in these sectors are: increased 
coal use, improved energy efficiency in the manufacturing sector, 
use of agricultural wastes as fuel, possible displacement of oil by 
hydroelectricity, use of geothermal energy, increased use of water 
materials for the cement and construction industries, and ible 
promotion of cogeneration systems (electricity/steam). (Mcw) 


16044 (PNL—3300(Pt.5), pp 41-42) Assessment of energy-con- 

industrial waste treatment technology. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

Most waste treatment B egevnee have been developed with 
little regard for energy use. The objectives of this program are to 
provide an overview of current industrial pollution control prac- 
tices, to assess Department of Energy activities in this area, and to 
prepare a plan on recommended alternative possibilities of energy- 
conserving industrial waste treatment processes. A comprehensive 
literature review was undertaken to establish an industrial priority 
list, to develop industrial process diagrams, to determine industrial 
pollutant discharges, and to identify current study areas. Published 
data and information or data collected from industrial trade groups 
were used to develop the necessary data base. Possible industrial 
waste treatment areas were identified where additional research in 
energy-conserving processes is needed. In addition, the report exam- 
ined the impact the Federal Water Pollution Control Act of 1977, 
the Clean Air Act of 1977, and the Toxic Substances Control Act of 
1976 will have on industry. 


16045 Meeting on industrial processes: energy conservation R 
and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). 621p. (In several languages). 
(EUR—6236; CONF-7811150—). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

Thirty-seven papers were presented at the meeting. A sepa- 
rate abstract was prepared for each paper. (LCL) 


ENERGY SOURCES 


16046 (GRI—78/0002) Overview of research and development 
activities in improved industrial gas utilization. (Booz-Allen and 
aa Inc., New York (USA)). Aug 1978. 47p. NTIS, PC A03/ 
AOl. 

Purpose of this report is to provide the Gas Research Institute 
(GRI) with an overview of activities which are currently being 
conducted by industry and government to improve the utilization 
efficiency of natural gas in industry. This report utilizes data pro- 
vided by the gas industry, energy consuming companies, firms active 
in developing improved gas utilization equipment, and the federal 
government. 


16047 (PB—295017) Energy accounting in the food processing 
industry. Final report. Barton, J.A.; Lutton, T.J. (Economics, Statis- 
tics, and Cooperatives Service, Washington, DC (USA). National 
Economic Analysis Div.). May 1979. 60p. NTIS, PC A04/MF AO1. 

A complete accounting is made of major fuel use (including 
electricity) in the food processing industry to the State, four-digit 
SIC (Standard Industrial Classification) level. A methodology is 
developed to estimate fuel consumption not reported by Census, 
using data from the 1975 Annual Survey of Manufacturers and the 
1972 Census of Manufactures. 


16048 Survey of energy use by food manufacturing companies in 
Europe. Elson, C.R. (Leatherhead Food Research Association, Eng- 
land). pp 73-85 of Meeting on industrial processes: energy conserva- 
tion R and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; 
European Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

A comprehensive quesionnaire was produced to obtain de- 
tailed information on the utilization of the different forms of energy 
by the European food manufacturing industry. This questionnaire 
was sent to Member Companies of the Leatherhead Food Research 
Association in October 1977. Response to the questionnaire has been 
disappoining and much effort has been devoted to improving this 
situation. The overall response is still only of the order of 20% of 
those possible. Seventy-seven questionnaires have been received 
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roviding information on 16 out of the 21 groups in the Standard 
ndustrial Classification. Some of the data from questionnaires in one 
of these groups, SIC 2183, covering processed fruit and vegetable 
pee nh been analyzed and the results are given. 


MATERIALS 


16049 (COO—4269-2) Phase I: energy conservation potential of 
Portland Cement particle size distribution control. report, 
November 1978-January 1979. Helmuth, R.A. (Portland Cement 
Association, Skokie, IL (USA). Construction Technology Labs.). 
Mar 1979. Contract EC-77-C-02-4269. 53p. Dep. NTIS, PC A04/MF 
AOl. 

Progress is reported on the energy conservation potential of 
Portland cement particle size distribution control. Results of prelimi- 
nary concrete tests, Series IIIa and Series IIIb, effects of particle size 
ranges on strength and drying shrinkage, are presented. Series IV, 
effects of mixing and curing temperature, tests compare the proper- 
ties of several good particle size controlled cements with normally 
ground cements at low and high temperatures. The work on the 
effects of high alkali and high sulfate clinker cements (Series V) has 
begun. 


EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 14785, 15181, 15845, 16048, 
16333, 16337, 16338, 16340 


16050 (BSDF—-39-1Q-79) Technical and economic feasibility of 
membrane technology. First technical quarterly progress report, 17 
September 1979-17 December 1979. Sandre, A.M. (Beet Sugar Devel- 
opment Foundation, Fort Collins, CO (USA)). Jan 1980. Contract 
ACO03-79CS40208. 18p. Dep. NTIS, PC A02/MF AO1. 

The potential application of reverse osmosis, ultrafiltration 
and electrodialysis to the system of solids concentration in beet sugar 
process stream is to be investigated. All available membranes poten- 
tially applicable to the process will be tested for application and 
durability under typical pH, heat, pressure and recycle conditicns. 
Possible reduction of energy requirements for evaporation by 15% 
to 20% is expected. 


16051 (COO—2861-1) Monobeam: prototype test and develop- 
ment. Final report, February 1, 1976-Decembe. 31,1978. Suydam, W.; 
Volota, M.; Pande, P. (Loftus Furnace Co., Pittsburgh, PA (USA)). 
Mar 1979. Contract EY-76-C-02-2861. 207p. Dep. IS, PC Al0/ 
MF AOl. 

The steel industry is a big consumer of energy in the United 
States. A major portion of this energy is consumed in reheating the 
semi-finished shaped - billets, blooms or slabs prior to rolling. This 
program consisted of the application and prototype testing of a 
reheat furnace mechanism known as Monobeam. It was claimed that 
the application of this concept in reheating would result in fuel 
savings on the order of 5 to 10% per ton of steel heated. A full 
length pete Monobeam was fabricated and installed within the 
Number 4 alking Beam Type Furnace at Armco Steel 
Corporation's Middleton, Ohio Works. The Monobeam remained in 
the furnace for approximately one year during which period energy 
related data was collected. Fuel savings greater than those initially 
predicted are reported. However, the test has revealed an —— 
deficiency in the mechanism with respect to conventional reheating 
practice. Theoretical solution to the deficiency was arrived at and is 
included herein. 


16052 (INKA-Conf—79-377-001) Energy economics of evapora- 
tion and processes. Baloh, T. (Institut fuer Zuckerindustrie, 
Berlin (Germany, F.R.)). Jun 1979. 65p. (In German). (CONF- 
7909114—1). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

From Meeting on: Can the amount of energy used in vapori- 
ro and drying be reduced; Wuerzburg, F.R. Germany (17 Sep 
1 " 

After an explanation of the exergy concept and the use of this 
concept in the examination of the energy economics, evaporation 
plants and shred wetting in the sugar industry are discussed. A study 
of a sugar plant, in which vapor compression is used in the evapora- 
tion arrangement and in the boiling-station as well as gas turbine in 
the shred-wetting shows that in the best sugar plant a saving in costs 
of fuel energy of about 35% is possible. Detailed calculations for a 
sugar plant are included in the appendix. 


16053 Optimized plant design to ensure energy conservation. 
Raimbault, C.; Rojey, A.; Salvat, J. (Institut Francais du Petrole, 
Rueil-Malmaison). pp 13-26 of Meeting on industrial processes: 
—- conservation R and D. Ehringer, H.; Hoyaux, G. (eds.). 
Washington, DC; European Community Information Service (1979). 
rom Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 
research work undertaken consists in making a study of 
the different devices leading to energy savings in a plant and in 





MAY 31, 1980 


elaborating a method for +y~: these devices and de 
their optimum arrangement. It includes information on: an optimiz- 
ation method based on linear programming which can be applied to 
most utilities production systems; new devices, as well as conven- 
tional solutions for utilities production and energy recovery (heat 
and power cogeneration and waste heat up; g are the main 
solutions which are proposed and various possibilities are discussed); 
and an application to an actual case in which a modern refinery 
design has been optimized and the results presented. 


16054 Application of the second law of thermodynamics to basic 
industrial processes. A basis for an R and D energy conservation 
policy. Derouette, J.J.; Janssen, H. (Battelle Institute e.V., Frankfurt 
och Main, Germany). pp 27-42 of Meeting on industrial processes: 
energy conservation R and D. Ehringer, H.; Hoyaux, re (eds.). 
ington, DC; European Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The aim of the present study was to perform the analysis of 
selected industrial processes principally with respect to the second 
law of thermodynamics. These processes have been chosen among 
the largest energy consuming industrial branches; moreover, they 
are representative of a major energy saving type of problem. Process 
performance has been appraised according to its “exergy” efficiency 
and to its total exergy losses. Irreversibilities have been determined 
in the various process sections. The incentive for process improve- 
ments has thus been defined for the sections wich show up high 
exergy losses. The method is a powerful tool which provides guid- 
ance for developing an energy saving R and D policy; it should be 
used in conjunction with automatic process evaluation methods 
which giobally determine the economic trend for process improve- 
ments. It is well suited for the definition of the best heat integration 
scheme which will allow the efficient use of work potential; howev- 
er, it does not give an insight into rejected low temperature waste 
heat applications. A need for R and D is also required in this field. 


16055 Formulation of a stochastic model for evaluation and fore- 
casting the consumption of electric in a mechanical plant. De 
oe A.; Ippolito, R. (Politecnico, Torino, Italy). pp 57-71 of 

Meeting on industrial processes: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
mun. y Information Service (1979). 

From Energy ey, n industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

In order to develop a statistical model of electric power 
consumption in an industrial plant the electric power consumed by 
machine tools was measured and a questionnaire on energy con- 
sumption in mechanical plants in Turin’s area was used to get plant 
information. The measurement dealt essentially with two machinery 
categories, namely universal and numerically controlled, NC ma- 
chine tools. Measurements on NC milling machines were performed 
in an aeronautical plant which is producing aluminum alloy aircraft 
wing parts. The program of the last three months of this year 
includes measurements in workshops using milling machines, lathes, 
both with numerical control. At the same time, universal machine 
tools will be investigated to gain information on this type of machin- 
ing. A questionnaire has been prepared in order to obtain informa- 
tion, in the electric energy field, from Turin industries having no 
more than 500 people. Some results are presented which show low 
energy savings can be realized in a management way, i.e., without 
changing the existing productive plant. 


16056 Continuous wet-on-wet treatment of fabric webs: impreg- 
nating a full wet fabric with a solution. Holweg, R.B.M. pp 355-370 of 
Meeting on industrial processes: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
munity Information Service (1979). 

From Energy wore industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

Progress in the realization of a project on the dyeing of wet 
fabrics is described. The dyeing of fabrics is often done on a pad. 
The fabric enters the apparatus in dry condition. If wet fabrics are 
used a saving in energy would be obtained, because a drying stage is 
omitted. To achieve this end, a theoretical analysis of the wet-on-wet 
impregnation on a pad was made. Experiments will be carried out on 
this basis. Whether apparatus with intensive contact between cloth 
and bath is more suited to the end desired, and whether the low- 
liquor application methods offer possibilities for the impregnation of 
wet fabrics will be examined. 


16057 Energy consumption and energy saving in the heat-setting 
and dye-fixation of textile fabrics on stenters. Parish, G.J.; Reed, 
C.M. (Shirley Inst., Didsbury, England). «ee — = of Meeting on 
industrial processes: energy conservation Ehringer, H.; 
Hoyaux, G. (eds.). Washington, DC; » essed Sates Informa- 
tion Service (1979). 

From Energy aoenay industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Now 1978). 
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Textile stenters are essentially hot-air ovens operating at 
temperatures up to 220°C. Although the main air flow is recirculat- 
-sghenrte Rep Doe mappa a ples tera ap tay my oe le 

to carry away vo products. In setting and 
Gctectin pment the heat loss associated with the exhaust may 
ean ol 70 or more of the total energy input, and improvements in 

y can be expected if the conditions governing the 

volatilization can be more thoroughly understood and 
related to atmospheric concentrations inside and outside the oven. 
Laboratory and pilot-scale experiments are being undertaken to 
investigate these subjects. Laboratory work has involved the «ona 
and construction of a special fabric-heating cell and its use to study 
the kinetics of volatilization of the impurities present in the heat- 
setting process. The effects of temperature air flow and time have 
been examined, and a tentative model proposed to explain the 
behavior. Studies on a pilot-scale stenter are being employed to test 
the characteristics observed in the laboratory and to examine the 
relationship to the atmospheric concentrations of volatiles. Stenter 
heating by direct firing accom; by recirculation of part of the 
air flow offers the possibility of removing volatile matter by combus- 
tion and hence —— a lower rate of exhaust and high thermal 
efficiency. The critical features of this operation have been estab- 
lished as a preliminary to the construction of an appropriately- 
instrumented unit. 


16058 Assessment and reduction of the power consumption in 
refining paper stock. Attwood, D.; Burkitt, P.G.; Gates, ": R.; 
Moore, M.W. (Research Association for the Paper 
Board,Printing and Packaging Industries, Leatherhead, England): pp PP 
391-402 of Meeting on industrial processes: energy conservation 
and D. Ehringer, Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). 

From Energy ee, industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

Refiners are machines used in stock preparation in paper and 
perenne Lye refining is the most energy intensive part of stock 
preparation. To achieve high degrees of re stock is sometimes 
passed through refiners operated in series. The energy consumed is 
divided into no-load power, which does not do any useful work on 
the stock, and the useful power. The effect of the application of a 
given amount of useful power is influenced by = conditions 
and the type of refiner tackle. The objective of was to see 


if desired stock properties could be achieved with less energy 
consumption b y using different operating conditions or tackle in a 


uence of rs used in series. It has been shown that when a 

softwood sulphate pulp was refined the same paper and stock 
connpetas were achieved when different refining conditions were 
used. In one case 22% less power (25.6 kg oil/ton of dry fiber) was 
consumed. However, the stock was heavily refined and the approach 
adopted would achieve less saving with moderately refined stock. It 
is recommended that the procedure used should be evaluated with 
other pulps. The design of tackle that would use less no-load = 
and methods of saving power durng moderate refining sho’ 
be studied. 


16059 Energy savings in paper making by means of increased 
water removal in the press section. Westra, H.A. pp 403-418 of 
Meeting on industrial processes: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
munity Information Service (1979). 

From Energy meeti n industrial processes - energy con- 
servation R and D; Rees is, Belgi jum (23 Now 1978). 

The drying sections of the paper machines are the biggest 
consumers of steam in paper processing (1.3 to 2.2 kg steam/kg 
water evaporated). The aim of this research is to reduce the amount 
of water entering the drying section by improving the pressing 
process. To attain this goal a quantitative description of the process- 
es taking place inside a press nip is needed. Based on the widely 
accepted qualitative Wahlstroem theory of pressing a titative 
theory was developed. It is based on the equilibrium of forces which 
arise from the distortion of the web, which is considered as an elastic 
medium, and the hydraulic pressure, which causes the fluid flow 
through the web. Relating equation of elasticity with that of 
soe gary by means of the continuity equations of solids and fluids 
leads to a differential equation which can be solved exactly on 
certain conditions. A few numerical results obtained thus far are 
given. The result of the pressing process depends on the compressibi- 
lity and the permeability of the web and the felt under various 
compressive loads. An apparatus was developed in which these 
properties can be determined. 


16060 Energy economy during paper drying. er of Meet- 
ing on industrial processes: energy conservation Ehringer, 
H.; Hoyaux, G. (eds.). Washington, DC; European Community 
Information Service (1979). (In French) 

From Energy i on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The aim of the research program is to find an optimum for the 
drying of paper. At present the study has been limited to the multi- 
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way of sim a wT symm ying pa drying ‘i 
‘or control is in its 
. The research will also take into account the other 

cay drying in order to compute a global optimization. 


ep Guan elicepngeh callin eabelane Parca 
‘oot, J.M. (inst. 
for Industrial Research and Standards, Dublin, Ireland). pp 447-456 
of Mi on industrial processes: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. Feds.) Washington, DC; European Com- 
munity Information Service (1979). 
From Ener, on industrial processes - energy con- 
ach R and D; Brussels, Belgium (23 er 1978). 
project undertaken —- by the Institute for Industrial 
aren. 3 ‘ed Standards and Land Pyrometers Ltd., to develop a 
control system to improve the efficiency of package boilers is 
described. Details are given of the difficulties of controlling combus- 
tion efficiency on package boilers, the proposed technique and 
equipment to be used, the results of trials undertaken pe future 
planned trials. 


16062 Energy conservation with blast furnace. Capelani, R. pp 
491-506 of Meeting on industrial processes: energy conservation R 
and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). (In French) 

From Energy wats ny industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Now 1978). 

Experimental results are Fa ja po in the development of 
methods of measurement and control of transverse heterogeneities in 
the distribution of materials and gases in a blast furnace. (JSR) 


16063 Combined electricity and heat generation in dairy industry. 
Jansen, L.A. pp 30 507-519 of Meeting on industrial processes: energy 
conservation D. Ehringer, H.; Hoyaux, G. (eds). Washington, 
DC; European Community Information Service (1979). 

From Ty! a on industrial processes - energy con- 
servation R and DB Igium (23 Now 1978). 

The study into the application of total energy (TE) systems in 
dairy industry is restricted to medium scale units for spray dryers. 
The power and heat consumption of this process is analyzed and this 
leads to TE systems with a low heat/power ratio. Gas or diesel 
engines fit this demand. The typical pattern of the electricity con- 
sumption for a skim milk powder plant is assessed. The demand 
during running is very constant, but the starting currents are huge, 
because of the heavy motors of the fans. This gives complications in 
the choice of the correct engine and in the conditions for stand-by 
power from the public services. It appears that the heat of the engine 
should preferably be used to preheat the drying air. The savings in 
primary energy are substantial. The investment costs are not yet 
available. The first data tend to the conclusion that this system will 
only be attractive when the investment costs can be kept low. The 
reason is that skim milk plants are only running during the summer, 
when the electricity sty the public service is very cheap. 


16064 Polarization pyrometry. Berry, K.H. (National Physical 
Lab., Teddington, England). PP 567- 378 of Meeting on industrial 
processes: energy conservation R and D. Ehringer, H.; Hoyaux, G. 
(ods) Washington, DC; European Community nformation Service 
From Energy a 2. industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

An important contribution to the problem of energy conser- 
vation in many industrial eee would derive from an improved 
method of non-contact This contract is concerned 
with extending the scope of a | eabes which has already been 
attempted but not invtatiogted fully, namely polarization pyrometry. 
The advantage of this form of radiation thermometry lies in the fact 
that a value is not needed for the emissivity of the surface whose 
temperature is to be measured. The theory of the method is 
sketched, the equipment which will be em eed is described, and 
the calibration work to date is mentioned. Finally the plans for the 
future work with the equipment, which has only been assembled 
recently, is outlined. 


16065 Presentation of the preliminary cost/benefit analysis of R 
and D —, Knobbout, J.A. pP ne 593 09 of Meeting on industrial 
processes: ener, Ag ap and D. Ehringer, H.; Hoyaux, G. 
197. Washington, DC European Community nformation Service 


From Even mew mr ny Soe industrial processes - energy con- 
Igi 


servation R and D; jum (23 Now 1978). 

Factors to be pone by in making an economic evaluation of 
industrial energy — research and development programs, meth- 
ods for calculating the energy conservation potential of applying the 
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results of such research, and the use of cost-benefit analysis in the 
case of energy conservation R and D projects are discussed. (LCL) 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 14826, 14861 


(COO—4531-7) Beneficial use of waste heat for surface 

irrigation. Technical report TR-79-2. Sreenivasan, S.; Porter, R.W. 

9 Inst. of Tech., Chicago (USA)). Aug 1979. Contract EC-77- 
2-4531. 21p. Dep. NTIS, PC A02/MF AOl. 

The feasibility of utilizing once-through cooling water dis- 
charge from large steam-electric power plants for surface irrigation 
was investigated. Advantages for the power plant include reduced 
turbine mg ressure with greater power output and thermal effi- 
ciency, as well as reduced cost and environmental impact, as com- 
pared with closed-cycle cooling systems. Crops could benefit from 
moderately elevated water temperatures of irrigation which tend to 
increase yield for certain species. As an example, a 2000 MW(e) 
fossil-fueled plant was analyzed. It was determined that about 
178,000 acres would be required under typical optimal average 
spray-irrigation rates of 1.5 inches/week and the optimal field crop, 
corn. For this size system, water temperatures would be in near 
natural equilibrium at the average crop location. Thus no thermal 
advantage can be claimed for crop growth. Considering the irriga- 
tion system investment and return, the net cost of cooling in 1980 
dollars was estimated as 4 mills/kWh as compared with 0.7 and 1.7 
for wet and dry mechanical-draft towers, respectively. In the case of 
tomatoes, a net profit of 3 mills/kWh might be achieved assuming 
that the market could absorb the enormous yield, which is unlikely. 
During non-irrigation periods, a conventional cooling system, or the 
irrigation distribution system with a bypass return to the plant or the 
natural water body would have to be employed at additional cost. 
The prospects of using hot-water blowdown for more limited sur- 
face irrigation appears more practical and may be viable as a system 
zero-discharge alternative. 


16067 (DOE/CS/4300—1) Industrial cogeneration optimization 
program. Final report, September 1979. (TRW, Inc., McLean, VA 
(USA); Thermo 1 nk. Co Waltham, MA (USA)). Jan 1980. 
Contract EM-78-C-01-4300. 326p. Dep. NTIS, PC A23/MF AO1. 
This study program is part of the DOE Integrated Industry 
Cogeneration Program to optimize, evaluate, and demonstrate co- 
generation systems, with direct participation of the industries most 
affected. One objective is to characterize five major energy-intensive 
industries with respect to their energy-use profiles. The industries 
are: petroleum refining and related industries, textile mill products, 
paper and allied products, chemicals and allied products, and food 
and kindred products. Another objective is to select optimum cogen- 
eration systems for site-specific reference case plants in terms of 
maximum energy savings subject to given return on investment 
hurdle rates. Analyses were made that define the range of optimal 
cogeneration systems for each reference-case plant considering tech- 
nology applicability, economic factors, and energy savings a t 
of fuel. This study also provides guidance to other parts of the 
program through information developed with regard to component 
development requirements, institutional and regulatory barriers, as 
well as fuel use and environmental considerations. (MCW) 


(ORNL/TM—7151) Experimental testing and analytical 
analysis of a plastic panel heat exchanger for greenhouse heating. 
Olszewski, M.; Thomas, J.F. (Oak Ridge National Lab., TN (USA)). 
Feb 1980. Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/MF 
AOl. 

The performance of a plastic panel-type heat exchanger, 
suitable for greenhouse heating using low-graa= (25 to 60°C water) 
power plant reject heat, was investigated theoretically and experi- 
mentally. The theoretical analysis showed that a plastic panel heat 
exchanger would have an overall heat transfer coefficient, Uo, of 
about 18 w/m?-°C compared to about 12 w/m?-°C for a fin-tube 
heat exchanger, under typical greenhouse conditions. Furthermore 
the plastic heat exchanger would require less fan power due to 
reduced air pressure losses. The experimental data revealed a similar 
functional relationship for Uo and air flow when compared with the 
theoretical calculations, however the experimental values of Us were 
consistently larger by 20 to 30%. It was concluded that a properly 
designed plastic heat exchanger can compete with metal fin tube 
type exchangers on a performance basis, but the plastic heat ex- 
changers are 3 to 4 times larger by volume. However, because of the 
lower cost of plastic, a substantial cost reduction is expected. It 
appears that further study, examining heat exchanger lifetime, per- 
formance and costs, is warranted. 


16069 (PB—294503) Trash to cash. Missouri's markets for recy- 
clables. (Missouri Dept. of Natural Resources, Jefferson City (USA); 
Environmental Protection Agency, Washington, DC (USA)). Oct 
1978. 109p. NTIS, PC A06 AOl. 
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Topics discussed include: Recovery of resources in the solid 
waste management system; Estimates of Missouri solid waste genera- 
tion; Markets for scrap material; and Potential supplementary fuel 
markets for processed solid waste. 


be aay Energy analysis of aluminium industry. Schultze, W.; Kip- 

ing D. (Vereinigte Aluminium-Werke AG, Bonn, Germany). pp 
3. 6 of Meeting on industrial processes: energy conservation R and 
D. Ehringer, H: Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). 

From Energy moaning Woo industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Now 1978). 

The aim of the study is to define the criteria for heat recovery 
in aluminum extraction. It is, therefore, necessary to analyze the 
energy situation under actual production conditions. The different 
production stages should be investigated with respect to the amount 
of heat of the respective heat sources and their changes over periods 
of time. In order to ascertain these data, it was necessary to intro- 
duce a computer-controlled measuring and evaluating system. 


16071 Heat recovery in the iron melting industry. Del Borghi, 
M.; Foppiano, M.; De Faveri, D.; Ferraiolo, G. (Univ., Genoa, 
Italy). pp 93-110 of Meeting on industrial processes: energy conser- 
vation R and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; 
European Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

Heat recovery from the processing in the iron melting indus- 
try is discussed. A great quantity of heat is lost from the scrap iron 
melting electrical furnaces. A quantitative analysis of the heat loss by 
a study of the temperature profile of the flue gas from a working 
furnace has been achieved. Different solutions for heat recovery are 
proposed. Furthermore, a discussion on the preheating of scrap and 
an assessment on the energy economy through that solution are 
presented. The results obtained encourage further development of 
the study by means of an appropriately designed pilot plant. 


16072 Study of the possibilities of recovering lost heat in thermal 
installations. Busso, R.H.; Tribodet, P. pp 111-126 of Meeting on 
industrial processes: energy conservation R and D . Ehringer, H.; 
Hoyaux, G. (eds.). Washington, DC; European Community Informa- 
tion Service (1979). (In French) 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov i978). 

During the last 20 years, the evolution of the coke industry 
was marked by three tendencies unfavorable to energy oe i.€., 
an increase in productivity and pollution control have resulted in 
increaed energy consumption, while immediate economical optimiz- 
ation has impeded investments with a view to recovering primary 
products (benzene, ammonia) or heat (from hot coke). In the first 
stage of the project an attempt was made to draw up an inventory of 
possible energy savings and recovery of waste heat. This study 
showed that at the present time 35% of the present total ener, = 
consumption could be recovered by inserting in existing plants for 
the recovery of the sensible heat of coke and of combustion gases. 
The energy recovered should be partly converted into electricity 
which, if in excess, would be supplied to the main distribution 
network. In the medium-term future and for future coking plants, the 
application of modified coking techniques would make it possible to 
reduce the present total energy consumption by 45%. The second 
stage of the se aims at developing a system capable of recover- 
ing much of the heat contained in the distillation gases discharged 
from the coke ovens (probably 30% in the beginning). The ener, 
recovered (electriciy + heat) could represent about 10% of ‘Of the 
present total consumption. 


16073 Convective furnace for the preheating of the glass compo- 
nents in the form of granules using waste gases. Pottiron, A. pp 127- 
142 of Meeting on industrial processes: energy conservation R and D 
. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979). (In French) 
From Energy anast ag industrial processes 
servation R and D; Brussels, Belgium (23 Nov 1978). 
The feasibility of preheating the glass compound granules 
with waste hot gases from glass furnaces was studied. The influence 
of preheating on the operation of glass melting furnaces as well as 
the process of heat transfer from the waste gases to the granules was 
examined. After a cost/benefit analysis, the potential energy saving 
obtained with the anes new preheating process was estimated at 
20 to 25% and the pay-back time at about 3 years. Presently a 
rototype installtion in an industrial environment may be envisaged 
in collaboration with a glass manufacturer. 


16074 Recovery of residual heat in the extraction of oil seeds and 
in the hydrogenation edible oils and fats. Ong, T.L. pp 143-153 a 
Meeting on industrial processes: energy conservation R and D 
Ehringer, H.; Hoyaux, 6. (eds.). Washington, DC; European Com- 
munity Information Service (1979). 


- energy con- 
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From Ener, 
servation R and D; sls, 
A review of the various 


on industrial processes - energy con- 
jum (23 Nov 1978). 

steps including their steam 
consumption in an average soybean solvent extraction plant is made. 
The sims af Se sneer) wre Se sodas Wee tonm wanes ie ee 


and the resul: economy for the sol- 
va extactg thease Netherlands and the EEC, is covered. 
The results of Aad the steam usage in the drying and 
conditioning processes, as well as amount properties o 
pened gene pag. Nan gee ig BM coe Henge coed wo dam 
reported. Based on these results, further research to reduce the steam 
consumption in a soybean extraction plant is justified. 


16075 Saving of energy during the cooling of milk and the heating 
of water on farms. Ubbels, J. » pene ig of Meeting on industrial 
processes: energy conservation R and D. Ehringer, H.; Hoyaux, G. 
i97) Washington, DC; European Community Information Service 
1 q 


From Ener wy on industrial processes - energy con- 
servation R and D: Brussels, igium (23 Now 1978). 


The objective of the project is to present reliable methods and 
pe oe to reduce the consumption of energy during the cooling 
of milk and the heating of water on farms. A survey of systems 
which can be used is presented, and studies << Oe geen, Se 
milk and of using the condenser heat to heat water (refrigerated farm 
tach aitenatiel te heaat qumeh. abe diieseniad. A Aeadiaon of On 
precooler is given. Experiments with ten such precoo! in oper- 
ation at farms are described and some results are given. The aim of a 
50% energy saving was not realized. The experiments will be 
continued in the near future. The results will be analyzed in more 
detail. The amount of water used on farms for purposes directly 
related to the production of milk was established. ts with 
three types of heat pumps at the laboratory as well as at farms are 
described. Some results are given. It appeared that water could be 
heated up to 60°C, and that the electrical energy consumed by the 
heat pump systems was the same or only slightly higher than that of 
the traditional farm tank. The aim of an energy saving of 50% could 
be realized easily. 


16076 Development of a falling cloud heat exchanger. Eaves, N. 
pp iss ae Of Moning, Ehringes if on industrial processes: energy conservation 
Hoyaux, G. feds). Washington, DC; Euro- 
sey ee Information Service (1979). 
From Energy meeting on industrial processes - energy con- 
eh R and D; Brussels, ium (23 Nov 1978). 

The falling cloud heat exchanger is Le 09 y as a two-step 
process to recuperate heat from hot contaminated gases. Recuper- 
ation is achieved by circulating solid particles which first extract 
heat from the waste gas then liberate that heat within a fluidized bed. 
Experimental research and development is required in order to 
construct technically and economically acceptable heat recuperation 
systems based on the above process. The necessary practical and 
fundamental data shall be obtained using a large high-temperature 
prototype and shallow low-temperature apparatus. 


16077 Report on L Jungstrom regenerator project for heat recov- 
ery in the aluminium industry with flue gas temperatures up to 750°C. 
Orr, N.B. (James Howden and Co., Ltd., Glasgow, Scotland). 
215-222 of Meeting on industrial processes: energy conservation 
and D. Ehringer, H.; Hoyaux, G. feds. eds.). Washington, DC; 
Community Information Service (1979). 

From Energy wine ay Sod industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Now 1978). 

Research on systems for recovering heat from aluminium 
industry furnace flue gases, on the use of the recovered heat 4 
furnace combustion air preheating, and on the potential ener, 
savings of such systems is reported. The general arrangement of 
waste heat recovery system has been pas up. (LCL) 


study of rotating regenerators and heat pipe 
recovery from exhaust airstreams in textile 
. Macmichael, D.B.A.; Reay, D.A. (International Research 
and praiees Co., Ltd., New Castle-upon-Tyne, England). 
223-231 Ehringes on industrial processes: ener, ‘gy conservation 
and D ; Hoyaux, G. 4 Washingisa, DC; European 
Community wy ea Service (19 a 


From Ener; 
russes, Belgium (23 N (23 Now 1978). 


servation R and D; 
The of this project is to make an assessment of the 
relative pediebiane of two different types of heat exchangers under 
operating conditions. The chosen site is a drying/setting oven proc- 
essing Terylene polyester staple tow at ICI Wilton (Teesside, 
land). Heat is recovered from exhaust from the first sections of the 
oven, and transferred to the inlet. Steam monitoring of the oven was 
initiated two months prior to the installation of the heat wheel and 
will continue during the heat a testing. In addition, the 
performance of the heat heat exchanger has been checked under 
test conditions at IRD. Vases thon base « auieber cf prcdtaes 
doing this work, many of which have stemmed from the fact that in 


- energy con- 





1750 ENERGY RESEARCH ABSTRACTS 


a production environment, eer must be given to maintaining an 
uninterrupted process: installing and servicing heat exchangers must 
take second place. 


16079 Development and demonstration of improved gas to gas 
heat pipe heat exchangers for the recovery of residual heat. Klaschka, 
J.T. (United Kingdom Atomic Energy Authority, Harwell, Eng- 
land). pp 233-257 of Meeting on industrial processes: energy conser- 
vation R and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; 
European Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The purpose of this project is to develop and demonstrate 
improved heat pipe exchangers for waste heat recovey from hot 

in industry. The project contains four phases, namely feasibil- 
ity study, component development, prototype exchanger develop- 
ment, and field demonstrations. The principal conclusions of the 
feasibility study are: the project should concentrate on developing a 
cheap recovery package for direct process to process applications; 
the annual potential energy PE e resulting from this project in the 
EEC countries are estimated at £ 46 million; existing heat recovery 
equipment will not penetrate more than 30% of this market because 
it is uneconomic by a factor between two and three; the prospects of 
achieving the necessary cost reductions in heat exchanger and recov- 
ery package by developing an improved heat pipe heat exchanger 
are good; implementation of field demonstrations should start in July 
1978 and run concurrently with the component and prototype ex- 
changer R and D work; and the prospects of licensing the technol- 
ogy for manufacture and sale in the EEC are good. 


16080 Recovery of heat from exhaust air of spray driers in dairy 
industry. Jansen, L.A. (Instituut voor Zuivelonderzoek, Nether- 
lands). pp 259-272 of ance on industrial processes: energy conser- 
vation R and D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; 
European Community Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

In spray drying of milk powder much energy is lost in the 
exhaust air. The recovery of a part of this heat is difficult as this 
exhaust air contains milk powder and moisture. Research is started 
into the performance of two heat exchangers: one based on the heat 

ipe principle and a plate type. The report concerns the heat unit. 
‘© carry out the experiments a test circuit has been built, making it 
possible to simulate exhaust air (10.000 m3/h) of any desired tem- 
ture, moisture, and powder content. The experiments show that 

for skim milk powder the powder content (up to 400 mg/m3) is less 
important than the question whether moisture from the exhaust air 
condensates upon the heat exchanger. So conditions influencing 
(local) condensation are also important, such as a uniform distribu- 
tion of the air velocity and the tilt of the heat exchanger. With whey 
powder fouling increases very fast and the heat exchanger is consid- 
ered unfit to handle exhaust air with whey powder. A daily cleaning 
procedure was developed, giving so far good results. Some running 
costs are given. It appears possible to recover heat from air contain- 
ey milk powder, but a combination of filtration and recovery should 

too. 


16081 Recovery of heat with reflux heat pipes heat exchangers. 
Groll, M.; Muenzel, W.D.; Nguyen-Chi, H. (Institut fuer Kerntech- 
nik und Energiewandlung e.V., Stuttgart, Germany). pp 273-299 of 
Meeting on industrial processes: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
munity Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The status of the work on heat recovery units using reflux 
heat pipes as components is described. The theoretical investigation 
of the fluid-mechanic and heat transfer characteristics of reflux heat 
pipes has been combined with respective experiments. Thereby a 
semi-empirical theory is developed. Three types of heat pipes are 
investigated: screen-wick heat pipes, heat pipes with roughened 
inner surface, and wickless heat pipes (thermosyphons). The investi- 

tion of screenwick heat pipes has been terminated, the other 
investigations are still in progress. An extensive test program con- 
cerning the materials compatibility of various combinations working 
fluid/structural materials has been started. The compatibility tests 
shall have a duration of one year, and various metallographic, 
chemical, and physical analyses shall follow after termination of the 
tests. To determine the long-term behavior of reflux heat pipes under 
application-like conditions heat pipes with selected working fluid/ 
structural material combinations shall undergo 10-month-long tests 
wth cycling heat loads. These tests are actually being set-up. 


16082 Heat recovery by organic Rankine cycle in ceramics firing 
ovens. Gaia, M.; Macchi, E. (Gemmindustria, Milan, Italy). pp 303- 
318 of Meeting on industrial processes: energy conservation R and 
D. Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European 
Community Information Service (1979) 
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From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The process of ceramic firing, as well as many other high 
temperature processes, is highly inefficient and it is possible to 
recover an important fraction of the heat input. However, the 
recovery of heat is not practical because heat finds little use in the 
factory and its transport to other users is expensive. A recovery 
system has been proposed which transforms the recovered heat into 
electricity by means of an Organic Rankine Cycle Engine. The 
produced electricity can often be utilized directly in the oven for 
drivig the air and exhust fans. A thermodynamic study has led to the 
selection of tetrachloroethylene as the working fluid, with a rated 
power output of 40 kW at the turbine shaft, at an evaporation 
temperature of the work fluid of 110°C. Though the research 
program has been somewhat delayed by the nonavailability of the 
oven previously selected, the construction of the engine has been 
nearly completed and the installation of the plant to the oven should 
be completed within December 1978. 


16083 Experimental Rankine cycle engine for utilization of waste 
heat of low temperature, low pressure exhaust gases. Cipolla, G. 
(FIAT, Torino, Italy). pp 319-338 of Meeting on industrial processes: 
energy conservation R and D. Ehringer, H.; Hoyaux, G. (eds.). 
Washington, DC; European Community Information Service (1979). 

tom Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

Activities performed in research on experimental Rankine 
cycle engine for utilization of waste heat of low temperature, low 
— exhaust gases are reported. The Rankine cycle engine, using 

reon 11 as working fluid, and the test plant main features are 
summarized. The main results from the experimental investigations 
carried out are: the engine performance are in good agreement with 
the calculated values; the mechanical behavior of some components 
is not yet satisfactory; some promising remedial actions have been 
found out; and the working fluid adopted (Freon 11) has proved not 
to be reliable in the engine operational conditions. An extension of 
the feasibility study, mainly from the point of view of the fluid 
suitability, is envisaged using perfluorohexane as working fluid. For 
this pores some thermodynamic cycles which can be performed 
by the current engines without any change, have been defined. 


16084 Economy and energy saving in the textile industry. Lan- 
eres, J. (Institut Textile de France, Villeneuve). pp 341-353 of 
Meeting on industrial & ‘ocesses: energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
munity Information Service (1979). (In French) 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The aims of the research work were the evaluation of reason- 
ably potential savings of energy in the finishing branch of textile 
industry and experimentation of different pees bn to lead to the 
best economy for the minimal price. Some studies on heat recovery 
from hot water by use of exchangers have shown the amount of 
economy with correlative investment and PB. The projects using 
heat pumps are delayed because the choice of suitable experimental 
sites. Simulation of optimization of drying process will be practically 
finished at the end of 1978. Work on ent recovery from hot air 
exhausted from dryers by the use of an original device is in progress. 
A comparative study of industrial wringers of all available types on 
different textile materials has concluded that economics between 30 
and 50% were possible. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 14709, 14710, 14743, 14746, 
15052, 15183, 15184 


16085 (CONF-800205—3(Draft)) Chemistry of the Calsinter 

for aluminum recovery from fly ash. Egan, B.Z.; Seeley, F.G.; 

elmers, A.D. (Oak Ridge National Lab., (USA)). 1980. Con- 
tract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AOI. 

From American Institute of Metallurgical Engineers meeting; 
Las — NV, USA (Feb 1980). 

n 1977, 48.5 million tons of fly ash was produced in the 
United States from coal combustion. Based on an estimated average 
of 11.5% aluminum content in fly ash, this represent 5.58 million 
tons of aluminum. Similarly, for titanium, a fly ash content of 0.89% 
corresponds to 0.432 million tons of titanium. Both the Al and Ti 
quantities in flyash are close to US demand. One method for Al 
recovery from fly ash, the Calsinter method, is discussed. In this 
method fly ash is blended with gypsum and limestone. The mixture 
is pelletized and sintered at 1000 to 1250°C. The sinter cake is 
ground and leached with dilute sulfuric acid. Waste solids are 
removed by filtration, and metal values are recovered from the 
filtrate. Aluminum can be recovered from the leach liquor by 
crystallization as ammonium alum or aluminum sulfate. Other metal 
values can be recovered by solvent extraction. Flue gas scrubber 
sludge, resulting from the limestone scrubbing of SO. from flue gas, 
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contains calcium sulfate, calcium sulfite and unreacted calcium car- 
bonate, and can be used instead of the gypsum and limestone. Thus, 
the Calsinter process becomes more attractive by combining two 
waste products to recover valuable resources. The characterization 
of fly ash and the Calsinter process material, and the effects of 
sintering temperature, composition, sintering time, and leach rate on 
the aluminum recovery are described. 


16086 (PB—294541) Potential for using saline waste water from 
electrical power plants for irrigation. Hanks, R.J.; Nielson, R.F.; 
Cartee, R.L.; Ging, S.E.; McNeil, P. (Utah Agricultural Experiment 
Station, Lo SA)). Mar 1979. Contract DI-14-34-0001-8047. 
37p. NTIS, PC A03/MF AO1. 

Saline waste water from the Huntington, Utah Power and 
Light Company plant was used to irrigate 12 crops in 1977 and 1978. 
Variable amounts of irrigation were applied using a line-source 
irrigation system. In 1978 an identical plot was established which 
was irrigated with fresh water from Huntington Creek. There was 
no decrease in crop production caused by using the saline water as 
compared with fresh water. There were no measurable increases in 
soil salinity to a depth of about 1.2 m in either plot (as measured by 
electrical conductivity of a saturated paste) from spring to fall in 
1978 but a slight increase was measured in 1977. Solution samples 
taken from the soil at about 1.2 m using ceramic samplers showed 
evidence of a slight increase in the electrical conductivity in 1977 but 
not in 1978. Based on the two years of field data collected, it appears 
feasible to use the saline waste water from the plant for irrigation for 
several years. 


16087 (PB—296195) Oil audit and reuse manual for the industri- 
al plant. Final report. Yates, J.J.; Chaudhry, R.K.; Croke, H.P. (ETA 
Engineering, Inc., Westmont, IL (USA)). Nov 1978. 144p. NTIS, 
PC A07/MF AOl1. 

This document is the last of three resulting from a study by 
the IINR of industrial used oil recycling and disposal in Illinois. A 
manual to aid the industrial plant in organizing and implementing an 
oil reuse program is developed. The other two documents covered 
an assessment of policies to encourage the reuse of industrial oils in 
Illinois, and a survey report on present practices of industrial used 
oil disposal and reuse. 


16088 (PB—298612) A workforce and training profile for solid 
waste management and resource recovery. Final report. Seum, J.F.; 
Albright, D.E.; Oxberger, R.D.; Lance, G.S.; Bardelmeier, L. (Na- 
tional Field Research Center, Inc., Washington, DC (USA)). 1979. 
164p. NTIS, PC A08/MF AOl1. 

This report, authorized as mandated in Section 7007(c) of the 
Resource Conservation and Recovery Act of 1976, is divided into 
the following topics: (1) a workforce profile and analysis section 
studying the workforce needs of public and private agencies in- 
volved in solid waste management and recovery; (2) a section 
analyzing what are considered by sources in the field to be the 
pre | blockages to initial em; — and career advancement in 
solid waste management; and (3) an analysis of the U.S. Environ- 
mental Protection Agency's responsibilities for workforce develop- 
ment and training activities. Information in the report was obtained 
primarily from —— on-site interviews with officials direct! 
involved in solid waste management, ——s officials at Federal, 
State, and local levels; representatives from the private sector and 
from professional associations; and academic officials connected 
with postsecondary educational programs in solid waste manage- 
ment. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


16089 On Viel. be Moy poe | 
Inc., Columbia, MD usa. Dec Dee 1978. Conte Contract d Deiga Reach sos 
124p. Dep. NTIS, PC A06/MF A0O1 

The pattern of energy consumption within a modern subur- 
ban community, Burke Center, is examined. A variety of actions that 
could be incorporated to reduce its future energy demands is pro- 
posed. Recommendations have been limited to those that are techni- 
cally feasible today, are reasonably cost-effective, and that should 
generate little or no market resistance. Findings are that: of the total 

consumed by the Burke Center Community, 57% will go to 
off-site transportation needs; energy ccaserving site planning gener- 
ally coincides with cost-effective site planning; water-to-air heat 
pumps proved to be the most efficient and cost-effective method 
available today in the study area for reducing heating and cooling 
costs in buildings; certain public services suc ch as the collection of 
solid waste, mail pick-up and delivery, and other routine activities 
can be made more energy efficient; and the use of available water 
saving devices in residential and commercial buildings can reduce a 
“cw total utility energy consumption by as much as 20%. 
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(DOE/CS/4212—T1) Energy conserving site design case 
study-Radisson, New York. Final report. (Reimann-Buechner Part- 
nership, Syracuse, NY (USA)). Dec 1979. Contract EM-78-C-01- 
4212. 150p. Dep. NTIS, PC A07/MF AO1. 

A case study of proj lanning and design for energy 
conservation at Radisson New Community, Baldwinsville, New 
York is described. The new community includes a 95-acre residential 
site and a 5l-acre town center. Energy-conserving plans developed 
for both sites have focused on passive measures to reduce energy use 
for space heating. Utility systems options have been identified for 
both sites. The case study overview contains data on location, 
pe seeen local meteorology. Development plans for both the 
residential and town center areas are described. After a description 
of the team structure, methodological considerations, and impedi- 
ments to implementation, the implementation program is given. 


(MCW) 
PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 15933 


16091 (ANL/CNSV-TM—29) Heat-pump-centered Integrated 
Community Energy Systems: systems development, Consolidated Nat- 
ural Gas Service Company. Final report. Baker, N.R.; Donakowski, 
T.D.; Foster, R.B.; Sala, D.L.; Tison, R.R.; Whaley, T.P.; Yudow, 
B.D. Swenson, PF. (Institute of Gas Technology, Chicago, IL 
(USA); Consolidated Natural Gas Service Co., Inc., Cleveland, OH 
(USA)). Jan 1980. Contract W-31-109-ENG-38. 342p. Dep. NTIS, 
PC A15/MF AOl1. 

The Heat-Actuated Heat Pump Centered Integrated Commu- 
nity Energy System (HAHP-ICES ES) utilizes a gas-fired, engine- 
driven, heat pump and commercial buildings, and oF tm several 
advantages over the more conventional equipment it is intended to 
supplant. The general py pe application assumes a hypo- 
thetical community of one 59 ft? office building and five 24-unit, 
low-rise apartment buildings located in a region with a climate 
similar to Chicago. This community serves as a starting point - the 
base case - upon which various sensitivity analyses are lormed 
and through which the performance characteristics of HAHP 
are explored. The results of these analyses provided the selection 
criteria for the site-specific application of the PHAHP-ICES concept 
to a real-world community. The site-specific community consists of 
42 townhouses; five 120-unit, low-rise apartment buildings; five 104- 
unit high-rise apartment buildings; one 124,000 ft? office building; 
and a single 135,000 ft? retail building located in Monroeville, Pa. 
The base-case analyses confirmed that the HAHP-ICES has signifi- 
cant potentials for reducing the primary energy consumption and 
pollutant emissions associated with space conditioning wi —_ 
pared with a conventional system. Primary energy vera py 
reduced by 30%, while emission reductions ranged from 3 
The results of the site-specific analysis indicate that eipotiek ts in 
energy consumption of between 15 and 22% are possible when a 

HAHP- ICES is selected as opposed to conventional HVAC equip- 
om 


16092 (ANL/CNSV-TM—30) Evaluation of available computer 
programs for district heating/cooling distribution and 
Webster meer a ment Consultants, Inc., New York (USA)). Feb 
_ Contract W-31-109-ENG-38. 100p. Dep. NTIS, A0S/MF 
AOl. 


In an earlier phase of this study, a survey was conducted of 82 
engineering and consulting firms, government agencies, an 
trade associations, and utilities to identify computer pa o 


would be useful in the analysis of district heating and cooling 
systems. Four of the programs identified were by BNL for 
further tests and ev nolan, namely: Hydraulic ibution Net- 
work Analysis Program (Consumers Gas Co.); —- man haan 
System GASSS (Stoner Associates); Liquid Seana 

LIQSS (Stoner Associates); and SYNTHA III (S 

Brief descriptions of each program along with Se names oat “4 
dresses of the owners are provided in Appendix A. This b adhe. oa 
presents the results of the evaluation of these ou jua- 
tion was performed by actually running samp ibution systems 

on each program. Appendix B and Appendis C contain the data ~y > 
the hot-water system and the steam-distribution system, respectively. 
Appendix D presents samples of input and output. 


16093 (CONF-7909120—1) Energy consumption, conservation 
and recovery in municipal wastewater treatment: an overview. Bender, 
M.F. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 6p. Dep. NTIS, PC A02/MF AOI. 

From Seminar on aquaculture systems for wastewater treat- 
ment; Davis, CA, USA (11 Sep 1979). 

The potentials for energy consumption, conservation, and 
recovery at municipal wastewater treatment plants are relatively 
small compared to the national energy figures. Nevertheless they are 
significant, particularly to local owners and operators. Estimates of 
energy consumption, as well as opportunities for conservation and 
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energy recovery in municipal wastewater treatment operations, are 
reviewed. The relationship between energy conservation and aqua- 
culture based wastewater treatment systems is also introduced. Fi- 
nally, current DOE activities in this area are presented. 


16094 (COO—4977/1(Vol.2)) District heating and cooling sys- 
tems for communities through power plant retrofit distribution net- 
work. Final report, September 1, 1978-May 31, 1979. (Public Service 
Electric and Gas Co., Newark, NJ (USA)). Oct 1979. Contract EM- 
78-C-02-4977. 293p. Dep. NTIS, PC A13/MF AOI1. 

This Final Report (Volume 2) of Phase 1 of District Heating 
for Communities Through Power Plant Retrofit Distribution Net- 
work contains 3 tasks: (1) Demonstration Team; (2) Identify Thermal 
Energy Sources and Potential Service Areas; and (3) Energy Market 
Analysis. Task 2 consists of estimating the thermal load within 5 and 
10 miles of Public Service Electric and Gas Company steam power 
plants, Newark, New Jersey; estimating the costs of supplying 
thermal services to thermal loads of varying densities; a best case 
economic analysis of district heating for single-family homes; and 
some general comments on district-heating system design and devel- 
opment. Task 3 established the potential market for district heating 
that exists within a 5-mile radius of the selected generating stations; a 
sample of the questionnaire sent to the customers are shown. (MCW) 


16095 (COO—4977/1(Vol.3)) District heating and cooling sys- 
tems for communities through power plant retrofit distribution net- 
work. Volume 3. Final report, September 1, 1978-May 31, 1979. 
(Public Service Electric and Gas Co., Newark, NJ (USA)). Oct 
1979. Contract EM-78-C-02-4977. 249p. Dep. NTIS, PC All/MF 


AOl. 

This final report of Phase I of the study presents Task 4, 
Technical Review and Assessment. The most-promising district- 
heating concept identified in the Phase I study for the Public Service 
Electric and Gas Company, Newark, New Jersey, is a hot-water 
system in which steam is extracted from an existing turbine and used 
to drive a new, small backpressure turbine-generator. The backpres- 
sure turbine provides heat for district heating and simultaneously 
provides additional electric-generating capacity to partially offset 
the capacity lost due to the steam extraction. This approach is the 
most-economical way to retrofit the stations studied for district 
heating while minimizing electric-capacity loss. Nine fossil-fuel-fired 
stations within the PSE and G system were evaluated for possibly 
supplying heat for district heating and cooling in cogeneration 
operations, but only three were selected to supply the district- 
heating steam. They are Essex, Hudson, and Bergen. Plant retrofit, 
thermal distribution schemes, consumer-conversion scheme, and 


consumer-metering system are discussed. Extensive technical infor- 
mation is provided in 16 appendices, additional tables, figures, and 
drawings. (MCW) 


16096 (COO—4979-1(Vol.3)) District heating and cooling sys- 
tems for communities through power plant retrofit and distribution 
network. Volume 3. Tasks 4-6. Final report. Watt, J.R.; Sommerfield, 
G.A. (Toledo Edison Co., OH (USA)). Aug 1979. Contract EM-78- 
C-02-4979. 408p. Dep. NTIS, PC A18/MF AOI1. 

Stone and Webster Engineering Corporation is a member of 
the Demonstration Team to review and assess the technical aspects 
of cogeneration for district heating. Task 4 details the most practical 
retrofit schemes. Of the cogeneration schemes studied, a back- 

ressure turbine is considered the best source of steam for district 
eating. Battelle Columbus Laboratories is a member of the Demon- 
stration Team employed to investigate several institutional issues 
affecting the success of district heating. The Toledo Edison legal 
staff reviewed the legal aspects of mandate to serve, easement and 
franchise requirements, and corporate charter requirements. The 
principal findings of both the Battelle investigations and the legal 
research are summarized in Task 5. A complete discussion of each 
issue is included in the two sections labeled Legal Issues and 
Institutional Issues. In Task 6, Battelle Columbus Laboratories com- 
pleted a preliminary economic analysis, incorporating accurate input 
—— applicable to utility ownership of the proposed district- 
ting system. The methodology used is summarized, the assump- 
tions are listed, and the results are briefly reviewed. 


(COO—4979-1(Vol.4)) District heating and cooling sys- 
tems for communities through power plant retrofit and distribution 
network. Volume 4. Tasks 7-9. Final report. Watt, J.R.; Sommerfieid, 
G.A. (Toledo Edison Co., OH (USA)). Aug 1979. Contract EM-78- 
C-02-4979. 113p. Dep. NTIS, PC A06/MF AOI. 

In Task 7, Proposal for Further Work, it is concluded that the 
combination of the Acme Station, a coal-fired station, and the 
downtown Toledo area will serve as a successful Demonstration 
Project. The existing steam system can serve as an excellent base 
from which various expansion plans can be derived. Replacing the 
steam system with a coal-fired cogeneration source provides an 
excellent opportunity for scarce fuel savings. The engineering con- 
sultant recommended the installation of a back-pressure turbine as 
the best method of obtaining cogeneration steam. Task 7 concludes 
with the site-specific Scope of Work to address the requirements of 
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Phases 2 and 3. Approval is being sought for both phases. Letters of 
cooperation and commitment are displayed in Task 8. A detailed 
work management plan is described in Task 9. Information on the 
demonstration team members is included. 


16098 (ORNL/TM—6830/P4) District heating/cogeneration ap- 
plication studies for the Minneapolis-St. Paul area: methods and cost 
estimates for converting existing buildings to hot-water district heat- 
ing. Sundberg, R.E.; Nyman, H.O. (Oak Ridge National Lab., TN 
(USA)). Dec 1979. Contract W-7405-ENG-26. 151p. Dep. NTIS, PC 
A08/MF AOi. 

This report presents the results of a study of the costs and 
techniques required to convert existing buildings in Minneapolis and 
St. Paul to use 150°C (300°F) hot-water district parm e build- 
ings and heating systems in the high-density areas in both downtown 
Minneapolis and St. Paul were surveyed, and a computer data base 
was assembled. A total of 280 buildings were surveyed, representing 
a peak thermal load of about 400 MW. The return-water temperature 
was selected for minimum cost and maximum power yield at the 
cogeneration plant. The cost of converting heating systems in exist- 
ing buildings to district heating was determined by two separate 
approaches: theoretical cost studies of heating systems and engineer- 
ing cost studies of heating systems in existing buildings. In the first 
approach, cost estimates were generated by designing conversion 
systems for a “% of building sizes for each of the major types of 
heating systems. In the second approach, engineering cost studies 
were done for five buildings that were representative of the build- 
ings in the study area. The heating-system conversions of the five 
buildings were designed for three return-water temperatures to 
determine the effect on conversion costs of varying the water flow 
rate and the difference between the supply-water temperature and 
return-water temperature. The conversion costs for the three return- 
water temperatures can be used to estimate the optimum return- 
water temperature. Conversion costs were determined from detailed 
bids submitted by a heating, ventilating, and air conditioning con- 
tractor. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 15044, 15045, 15051, 15183, 
15184, 15935, 16069, 16088 


16099 (COO—4531-8) Beneficial use of waste heat in municipal 
water supply. Technical report TR-79-3. Porter, R.W. (Illinois Inst. of 
Tech., Chicago (USA)). Aug 1979. Contract EC-77-S-02-4531. 56p. 
Dep. NTIS, PC A04/MF AO1. 

The relatively low temperature of thermal discharges from 
steam-electric power plants makes waste-heat utilization difficult 
without modification of the power cycle and attendant reduction in 
electrical energy generated. In situ beneficial use of waste heat by 
direct once-through condenser discharge into a municipal water 
supply is discussed. Computations are presented regarding the 
matching of flow rates, heat losses in distribution and energy sav- 
ings. A number of benefits and penalties are also assessed qualitative- 
ly including legal and operational aspects and reliability. Especially 
attractive are improvements in electrical generating efficiency, and 
savings in water-heater energy. Secondary advantages include allevi- 
ation of pipe freeze up in winter and improved efficiency of slightly 
heated waste-water treatment. Penalties include additional pumping 
power for distribution in the water supply due to increased back 
pressure on the steam turbines which employ condensers cooled by 
the water they pump. Additional chlorine is also required to main- 
tain a residual concentration in the distribution system. There may 
also be difficulties with public acceptance of water preheated by up 
to about 24°F, especially in summer. The water supply of greater 
Chicago and 4880 MW(e) of colocated fossil-fired load-following 
generating capacity were analyzed as a hypothetical test case. It was 
concluded that the net annual energy savings is 23 x 10'*B, equiva- 
lent to 4 million bbl of oil, with a net savings in cost of $12./capita 
for the population of 4.66 m. While not developed for energy 
conservation purposes, three actual systems with operating experi- 
ence are summarized. In order to determine feasibility of application, 
site-specific systems analysis is required. 


16100 (PB—294563) The interaction between urbanization and 
land: quality and quantity in environmental planning and design. solid 
waste management. Technical documentation. Rogers, P.; McClellan, 
P. (Harvard Univ., Cambridge, MA (USA). Landscape Architecture 
Research Office). Jan 1979. 29p. NTIS, PC A03/MF AOl1. 

Resource recovery is addressed as a method of approaching 
the solid waste problem. It is assumed that the basic technology used 
will be that of sanitary landfilling or export out of the region and 
that it will be pursued on a town-by-town basis until the turn of the 
century when some form of regional facility may be economically 
justified. Development pressures, population growth, and shortages 
of available sites should eventually bring about some form of region- 
alization of disposal facilities. This model works to determine the 
amount of time left before this situation arises; it assesses the viability 
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of town landfills given predicted demand through the year 2000. The 
model has two components. The first is a demand model based on a 
set of regression equations calculated for Massachusetts. These equa- 
tions were based on Me op data and were estimated separately for 
different sized towns. The equations predict solid waste production 
as a function of town population. The second component is a model 
that checks for suitable landfill sites. This component uses hydrogeo- 
logic criteria and land-use exclusion criteria to determine site suit- 
ability. Hydrogeologic criteria were developed mainly from state 
regulations. The land use exclusion criteria were based on assump- 
tions about the economic externalities of landfills. 


16101 Energy savings at wastewater treatment plants. Anders- 
son, L.G. (Water Quality Inst., Hoersholm, Denmark). pp 559-566 of 
Meeting on industrial : energy conservation R and D. 
Ehringer, H.; Hoyaux, & (eds). (eds.). ‘Washington, DC; European Com- 
munity Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The major single energy-consuming operation in biological 
wastewater treatment plants is the aeration. Experience shows that 
the energy consumption at most existing plants can be reduced by 25 
to 30% using automatic control at the aerators and by changing the 
aeratons to more efficient types. The Water Quality Institute has 
been making studies on eight activated sludge plants in Denmark in 
order to achieve the following: recommendations to the plants of 
how to cut down energy consumption, along with estimates at how 
much energy ca be saved in relation to the necessary investments; 
general guidelines to all plants of how to measure and reduce ener, 
consumption; and guidelines to constructors of how to minimize 
energy consumption of new plants and new equipment. 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 15074, 15353, 15862, 16000 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 16118, 16119 


16102 (CONF-800212—2) Directions in automotive engine re- 
search and development. Samuels, G. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/ 
MF AOI. 


From 7. annual energy conference and exhibition during 
National Engineers’ week; Knoxville, TN, USA (20 Feb 1980). 

The advent of high fuel costs and automotive fuel economy 
and emission regulations has cast doubt on the economic superiority 
and even the technical feasibility of conventional spark ignition and 
diesel engines, and has opened the field to other concepts. The 
emission regulations and their effect on the design and efficiency of 
conventional engines are reviewed, the research and development 
effort to improve the performance of conventional engines and to 
develop advanced engines is discussed, and the current status of 
these engines is presented. 


16103 (PB—295546) Investigation of the requested alternate dyn- 
amometer power absorption for the Ford LTD. Technical 
Thompson, G.D. (Environmental Protection Agency, Ada, OK 
(USA)). Apr 1978. 3lp. NTIS, PC A03/MF AO1. 

Concern about the EPA fuel economy measurements has 
focused greater attention on the dynamometer and the dynamometer 
adjustment. Specifically, the alternate procedures for determining 
the dynamometer power absorption to simulate the vehicle road 
experience affords an opportunity for both greater precision and 
possible abuse. Because of the possibility for abuse, it was decided to 
occasionally check the appropriateness of the alternate dynamometer 
power absorptions requested by vehicle manufacturers. The question 
of the representativeness of the requested dynamometer power ab- 
sorption for the Ford LTD was first raised during the summer of 
1977. This report collects and summarizes the pertinant available 
data which have been generated by the EPA Emission Control 
Technology Division, the EPA Certification Division, and by Ford 
Motor Company. 


DIESEL 
REFER ALSO TO CITATION(S) 16112 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


16104 Le aa ga tg oy concerns of 
ee 


Dt Woh 105 G-38. 20p 

From 59. coud GEMS of Geo Toashpestiibdn Bitisasth 
Board; Washington, DC, USA (Jan 1980). 

The diesel engine represents one of the near-term technology 

tions available for fe or fuel conservation in the nation’s light-duty 
oohicles, If Sy pee (LDD) sales continue to grow at their 
current pace, then diesel vehicles could represen gd ret 
tion of the light-duty-vehicle fleet by 1985. While their 
seen as petroleum conservation, major public-health and air-quality 
concerns need to be resolved before LDD use becomes widespread. 
Unfortunately, the time to perform the required research is long, and 
major commitments to the LDD are being made. This paper identi- 
fied the environmental concerns of LDD commercialization as well 
as the environmental research that is needed. The major risks appear 
to be the potential of chronic lung disease and cancer due to 
compounds associated with the carbonaceous particulate emitted in 
the diesel exhaust. The extremely small size of the LDD emitted 
peceveetes treme Fe Pernemnees $0 easly pense eee On 
ung cavities with yet-to-be-assessed human health effects. 
statements are developed as the basis for identifying the research 
required for concern resolution. Speci y, research needs for 
identified that will determine the ith effects, including dose/ 
response impacts and tht will make possible a comparative evalua- 
tion of similar concerns that relate to gasoline engines. 


TURBINE 


16105 (AD-A—070573) Time degradation factors for turbine 
engine exhaust emissions. Volume 1. description and results. 
Interim report, August 1974-June 1977. — M.; oe or 


po nee ogg Research and Engineerin 
pny by ee 4 1978. Contract DOT FASANATI00. 155 155p. 5 PC PC 
A 

This | s the first volume of an eight-volume interim 
which documents the test data obtained in a study of 
emission degradation. idesdiaws cacbelan on tenanan os he 
program, a een agen of the test schedule, equipment, oy 
and data processing techniques, as well as a discussion of the test 
data itself. A total of 519 repetitious emission tests were conducted 
over a period of 22 months on units of the follo engine types: 
JT8D-9, JT8D-7, JT3D-7, JT3D-3B, JT9D-3A, 211-22B, and 
CF700-2D. Emissions of COs, CO, HC, NO, NOx, and smoke were 
monitored, in addition to various engine operating parameters, over 
an eight-mode test cycle ranging from cold idle to take-off and back 
to hot idle. 


16106 ep eng’. EL. Time degradation factors for turbine 
exhaust emissions. V 


engine 

August 1974-June 1977. (Norte and Engineering 
Cambridge, MA (USA)). May 1978. Contract DOT-FA74NA-11 
383p. S, PC Al7/MF AOl. 

This is the second volume of an eight-volume report concern- 
ing the degradation of turbine engine emissions. This volume con- 
tains a compilation of all emission test data and analysis data used in 
the development of degradation factors for the JT8D-9 engine type. 
In addition, the volume contains maintenance data for the test units 
during the period of testing, as well as analyses of the samples of fuel 
used in each test. 


16107 (AD-A—070576) Time degradation factors for turbine 
engine exhaust emissions. Volume IV. JT3D-7 test data. Interim 
ne. ae © 1974-June 1977. (Northern Ramesh oe Se 
Corp., Camb "o MA (USA)). May 1978. Contract DOT- 
FA74NA-1100. 374p. NTIS, PC A16/MF A01. 

This is the fourth volume of an eight-volume report concern- 
ing the degradation of turbine engine emissions. This volume con- 
tains a compilation of all emission test data and analysis data used in 
the development of degradation factors for the JT3D-7 engine type. 
In addition, the volume contains maintenance data for the test units 
during the of testing, as well as analyses of the samples of fuel 
used in each test. 


16108 in eo Time degradation factors for turbine 
engine exhaust emissions. Volume V. JT3D-3B test data. Interim 


—_ ss 1974-June 1977. (Northern Research and Soares Bot 
MA (USA)). May wi Contract DO 


FAMINA-11007 Tp. NTIS, PC A04/MF AOl 
This is the ifth volume of eight-volume report 
Oe eer volume contains a 
tion of all emission test data and analysis data used in the 
dove t of degradation factors for the JT3D-3B > 
prrar dhy me ge oder ergo maintenance data for = 
ee 
in test. 
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16109 anit ey | Time degradation factors for turbine 

exhaust emissions. Volume VI. JT9D-3A test data. Interim 
1974-June 1977. 9 (Northern Research and Engineerin; es 
Corp., ae MA (USA)). May ag Contract DO 
FA74NA-1100. 3 Tp. NTIS, PC Al7/MF A 

This is the sixth volume of an abieeviniin report concern- 
ing the degradation of turbine engine emissions. This volume con- 
tains a compilation of all emission test data and analysis data used in 
the development of pe ane factors for the JT9D-3A engine 
type. In addition the volume contains maintenance data for the test 
units during the period of testing, as well as analyses of the samples 
of fuel in each test. 


16110 (DOE/NASA/1040—80/11) Fuel economy screening 
study of advanced automotive gas turbine Klann, J.L. (Na- 
tional Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Mar 1980. Contract EC-77-A-31- 
1040. 60p. (NASA-TM—81433). Dep. NTIS, PC A04/MF AO1. 

Fuel-economy potentials were calculated and compared 
among 10 turbomachinery configurations. All gas-turbine engines 
were evaluated with a continuously variable transmission in a 1978 
compact car. A reference fuel economy was calculated for the car 
with its conventional spark-ignition piston engine and three-speed 
automatic transmission. The best free-turbine engine was also evalu- 
ated with the conventional transmission. Two promising engine/ 
transmission combinations, using gasoline, had 55 to 60% gains over 
the reference fuel economy. Fuel-economy sensitivities to engine- 
design parameter changes were also calculated for these two combi- 
nations. 16 references, 30 figures, 11 tables. 


16111 (PB—298727) Army procurement of 10kW, 60Hz gas tur- 
bine generators is highly questionable. Report to the Congress. (Gen- 
eral Accounting Office, Washington, DC (USA). Procurement and 
Systems Acquisition Div.). 9 Aug 1979. 30p. NTIS, PC A03/MF 


AOl 

A 10-kilowatt (kW), 60-hertz (Hz) gas turbine ow 
which the Army plans to buy does not meet the oy 
ments. Its reliability is too low, fuel consumption too hi ‘ife- 
cycle cost excessive. The Army could save from $275 fliion t to $1.6 
billion over 20 years if it purchased diesel generators instead of 5,938 
10kW gas turbines. GAO recommends that the Army (1) purchase 
diesel generators instead of gas turbines for its 10kW power require- 
ments and (2) evaluate using 5kW diesel and gasoline generators 
instead of 10kW gas turbines for its 5kW power requirements. 


EXTERNAL COMBUSTION ENGINES 


REFER ALSO TO CITATION(S) 16102 


ELECTRIC-POWERED SYSTEMS 


16112 (PB—294778) Flywheel/diesel hybrid power drive: urban 
bus vehicle simulation. Final report, October 1976—October 1977. 
Larson, G.S.; Zuckerberg, H. (Department of Transportation, Cam- 
bridge, MA (USA). Transportation Systems Center). May 1978. 
222p. NTIS, PC A10/MF AOI. 

This report describes the results of a Transportation Systems 
Center investigation conducted under Urban Mass Transportation 
Administration sponsorship, of the practicality of a flywheel/diesel 
hybrid power drive for urban transit bus propulsion. The program is 
based on the use of a systems approach to develop propulsion design 
concepts consistent with environmental, safety, operational, and 
economic objectives. A simulation model, developed in the program, 
was the major tool used in the investigation and is described in detail 
in the — This model should be useful in further studies of 
flywheel/heat engine analyses for vehicle propulsion application 
over various drive cycles. The hybrid used continuously variable 
ratio transmissions (CVRT) and a control subsystem to optimize fuel 
consumption in an ‘on-off mode of engine operation. The system is 
projected to have a reduction in fuel consumption of at least 50% (in 
gallons per mile) below the diesel-alone fuel consumption for urban 
bus driving cycles having more than 4 stops per mile. Regenerative 
braking is used, contributing to fuel consumption improvement. 


16113 (UCRL—52841(Vol.3)) Energy-storage systems for auto- 
mobile propulsion: 1979 study. Volume 3. “gy ey 
vehicles using advanced batteries. Schwartz, M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). ‘15 Dec 1979. Con- 
tract W-7405-ENG-48. 58p. Dep. NTIS, PC A04/MF AOI. 

The effect of applying flywheels to electric vehicles using 
advanced batteries is determined. The specific energy of the batteries 
is maximized at the expense of peak awe ag capability to optimize 
performance when used with flywheels. The characteristics of bat- 
tery flywheel vehicles are determined and compared to all-battery 
vehicles subjected to the same range and peak-power specifications. 


ERA VOL. 5, NO. 10 


Three combinations of vehicle poe and range are considered for 
an SAE J2279aD cycle: 0.026 kW/kg and 120 km; 0.033 kW/kg and 
210 km; and 0.049 kW/kg and 400 km. The combination of 0.016 
kW/kg and 80 km is used with an SAE J227aC cycle. The batteries 
considered are lead/acid, Ni/Fe, Ni/Zn, ZnCl, LiAl/FeS2, Na/ 
S(cer), and Na/S(glass). Projected improvements in batteries and 
flywheels are considered over the next 20 y, based on probable and 
optimistic performance. The results show that flywheels do not 
necessarily yield a saving in vehicle mass (or range increase for 
constant vehicle mass). becomes more apparent as batteries 
improve with time or approach optimistic performance projections. 


However, as the vehicle's performance level becomes more demand- 
ing, the flywheel becomes more effective for describing vehicle 
mass. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 16112 


VEHICLE DESIGN FACTORS 


16114 (COO—50042-1) Research and development of concept 
leading to an automotive alternator with significantly improved effi- 
ciency and weight. Final report, February 1, 1979-January 31, 1980. 
Noddin, R.C. (Maine Master Electric Products Co., Winte: 
(USA)). 5 Jan 1980. Contract AC02-79CS50042. 26p. Dep. 

PC A03/MF AOl1. 

The goal in Phase 1 of the subject project was to achieve a 20 
to 25% improvement in both output/pound and efficiency relative to 
control performance of a present-production Delco No. 1102848 
alternator. This was to be achieved by substitution of redesign stator 
of equal or smaller weight and size and in a configuration leading to 
low cost and manufacturability. Analysis of bench tests on the 
subject alternator incorporating the redesigned stator reveals an 
output/pound improvement of 30% thereby exceeding the design 
poe , and an average efficiency improvement of 25% easily equal- 
ing, and at most points of the performance curve, exceeding the 
design goal. This was achieved in a design “ne proven, low- 
cost, high volume manufacturing techniques. The redesigned stator 
also lends itself to direct interchangeability with stators in produc- 
tion alternators. Major improvements in the rotor remain to be made 
in weight, iron losses, and field copper losses. These needs will be 
addressed in Phase 2 of the subject project. For pu of baseline 
comparison the same alternator parts will be employed insofar as 
possible as in Phase 1. Stator iron and winding refinements, heat 
runs, study of reactances, and practical tests should also be addressed 
as ancilary projects following Phase 2. 


ENGINE-TRANSMISSION MATCHING 
REFER ALSO TO CITATION(S) 16034 


16115 (SAN—1165-T2) Design and development of a continuous- 
ly variable ratio transmission for an automotive —, Phase IV. 
Quarterly progress report. (Orshansky Transmission Corp., San 
Diego, CA (USA)). 31 May 1978. Contract EY-76-C-03- 1165. 87p. 
Dep. NTIS, PC A05/MF AO1. 

Progress in the design and development of a continuously 
variable ratio transmission for an automotive vehicle is reported. 
The Major automotive hydromechanical transmission development 
problem continues to be the reduction of hydrostatic noise and the 
a ge plan, therefore, concentrated on the new hydrostatic module. 

potential for achieving acceptably low noise levels in the second 
generation hydromechanical transmission is to be assessed by com- 
paring the noise levels of the hydrostatic modules for the first and 
second generation transmissions. A set of twelve test points was 
selected comprising of road load steady state and wide-open-throttle 
acceleration at 10, 20, 30, 40, 50 and 60 mph. The module operating 
conditions for the two transmissions at each of these twelve points 
were calculated. Baseline noise data was measured on the first 
generation module. The results are given testing of co-axial hydro- 
Static module for second generation ppdsoenseliontoal transmission 
will be emphasized. (LCL) 


WEIGHT 


16116 (PB—294739) Domestic passenger automobile weight pro- 

1979-1986 GM, Ford, Chrysler, AMC. Final report, June— 

August 1978, Taylor, T. Jr; Isaacs, M.C.; Cunningham, A.R. (Corpo- 

rate-Tech Planning, Inc., Waltham, MA (USA)). Oct 1978. Contract 
DOT-HS-7-01789. 172p. NTIS, PC A08/MF AOI. 

A preliminary analysis for projecting curb weights of domes- 

tic passenger automobiles for the 1979 to 1986 model year period is 

presented. Using publically available data through July 1978, an 
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estimate of potential weight reduction which each manufacturer 
might incorporate towards reaching the 1985 fuel economy goals 
was made based on known product plans and available technology. 
Four weight categories (sedan and station wagon, with and without 
options) were calculated by make and model line for each model 

year, based on individual manufacturer's strategies of weight loss 
due to (1) all new vehicle design, (2) major sheet metal change, and 
(3) component redesign and material substitution. Results are pre- 
sented at the detail level by manufacturer and model and at the 
summary level by EPA market class. Weight losses from seven to 
thirty-two percent (depending upon vehicle size) were estimated. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 16102, 16103, 16105, 16106, 
16107, 16108, 16109 


16117 “degpie patdd Rennsa, Background study for motor vehicle emis- 
sions inspection and tenance program for Pulaski County, Arkan- 
sas. Final report. Dediant J.; Peterson, C.W.; Raubacker, T.J. (TRW 
Environmental Engineering Div., Vienna, VA (USA)). Feb 1979. 
Contract EPA-68-02-2541. 49p. NTIS, PC A03/MF AOl. 

The report documents general information or motor vehicle 
inspection and maintenance (I1/M) with respect to Pulaski County 
Arkansas. A background discussion of events leading to the need for 
an I/M program in Pulaski County is provided. A general descrip- 
tion of I/M is provided with respect to types of programs, the 
benefits of I1/M, and information on implementation activities. Ex- 
pected hydrocarbon emission reductions are included. 


16118 Secondary air supply system for internal combustion en- 
a, M.; Ito, M. (to Nippondenso Co., Ltd.). US Patent 


gines. Miur: 
4,147,033. 3 yo i979. Priority date 8 Dec 1976, Japan, 8p. 

The invention discloses a relief pressure control valve for 
controlling the pressure in a secondary air supply line which has first 
and second pressure chambers divided by a diaphragm, a spring for 
biasing the diaphragm towards the second pressure chamber, a relief 
port connected to the secondary air supply line, a valve head 
connected to the diaphragm and being biased to close the relief port. 
The air pumped out from an air pump is supplied to the first pressure 
chamber and the first pressure chamber is communicated with the 
second pressure chamber through an orifice. Accordingly, during 
stable running operations of the engine, the pressures in the first and 
second pressure chambers are made equal by means of the orifice, 
while during the accelerations pressure difference is produced be- 
emt the chambers for a certain time period. The pressure differ- 

es the diaphragm in the same direction as that of the urging 
naan af of the spring, whereby the pressure in the secondary air supply 
line controlled by the relief pressure control valve is increased 
during the accelerations so as to supply the increased amount of the 
secondary air to the exhaust pipe of the engine. 


bang Device for supplying secondary air for purifying exhaust 

from internal combustion engine. Kohama, T-_; 
Obayashi, H.; Ozaki, T.; Nohira, H. (to Nippon Soken, Inc.; Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,146,986. 3 Apr 1979. 
Priority date 25 Dec 1975, Japan, 24p. 

The invention discloses a device for supplying secondary air 
in proportion to the volume of intake air into the exhaust manifold of 
an internal combustion engine without any adverse effects on an 
exhaust gas recirculation system. The device comprises a 
air supply pipe communicated with the exhaust manifold, means for 
supplying secondary air through the secondary air supply pipe 7 
the exhaust manifold, secondary air control valve means 
the secondary air supply pipe for controlling the flow rate of 
secondary air flowing therethrough, means for detecting the volume 
of intake air to the engine, means for detecting the volume of the 
secondary air flowing through the secondary air supply pipe, and 
means responsive to both the signal representative of the detected 
volume of the secondary air supply for controlling the secondary air 
control valve means in such a way that the secondary air supply may 
be in proportion to the volume of intake air. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 16252 


MATERIALS 


REFER ALSO TO CITATION(S) 14619, 14644 


MATERIALS 1755 


16120 (SERI/TP—31-248(Vol.2)(Pi.1), pp 23-82) Effect of ma- 
terials on the reliability of large engineering systems. Staehle, R.W. 
(Inst. of Tech., Minneapolis, MN). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 14669 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 16133, 16393 


16121 (BDX—613-2341) Thermal fatigue evaluation of solder 
alloys. Final report. Jarboe, D.M. (Bendix Corp., Kansas City, MO 
(USA)). Feb 1980. Contract EY-76-C-04-0613. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

An evaluation was made of the relative thermal fatigue resis- 
tance of 29 solder alloys. A number of these alloys were found to be 
less susceptible to thermal fatigue cracking in encapsulated printed 
wiring board applications than the commonly used tin-lead eutectic 
(63Sn-37Pb). alloys, 95Sn-SAg, 96.5Sn-3.5Ag, and 95Sn-5Sb 
offered the greatest resistance to thermal fatigue. The selection of 
the encapsulation materials was confirmed to be a significant factor 
in thermal fatigue of solder joints, regardless of the solder alloy used. 


16122 (CONF-800316—2) Thermo-mechanical process for treat- 
ment of welds. Malik, R.K. (EG and G Idaho, Inc., Idaho Falls 
yoy Mar 1980. Contract EY-76-C-07-1570. 24p. Dep. NTIS, PC 


AOl. 

From WESTEC 80 conference; Los Angeles, CA, USA (20 
Mar 1980). 

Benefits from thermo-mechanical processing (TMP) of aus- 
tenitic stainless steel] weldments, analogous to hot isostatic pressing 
(HIP) of castings, most likely result from compressive plastic defor- 
mation, diffusion, and/or increased dislocation density. 
TMP improves ultrasonic inspectability of austenitic stainless steel 
welds owing to: conversion of cast dendrites into equiaxed austenitic 

reduction in size and number of stringers and inclusions, and 
reduction of delta ferrite content. TMP induces structural homogeni- 
zation and healing of void-type defects and thus contributes. to an 
increase in elongation, impact strength, and fracture toughness as 
well as a significant reduction in data scatter for these properties. An 
optimum temperature for TMP or HIP of welds is one which causes 
negligible grain growth and an acceptable reduction in yieid 
strength, and permits healing of porosity. 


16123 (CONF-7706168—, pp 13p, Paper D4) Reactions of the 
alkali metals with the metals Zr, Nb, Ta, Mo, and W and their 
oxides. Barker, M.G. (Univ. of Nottingham, England). 1977 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Liquid lithium reduces the oxides of Zr, Nb Ta, Mo, and W 
to the metal and lithium oxide. Solutions of nitogen in the lithium 
react with the metals to form both binary and ternary nitrides; 
hydrogen and carbon interactions have also been observed for 
niobium in liquid lithium. Ternary oxides are found as products of 
the reactions of liquid sodium with the oxides of Nb, Ta, Mo, and W; 
but ZrO: is stable towards liquid sodium and liquid potassium. The 
corrosion of Zr, Nb, Ta, and W in liquid sodium proceeds by the 
formation of metal-oxygen solid solutions and ternary oxide surface- 

The behavior of molybdenum is shown to be anomalous 
forming only Mo,C in both liquid lithium and liquid sodium corro- 
sion tests. 


16124 (RFP—3066) Metallurgical effects from conventional, 

EDM, and electrochemical drilling. Fuller, J.-E. (Rockwell Interna- 

tional Corp., Golden, CO (USA). Rocky Flats Plant). 1980. Contract 

no a ae 12p. (CONF-800316—1). Dep. NTIS, PC A02/ 
AOl. 

From WESTEC 80 conference; Los Angeles, CA, USA (20 
Mar 1980). 

Poor surface integrity of a small deep hole can serve as an 
initiation point for failure. The drilling methods evaluated in this 
study were peck drilling, shaped tube electrolytic machining (STEM 
drilling) and electric discharge (EDM) drilling. Ali three methods 
are susceptible to poor surface quality if done incorrectly. Scanning 
electron microscopy, metallography, and hardness traverses were 
used to characterize the hole surfaces. Consideration is given to the 
kind of fatigue test that might be used to evaluate the surface 
integrity of a small, deep hole. 


16125 (SAND—79-2122C) GaAs ohmic contacts for high tem- 

perature devices. Coquat, J.A.; Palmer, D.W. (Sandia Labs., Albu- 
= we NM (USA)). 1980. Contract EY-76-C-04-0789. 6p. (CONF- 
quer 0—3). Dep. NTIS, MF/A01. 
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From Electronic component conference; San Francisco, CA, 
USA (28 Apr 1980). 

Portions of document are illegible. 

Instrumentation requirements for geothermal wells, jet en- 
gines, and nuclear reactors have meee the high temperature 
capability of silicon devices. As one part of a program to develop 
high temperature compound semiconductor devices, four basic 
ohmic contact systems for n-type GaAs have been evaluated for 
contact resistance as a function of temperature (24 to 350°C) and 
time (at 300°C): Ni/AuGe; Ag/Si and Ag/Ni/Si; Al/Ge and Al/ 
AlGe; and Au/Nb/Si and Pt/Nb/Si. Optimization of processing 
parameters produced viable high temperature contacts with all but 
the Al/Ge systems. Aging at 300°C changed the contact resistivity 
in only the Ag/Ni/Si contacts. Film adhesion was excellent for the 
Al/Ge, Ni/AuGe, and Ag/Si systems as measured with ultrasonic 
Al wire bond pull strengths. Lower adhesion was noticed with Nb/ 
Si systems measured with gold wire bond pull strengths. 


16126 (SAND—79-2123C) Materials for 300 to 500°C magnetic 
components. Weichold, M.H.; Pandey, R.K.; Palmer, D.W. (Texas A 
and M Univ., College Station (USA). Dept. of Electrical Engineer- 
ing; Sandia Labs., Albuquerque, NM (USA)). 1980. Contract EY-76- 
C-04-0789. 4p. (CONF-800410—1). Dep. NTIS, PC A02/?F A0Ol1. 

From Electronic component conference; San Francisco, CA, 
USA (28 Apr 1980). 

Core materials and winding wire for audio and rf transform- 
ers have been investigated to 500°C. Audio cores of 2 V Permendur 
had parameter stability from 25 to 500°C and during aging at 450°C. 
~- frequency ferrite material, Mix 63, displayed usefulness up to 

°C. Both anodized aluminum and ceramic-coated copper wire 
function to 500°C in low voltage or large gauge applications. 
Components based on these materials operate reliably to 500°C. 


16127 (WAPD-TM— 1430) Finite element analysis of arc weld- 
ing. Friedman, E. (Bettis Atomic Power Lab., West Mifflin, PA 
(USA)). Jan 1980. Contract EY-76-C-11-0014. 68p. Dep. NTIS, PC 
A04/MF AOI. 

Analytical models of the gas tungsten-arc welding process 
into finite element computer programs provides a valuable tool for 
determining the welding thermal cycle, weld bead shape, and pene- 
tration characteristics, as well as for evaluating the stresses and 
distortions generated as a result of the temperature transients. The 
analysis procedures are applicable to planar or axisymmetric welds 
with arbitrary cross-sectional geometries, under quasistationary con- 
ditions. The method used for determining temperatures features an 
iteration procedure to accurately account for the latent hea. ab- 
sorbed during melting and liberated during solidification of the weld. 
By simulating the heat input from the arc to the workpiece by a 
normal distribution function, temperature transients, weld bead di- 
mensions, and cooling rates are evaluated as functions of both the 
itude and distribution of heat input, weldment geometry, and 

d (or duration of heating for stationary arcs). Modeling of 


ma, 
weld s 

th.: welding thermal cycle is a prerequisite to analytical treatments of 
metallurgical changes in weld metal and heat-affected zone material, 
residual stresses and distortions, and weld defects. A quasistationary 
formulation for moving welds enables temperatures to be calculated 
using a two-dimensional heat conduction computer program. The 


present limitation of high welding s can, however, be relaxed 
without altering the two-dimensional framework of the procedure. 


16128 Factors affectig the production and performance of thick 
section high chromium-molybd alloy iron castings. Dodd, J.; 
Parks, J.L. Greenwich, CT; Climax Molybdenum Company (1980). 
20p. (NP—24344). 

Massive high chromium-molybdenum alloy iron castings are 
now being produced in large tonnages for the mining industry, for 
use in large roller pulverizers, in heavy duty abrasion resistant 
pumps, and for many other applications demanding a combination of 
abrasion resistance and toughness unobtainable in other alloy irons. 
Systematic research, particularly over the past decade, on the inter- 
related parameters which can cause problems in the foundry or 
failures in service has played a significant part in the success of the 
high chromium irons in thick section castings. Data from this re- 
search are presented on the separate and combined effects of C, Ch, 
Mo, Ni, Cu, Mn, Si, Ti and Al on the hardenability, toughness and 
abrasion resistance of the high chromium irons in both the as-cast 
and heat treated conditions. Changes in production techniques have 
helped avoid foundry problems and wasteful use of alloys and 
energy. These changes are reflected in more consistent performance 
in service and reduced incidence of casting failures. Changes in 
composition which facilitate cryogenic transformation of retained 
austenite, or provide wider latitude in subcritical transformation of 
austenite, are discussed as these techniques may prove increasingly 
important as ree becomes more expensive. A summary is present- 
ed of the physical metallurgy of high chromium-molybdenum irons, 
with emphasis on the microstructures obtained in thick section 
castings, the influence of alloying elements on hardenability and the 
types of heat treatments available for controlling microstructure. 

production and utilization of these irons in thick section cast- 
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i particularly the ways of avoiding problems in the foundry and 
of obtaining castings which provide more consistent performance 
and reduce incidence of catastrophic failure in service are discussed. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 16122, 16154, 16163 


16129 High pressure studies: metals, alloys and compounds. 
Chapter 9. Jayaraman, A. (Bell Labs., Murray Hill, NJ (USA)). pp 
707-747 of Handbook on the physics and chemistry of rare pa 
Volume 1. Metals. Gschneidner, K.A. Jr. (Ames Lab., IA (USA)); 
Eyring, L. (Arizona State Univ., Tempe (USA). t. of Chemistry) 
(eds.). Amsterdam, Netherlands; North-Holland (1978). 

A review of high pressure studies of the rare earths, their 
alloys and compounds is presented. The effect of pressure on struc- 
ture, resistivity, and magnetic transitions is discussed in detail. 


16130 (COO—3084-74) Plastic creep flow effects in the diffusive 
cavitation of grain boundaries. Needleman, A.; Rice, J.R. (Brown 
Univ., Providence, RI (USA). Div. of a page, 8 Dec 1979. 
Contract EY-76-S-02-3084. 69p. Dep. NTIS, PC A04/MF AOI1. 

The growth of cavities along grain interfaces was analyzed by 
the combined processes of grain boundary diffusion and plastic 
dislocation creep in the adjoining grains. It is shown that the 
coupling between the processes can be expressed in terms of a 
SS L, which has the dimensions of length and which is a 
unction of material properties, temperature and applied stress; L 
decreases with increasing temperature and stress and has values in 
the range of 0.25 to 25 ym for various pure metals when stressed to 
10-* x shear modulus at 0.5 T/sub m/. The contribution of disloca- 
tion creep to the cavity growth rate is shown to be negligible when 
L is comparable to or larger than the cavity spacing, but significant 
interactions occur, leading to growth rates very much in excess of 
those predicted on the basis of boundary diffusion alone, when L is 
comparable to or smaller than the cavity size. The coupling occurs 
because extensive dislocation creep allows local accomodation of 
matter diffused into the grain boundary from the cavity walls. The 
cavity growth rate is analyzed by formulating a new variational 
principle that governs combined processes of grain boundary diffu- 
sion and non-linear viscous creep, and by implementing this principle 
through the finite-element method to obtain numerical solutions. 
Results for the cavity growth rate are presented for a wide range of 
ratios of L to cavity spacing, and of cavity radius to spacing. Also, 
results are presented for the total growth time of cavities from an 
initial size to final coalescence. 


16131 (DOE/ER/01198—1299) Anelastic studies of interstitial- 
ly trapped hydrogen in niobium. Zapp, P.E. (Illinois Univ., Urbana 
(USA). Graduate Coll.). 1979. Contract ACO2-76ERO1198. 139p. 
Dep. NTIS, PC A07/MF AOI. 

Thesis. 

The trapping and quantum mechanical motion of hydrogen 
were investigated in Nb-O-H and Nb-N-H by anelastic relaxation. 
The measured relaxations were caused by the local, stress induced 
reorientation of single H atoms bound to single, essentially immobile 
O and N atoms. The symmetries and binding enthalpies of O-H pairs 
were studied in oriented single crystals of high-purity Nb using 
pulse-echo attenuation of very-high frequency longitudinal stress 
waves between 100 and 300°K. Well-defined inte friction peaks 
were found in the <100>, <110>, and <111> directions of the 
b.c.c. lattice. Temperature dependence of the jump frequency of H 
below 100°K -vas studied in the Nb-N-H system using lower fre- 
quency methods. Internal friction peaks were measured, relaxation 
times were calculated from strain relaxation measurement below 
60°K. Data show marked deviation from classical thermally activat- 
ed Arrhenius behavior. (FS) 


16132 (IS-T—877) Nuclear magnetic resonance wide-line study 
of hydrogen in the yttrium-yttrium dihydride system. Anderson, D.L. 
(Ames Lab., IA (USA)). Mar 1980. Contract W-7405-ENG-82. 126p. 
Dep. NTIS, PC A07/MF AOl1. 

Thesis. 

The 'H nuclear magnetic resonance was studied in the yt- 
trium-hydrogen system YH/sub x/ in the composition range 0.20 = 
x & 1.98 and temperature range 77 K = T = 490°K. Both a- and B- 
phases of YH/sub x/ were investigated in polycrystalline (pow- 
dered) specimens. Rigid lattice proton resonance second moments 
were obtained for both a- and 8-phase samples. Analysis of the 
second moment for a-YH/sub x/ (a-phase) indicates that the hydro- 
gen resides in both the tetrahedral and octahedral interstitial sites of 
the hcp Y lattice. Second moment values for B-YH/sub x/ (8-phase) 
indicate that a sizeable fraction of the octahedral interstitial sites in 
the fcc yttrium metal lattice are occupied by hydrogen, while a 
nonnegligible fraction of the tetrahedral interstitial sites are vacant. 
For example, in YH/sub 1.98/, 28% of the octahedral sites are 
occupied, while 15% of the tetrahedral sites are vacant. The results 
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for B-YH/sub x/ also indicate that as the H concentration increases, 
the probability of H occupation of octahedral sites increases. 


16133 oe re eens detection methods for charac- 
laser irradiation and 


recrystallization of semiconductors. 
McClelland, J.F.; Kniseley, R.N. (Ames Lab., IA neg re 
Contract W-7405-ENG-82. Tp. (CONF-791173—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Symposium on laser and electron processing of materi- 
al; Cambridge, MA, USA (27 Nov 1979). 

The use of photoacoustic detection is discussed as a technique 
for monitoring laser heating and for characterizing implantation of 
recrystallization of semiconductors via optical absorption. Prelimi- 
nary results are reported for laser heating of Ge. A method is 
proposed for yo processing to enable measurement of optical 
absorption coefficient changes due to implantation and recrystalliza- 
tion without a background signal from the unimplanted region of the 
semiconductor. 


16134 (ORNL/TM—7116) Solidification behavior of austenitic 
stainless steel filler metals. David, S.A.; Goodwin, G.M.; Braski, 
D.N. (Oak Ridge National Lab., TN (USA)). Feb 1980. Contract W- 
7405-ENG-26. 27p. Dep. NTIS, PC A03/MF AOl1. 

Thermal analysis and interrupted solidification experiments 
on selected austenitic stainless steel filler metals provided an under- 
standing of the solidification behavior of austenitic stainless steel 
welds. The sequences of phase separations found were for type 308 
Stainless steel filler metal, C4b+8oL +0472 5h an 
for type 310 stainless steel filler metal, L — L + y — y. In type 308 
stainless steel filler metal, ferrite at room temperature was identified 
as either the untransformed primary 6-ferrite formed during the 
initial stages of solidification or the residual ferrite after Widman- 
staetten austenite precipitation. Microprobe and scanning transmis- 
sion electron microscope microanalyses revealed that solute exten- 
sively redistributes during the transformation of primary 6-ferrite to 
austenite, leading to enrichment and stabilization of ferrite by chro- 
mium. The type 310 stainless steel filler metal investigated solidifies 
by the primary crystallization of austenite, with the transformation 
going to completion at the solidus temperature. In our samples 
residual ferrite resulting from solute segregation was absent at the 
intercellular or interdendritic regions. 


16135 Diffusion in rare earth metals. Chapter 12. Dariel, M.P. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). pp 
847-875 of Handbook on the physics and chemistry of rare earths. 
Volume 1. Metals. Gschneidner, K.A. Jr. (Ames Lab., IA (USA)); 
Eyring, L. (Medical Coll. of Virginia, Richmond (USA). Dept. of 
Anatomy) (eds.). Amsterdam, Netherlands; North-Holland (1978). 

A review of diffusion in the rare earth metals is presented. 
Topics discussed include self-diffusion, metallic solute diffusion and 
electrotransport. 


16136 (Y/PG—2286) Interim report of 90W-7Ni-3Fe alloy TEM 
examination. Myhre, T.C. (comp.). (Oak Ridge Y-12 Plant, TN 
(USA)). 25 Feb 1980. Contract W-7405-ENG-26. 13p. Dep. NTIS, 
PC A03/MF AOl. 

The current results revealed microstructurally no difference 
between 25% swaged and strain aged alloy. The enhancement of 
—_ strength from swaged to strain aged condition is still not 
resolved. 


eyed Approach to determining the useful life of materials loaded 
at high temperatures. Arbel, A. (Brookhaven National Lab., Upton, 
NY). Scr. Metall.; 13: No. 12, 1109-1114(Dec 1979). 
effect of microstructural changes are reported during 
various high-temperature loading modes (monotonic and cyclic) on 
the sensitivity of materials to the possible presence of sharp cracks 
well before total surface separation at the conclusion of creep or 
fatigue testing. (FS) 
16138 First report of cyclic grain boundary migration during high 
temperature Langdon, T.G. (Univ. of Southern California, 
Los Angeles); Gifkins, R.C. Scr. Metall; 13: No. 12, 1191-1194(Dec 
1979). 


First observations of periodic markings associated with the 
migration of grain boundaries in a polycrystalline metal subjected to 
low cycle and high temperature fatigue are reported. High purity 
lead (99.9995%) which was further purified by reduction with H at 
600°C and then cast in low pressure H. During high temperature 
fatigue, markings from grain boundary migration show one-to-one 
correspondence with the number and pattern of cyclic loading. The 
distance migrated by a grain boundary in each cycle increases as the 
imposed frequency is decreased. Interferometry reveals a distinct 
and repetitive pattern across each grain boundary sliding in addition 
to the migration. (FS) 

16139 Surface structures of metallic monolayers on metal 


crystal 
surfaces. Biberian, J.P.; Somorjai, G.A. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory and Department 
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of Chemistry, University of California, Berkeley, California 94720). 
J. Vac. Sci. Technol.; 16: No. 6, 2073-2085(Nov 1979). 

The structures of adsorbed metals on single crystal surfaces of 
other metals have been reviewed and tabulated. Most of the adsor- 
bates of over 100 systems studied form ordered surface structures 
that may undergo changes as the coverage in the monolayer is 
increased. At low coverages the adsorbate and substrate surface 
structures are closely related indicating the predominance of the 
adsorbate—substrate interaction in determining ordering. At higher 
coverages there are more complex ordering characteristics. Al- 
though the relative atom sizes and magnitudes of adsorbate—sub- 
strate and substrate—substrate interactions influence the ordering in 
the monolayer, general conclusions that have predictive value must 
await the availability of more experimental results on more metal 
adsorbate—substrate systems. 


16140 Cerium. Chapter 4. Koskenmaki, D.C. (Armco Steel 
Corp., Middletown, OH (USA)); Gschneidner, K.A. Jr. (Ames Lab., 

SA)). pp 337-377 of Handbook on the physics and chemistry of 
rare earths. Volume 1. Metals. Gschneidner, K.A. Jr. (Ames Lab., 
IA (USA)); Eyring, L. (Arizona State Univ., Tempe (USA). Dept. of 
Chemistry) (eds.). Amsterdam, Netherlands; North-Holland (1978). 

A comprehensive account of the properties of cerium is 
presented. The crystal structure and allotropy are discussed and the 
phase transitions described. Some thermodynamic, magnetic, electri- 
cal and mechanical properties are described in detail. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14647, 16121, 16122, 16126, 
16137, 16138, 16140, 16180, 16182, 17216, 17268 


16141 (COO— 1367-107) Hydrogen charging effect on creep of 
pure iron. Nagakawa, J.; Shin, K.S.; Park, C.G.; Meshii, M. (North- 
western Univ., Evanston, IL (USA). Dept. of Materials Science and 
Engineering). 1979. Contract EY-76-S-02-1367. 4p. (CONF- 
791132—4). Dep. NTIS, PC A02/MF AOI. 

From 2. JIM international symposium on hydrogen in metals; 
Minakami Spa, Japan (26 Nov 1979). 

The cathodic charging effect on mechanical properties of 
pure iron was examined using creep test. Single and ape 
specimens prepared from MRC VP grade iron were purified in 
ZrHz system. While no effect was observed for the anodic hey 
cathodic chargine (~ 5 volt, ~ 50 A/m?) increased the creep rate 
~ 30-fold at 200 K. While the creep acceleration was equally 
prominent in both specimens, the hydrogen embrittlement occurred 
only in polycrystal specimens. 


16142 (COO—3459-16) Fatigue of niobium. Technical progress 
report. Stoloff, N.S. (Rensselaer Polytechnic Inst., Troy, NY 
(USA)). 31 Jan 1980. Contract EY-76-S-02-3459. 18p. Dep. NTIS, 
PC A02/MF AOl1. 

Tests to determine the effects of frequency, test temperature, 
and hydrogen content on the fatigue life and crack propagation 
behavior of polycrystalline niobium are described. Unalloyed nio- 
bium is nearly insensitive to test frequency at 25°C, while hydrided 
alloys exhibit a strong frequency effect. Increasing test temperature 
decreases fatigue life, consistent with decreasing tensile strength. A 
brief survey of irradiation effects on fatigue of refractory metal 
alloys suggests that fatigue resistance of irradiated niobium should 
increase in proportion to effects on strength. 


16143 sagen he Sam Lg Measured residual stresses 
304 stainless steel butt weldments. Shack, W_J.; Ellingson, 
W.A. (Argonne National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 30p. Dep. NTIS, PC A03/MF AOI. 
Residual-stress measurements on Type 304 stainless steel 
—_ 80 at 10-, and 26-in. pipe weldments are presented. Both 
and x-ray diffraction techniques have been used. The 
bulk o the measurements have been made on the inner surface, since 
these stress levels presumably control the intitiation of intergranular 
stress-corrosion cracking. Complete stress profiles have also been 
obtained the thickness of the pipe wall, since the through- 
wall distribution controls the growth of a crack once it has initiated. 


16144 Oe oa te Ultrasonic testing for detection 
IGSCC. Kupperman, D. “yee National Lab., IL (USA)). 
1980. Contract W-31- 105 ENG 24p. Dep. NTIS, PC A02/MF 
AOl. 


Beginning in the fall of 1974, numerous intergranular stress- 
corrosion cracks (IGSCC) have been found in the heat-affected zone 
(HAZ) of welded Type 304 stainless steel reactor piping. As a result 


of these findings, a 2-year program sponsored by EPRI was initiated 
at Argonne National Laboratory (ANL) in 1975 to help establish the 
adequacy of conventional ultrasonic-testing techniques for the detec- 
tion of IGSCC. This paper discusses the quantitative data describing 
the effect of transducer parameter variations on ultrasonic echo 
amplitude from a variety of artificial and natural reflectors and gives 
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suggestions for improvements in ultrasonic in-service testing meth- 
ods, including the use of focussed probes. The effect of variation in 
ultrasonic attenuation between HAZ and base metal, the importance 
of adequate reference standards, and geometric effects are also 
discussed, and recent efforts at ANL and other institutions to im- 
prove ultrasonic detection of cracks are reviewed. 


16145 (DOE/TIC—11129) Minutes of US/UKAEA specialists’ 
meeting on high cycle fatigue Type 316 stainless steel held January 10, 
1980 at ORNL. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 65p. Dep. NTIS, PC A04/MF AOl. 

Minvies are presented of the USDOE/UKAEA specialists’ 
meeting on high cycle fatigue of Type 316 stainless steel. (FS) 


16146 (DP-MS—79-64) Low-temperature helium embrittlement 
of tritium-charged stainless steel. Rawl, D.E. Jr.; Caskey, G.R. Jr.; 
Donovan, J.A. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.; Massachusetts Univ., Amherst (USA). 
Dept. of Mechanical Engineering). 1980. Contract EY-76-C-09-0001. 
25p. (CONF-800205—4). Dep. NTIS, PC A02/MF AOl1. 

From American Institute of Metallurgical Engineers meeting; 
Las Vegas, NV, USA (Feb 1980). 

pecimens of Type 21-6-0 stainless steel were charged with 

tritium or protium to determine the effect of hydrogen isotope 
exposure on ductility. Specimens charged with either tritium or 
protium showed a 40% loss in ductility when tested immediately 
after charging. Protium-charged specimens stored 5.5 years at 250°K 
showed no additional loss in ductility. However, tritium-charged 
specimens suffered an additional loss of 86% in ductility when 
similarly stored. 


16147 (NUREG/CR—1171) Effect of crack length and side 
grooves on the ductile fracture toughness properties of ASTM A533 
steel. Carlson, K.W.; Williams, J.A. (Hanford po reerg Lore, § 
ment Lab., Richland, WA (USA)). Jan 1980. Contract EY-76-C-14- 
2170. 67p. (HEDL-TME—79-65). Dep. NTIS, PC A04/MF AOI1. 

The ductile fracture toughness, J/sub Ic/, and tearing modu- 
lus, T, of ASTM A533, Grade B, Class 1 steel were evaluated by the 
unloading compliance method for determining J-R curves. These 
properties were measured for a matrix of 1T specimens in which the 
relative crack length, a/W, and the depth of side grooving were 
systematically varied to determine their individual effects. In addi- 
tion, the applicability of an LVDT extensometer system was investi- 
gated for use in the unloading compliance method for J-R curve 
determination. 


16148 (NUREG/CR—1351) Fatigue of weldments in nuclear 
pressure vessels and piping. Booker, M.K.; Booker, B.L.P.; Meieran, 
H.B.; Heuschkel J. (Oak Ridge National Lab., TN (USA)). Mar 
1980. Contract W-7405-ENG-26. 94p. (ORNL/NUREG—464). Dep. 
NTIS, PC A0S/MF AO1. 

Current (ASME) Code fatigue design rules for nuclear pres- 
sure vessels and piping include no special considerations for weld- 
ments other than purely geometric factors. Research pro; 
aimed at nonnuclear applications have found weldments to display 
fatigue behavior inferior to that of pure base material. Available 
information on fatigue of weldments relevant to nuclear pressure 
vessels and piping was reviewed and determined changes in the 
current design rules appear to be dictated by the available informa- 
tion. Information was obtained and summarized and stored in a 
computerized data management system to facilitate correlation of 
facts and development of conclusions. Significant areas where devel- 
opment of additional data would substantially increase the ability to 
judge the adequacy of the current ASME design rules include: a 

tter understanding of the relative importance of crack initiation 
and crack propagation to fatigue life; additional fatigue data for 
prototypic commercial weldments, including cumulative eC; 
properties of repair welds; significance of reheat cracks; quantitative 
effect of Code-allowable weld defects; and the effect of variable 
microstructure across the weld joint. Based on the information that 
is available, there is no evidence that the ASME Code fatigue desi; 
procedures need to be changed at this time. The current AS 
design procedures, which form the general basis for fatigue evalua- 
tion both in the US and abroad are reviewed. Included is a review of 
various factors that influence the fatigue of weldments and of service 
experience with nuclear systems regarding fatigue of weldments. 
— programs that may contribute to available information are 
reviewed. 


16149 (SAND—79-8504) Effects of testing and storage environ- 
ments on mechanical properties of Ni-plated and bare U-3/4 wt% Ti. 
Zehr, S.W.; Johnson, H.R.; Smugeresky, J.E.; Pashman, K.A.; Na- 
gelberg, A.S. (Sandia Labs., Livermore, CA (USA)). Jan 1980. 
Contract EY-76-C-04-0789. 58p. Dep. NTIS, PC A04/MF AOl1. 

It was found that storage environments with an adequate 
supply of oxygen can effectively minimize moisture corrosion of 
bare U-3/4 Ti. In particular, 0.75 cm* of dry air is calculated to 
protect 1 cm? of U-3/4 Ti for 20 years storage at room temperature. 
Consideration of the geometric details of U-3/4 Ti alloy specimens 
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and the free volumes of air (and hence O2) available can satisfactori- 
ly explain discrepancies in corrosion behavior between recent tests 
and previously reported data. The storage environment at 70°C 
produces a minor strength increase in bare samples with increasing 
time. Decreases in ductility are observed for testing conditions of 
low temperature, low strain rate, and/or high humidity. Surface 
cracks occur under the same conditions conducive to corrosion, i.e., 
moderate temperatures, low strain rates, and high humidity. Signifi- 
cant increases in strength result under low-temperature and high- 
strain-rate conditions of tensile testing. Residual chloride contamina- 
tion may be responsible for the occasional and otherwise unex- 
plained large scatter in ductility for nominally similar specimens and 
test conditions. Nickel plating is observed to cause a statistically 
significant decrease in tensile strength, but no effect on the yield 
strength or ductility was observed and the presence of high explo- 
sive during the aging of tensile bars was observed to have no effect 
on mechanical properties. 


16150 Comparison of ultrasonic velocity changes caused by disso- 
lution of hydrogen, deuterium, and tritium in bec vanadium and 
niobium. Fisher, E.S.; Remark, J.F. (Materials Science Division, 
Argonne National Laboratory, Argonne, Illinois 60439). J. Appl. 
Phys.; 51: No. 2, 927-933(Feb 1980). 

The effects of dilute additions of deuterium (D) and tritium 
(T) on the elastic moduli of single crystals of Nb and V were 
measured at room temperature. The coefficients ACy,/Cy, and AC’/ 
C’, per at.% isotope, are evaluated and compared with published 
data for H additions and previous measurements of D additions. The 
agreement among data from different laboratories is well within 
experimental error. The AC’ effects in Nb are isotope dependent and 
closely related to the square root of the inverse mass. In the case of 
V, the AC’ effect is the same for T and H but smaller for D, 
suggesting a possible change from tetrahedral to octahedral site 
occupancy with increasing isotope mass. 


16151 Effect of hydrogen on the temperature dependence of the 
elastic constants of vanadium single crystals. Ko, C.R.; Salama, K.; 
Roberts, J.M. (Department of Mechanical Engineering, University 
of Houston, Houston, Texas 77004). J. Appl. Phys.; 51: No. 2, 1014- 
1021{Feb 1980). 

The changes in the absolute values of the elastic constants C’, 
C/sub L/ and Cy, by the ultrasonic technique over the temperature 
range 144—320 K with varying amounts of hydrogen in Vanadium 
up to 1.5 at.% have been determined. In the a phase, the changes in 
the absolute values of C’ and C/sub L/ were found to be linear with 
negative slopes of 2.0% and 0.5%/at.% H, respectively. The 
changes in Cy, in the a phase varied between 0 and 0.5 or 0.9% H. 
The bulk modulus and Voight-Reuss average Young’s modulus in 
that phase were found to decrease 0.70% and 0.65%/at.% H, 
respectively. The elastic constants in the temperature range of the a 
phase exhibited no change in their temperature dependences by the 
addition of hydrogen. The present results are compared to the results 
of other published investigations. The anharmonic effects are dis- 
cussed in the light of the volume expansion due to H in V upon the 
elastic constants, the possible electronic effect by suggesting the 
addition of H to V is analogously similar electronically to adding Cr 
to V and finally the Snoek relaxation effect. It is concluded that the 
Snoek relaxation best describes the AC’ effect observed when hydro- 
= is present in the a phase. This effect yields an asymmetric 

istortion energy parameter (3(A-B)/(A + 2B)} of the order of 0.47. 


16152 Young's modulus of polycrystalline NbsSn between 4.2 and 
300 K. Bussiere, J.F.; Welch, D.O.; Suenaga, M. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973), J. Appl. Phys.; 51: No. 
2, 1024-1030(Feb 1980). 

Ultrasonic measurements show that the shear modulus 1/2 
(Ci1-Ci2) softens dramatically as — crystals of NbsSn approach 
the martensitic transition near 50 K. It is expected that Young's 
modulus of polycrystals will also soften, but previous ultrasonic 
measurements, which suffer from severe damping, fail to show the 
expected effect. We have measured Young’s Modulus of polycrystal- 
line NbsSn between 4.2 and 300 K by static beam-deflection methods 
and observe marked softening. A value of 1.32 x 10'* dyn cm™? was 
obtained at 300 K by the deflection of thin NbsSn-Nb-NbsSn com- 
posite strips by external stress. The variation of the modulus with T 
was obtained from the change in the radius of curvature of internally 
stressed NbsSn-Nb composite strips. (This method is made possible 
by the near-perfect match between the thermal expansion coeffi- 
cients of Nb and NbsSn.) The modulus is found to be proportional to 
InT between 50 and 300 K and is temperature independent below the 
superconducting T/sub c/, resulting in a decrease by a factor of ~2 
between 300 and 18 K. The observed softening is somewhat less than 
that predicted by a polycrystalline average of the experimental 
single-crystal elastic constants,but is much larger than that observed 
with ultrasonic measurements. 


16153 Relation of the “solid Hugoniot” to the "fluid Hugoniot” 
for aluminum and copper/sup a/). Morris, C.E.; Fritz, J.N. (Los 
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Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Appl. Phys.; 51: No. 2, 1244-1246(Feb 1980). 

Strength effects confuse equation-of-state data obtained by 
shock waves. In order to take these effects properly into account in 
the high-pressure regime, reduction from uniaxial-strain experimental 
shock loci to a mean-stress curve and from the mean-stress curve to 
the "fluid Hugoniot” curve are derived. Applications to aluminum 
and copper are given. 


16154 Metallurgical factors controlling impact properties of two 
phase steels. Koo, J.Y. (Rutgers Univ., NJ); Thomas, G. Scr. Metall; 
13: No. 12, 1141-1145(Dec 1979). 

Microstructural elements were identified and characterized 
which have a significant influence on the impact properties of dual- 
phase alloys. Iron base alloys were used. One of these had a 
composition of 2.0 wt % Si. (FS) 


16155 (SERI/TP—31-248(Vol.2)(Pt.1), pp 277- rac Role of ma- 
terial variables in the thermal stress fracture of brittle materials. 
Hasselman, D.P.H. (Virginia Polytechnic Inst. a State Univ., 
Blacksburg). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

An overview is given of the role of material properties in the 
thermal stress resistance of brittle materials. A total of twenty-seven 
non-redundant figures-of-merit are presented for the selection of 
materials with optimum thermal stress resistance for a variety of 
thermal environments, performance criteria and failure modes. 


16156 Elastic and mechanical properties. Chapter 8. Scott, T.E. 
(Ames Lab., IA (USA)). p bea -705 of Handbook on the physics and 
chemistry of rare earths. Volume 1. Metals. Gschneidner, K.A. Jr. 
(Ames Lab., IA (USA)); Eyring, L. (Arizona State Univ., Tempe 
(USA). Dept. of Chemistry) (eds.). Amsterdam, Netheralands: 
North-Holland (1978). 

The elastic and mechanical properties of the rare earths are 
reviewed and the author has attempted to collect all available 
information on this subject and present it in a complete and consist- 
ent manner. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14637, 16124, 16129, 16140, 
16293, 16294, 17149, 17151, 17152, 17216 


16157 (ANL-CEN-RSD—79-1) Thermophysical properties of 

sodium. Fink, J.K.; Leibowitz, L. (Argonne National Lab., IL 

(USA)). May 1979. Contract W-31-109-ENG-38. 421p. Dep. NTIS, 
PC A18/MF AOI. 

Thermophysical properties of sodium for reactor safety stud- 

pad are presented. Subcooled, superheated and saturated properties 

iven. A summary of the thermophysical properties is given in 
tabu lar form. (FS) 


16158 (ANL-CEN-RSD—79-2) Computer codes used in the cal- 
culation of high-temperature thermodynamic properties of sodium. 
Fink, J.K. (Ar, ae National Lab., IL (USA)). Dec 1979. Contract 
W-31-109-ENG-38, 267p. Dep. NTIS, PC Al2/MF AOI. 

Three computer codes - SODIPROP, NAVAPOR, and NA- 
SUPER - were written in order to calculate a self-consistent set of 
thermodynamic properties for saturated, subcooled, and superheated 
sodium. These calculations incorporate new critical eters (tem- 

rature, pressure, and density) and recently naiead single uations 

‘or —— and vapor pressure. The following thermodynamic 

roperties have been calculated in these codes: enthalpy, heat capac- 
ity, entropy, vapor pressure, heat of vaporization, density, volumet- 
ric thermal expansion coefficient, compressibility, and thermal pres- 
sure coefficient. In the code SODIPROP, these properties are calcu- 
lated for saturated and subcooled liquid sodium. Thermodynamic 
_ rties of saturated sodium vapor are calculated in = = 

AVAPOR. The code NASUPER calculates thermodynami prep 
erties for super-heated sodium vapor only for low tel 1644 ) 
temperatures. No calculations were made for the supercritical 
region. 


16159 (BDX—613-2413) Improving delamination resistance of 
multilayer printed wiring boards. Lula, J.W. (Bendix Corp., Kansas 
City, MO (USA)). Mar 1980. Contract EY-76-C-04-0613. 19p. Dep. 
NTIS, PC A02/MF AOl1. 

Bendix has incorporated black oxide innerlayer surface treat- 
ment and dry nitrogen prepreg conditioning into the manufacturing 
process for multilayer PWBs. Before these changes, interlaminar 
adhesion was marginal and dejiaminations regularly occurred d 
solder dipping and leveling. Since the implementation of these 
changes, Bendix has not experienced any delaminated multilayer 
PWBs, and they may be immersed in molten solder for 2 minutes or 
more without visual damage. Both black oxide and red oxide inner- 
layer surface treatments have shown the capability to provide ac- 
ceptable delamination resistance for multilayer PWBs made from 
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FR-4 material. Optimum processing parameters for applying the 
oxide treatment have been determined. In order to mani a 
multilayer PWB that will withstand solder dipping/leveling as well 
as subsequent drag soldering, its is necessary to remove absorbed 
moisture from the prepreg before lamination. Data have been - 
ered on the rate of moisutre removal from prepreg when dried and 
on the rate of moisture reabsorption when dried prepreg is exposed 
to 24°C/50% RH environment. 


16160 (CONF-790909—15) Polarized leed study of surface mag- 
netism. Pierce, D.T.; Celotta, R.J.; Wang, G.C.; Felcher, G.P.; 
Bader, S.D.; Miyano, K. (National Bureau of Standards, Washing- 
ton, DC (USA); Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 1lp. Dep. NTIS, PC A02/MF AOl1. 

From International conference on magnetism; Munich, F.R. 
Germany (Sep 1979). 

The surface magnetization of ferromagnetic Ni(110) has been 
observed via the use of a spin polarized electron beam. The spin 
dependence of the scattered electron intensity was measured as a 
function of external magnetic field strength and temperature. 


16161 (CONF-791132—3) Enhanced terminal solubilities for hy- 
drogen in niobium alloyed with vanadium, titanium and molybdenum. 
Miller, J.F.; Westlake, D.G. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 44p. (P). 02. 

From 2. JIM international symposium on hydrogen in metals; 
Minakami Spa, Japan (26 Nov 1979). 

The terminal solubility for hydrogen (TSH) as a function of 
temperature (hydrogen solvus) was determined resistometrically for 
a number of niobium alloys containing vanadium, titanium, or mo- 
lybdenum. For all cases investigated, addition of the substitutional 
metal solute atoms to Nb greatly enhanced the TSH. A 
model, in which intersitital hydrogen is localized adjacent to or near 
metal solute sites, could explain the enhanced TSH'’s. Electronic 
effects, as well as the atom-size mismatch of metal solutes, must be 
taken into account to explain the relative magnitudes of the TSH 
enhancements. In addition, anomalous isotope effects were observed 
in the terminal solubility when deuterium was substituted for hydro- 
gen. 


16162 ye yr Pes 142—6) Actinide 5f systems: experimental de- 
termination of the magnetic response function. Lander, G.H. (Ar- 
gonne National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 
14p. . NTIS, PC ”A02/MF AOl. 

tom International Conference on crystal field and structural 


effects in f-electron systems; Philadelphia, PA, USA (12 Nov 1979). 

Understanding of metallic actinide systems is in confusion. 
Searches for crystal-field levels with neutron spectroscopy have, for 
the most Rett, been unsuccessful, despite the acknowledged impor- 


tance of f electrons in determining the magnetic behavior. In 
systems such as UAk, USns and UN a broad response function, S(Q 
vector,w), reminiscent of that found in intermediate valent com- 
pounds, exists. Neutron inelastic scattering experiments on soe 
crystals have shown the small influence of the crystal field. Instead 

we find an unusual response function dominated by the longitudinal 
susceptibility chi/sup zz/(Q vector,,w) such that transverse excita- 
tions - conventional spin waves - do not exist at low energies. As yet 
a detailed > eereer sh gd retation of the measurements does not 
exist. Indeed, the small, although not necessarily negli ible, role of 
the crystal field presents conceptual difficulties if we anticipate 
behavior analogous to that found in many lanthanide 4f systems. 
Some alternate approaches are discussed. 


16163 (INIS-mf—S190, pp C 2302) NMR of polycrystalline 
NaUFs. Fukushima, E.; Halstead, G.W. ry Berkeley 
(USA); Los + Scientific Lab., NM (USA)). 1 

From 20. congress ampere; Tallinn, ese. G1 Aug 1978). 


16164 (ISM—254) Enhanced light scattering from the metal/ 
solution interface: chemical origins. Furtak, T.F.; Trott, G.; Loo, 
B.H. (Ames Lab., IA (USA)). 1980. Contract W-7405-ENG-82. 14p. 
(CONF-790956—4). Dep. NTIS, PC A02/MF A0O1. 

From Conference on non-traditional approaches to the study 
-< A solid-electrolyte interface; Snowmass, CO, USA (23 Sep 
1 

Anamalous enhancement of the Raman intensity from pyr- 
idine and cyanide adsorbed onto metals has been ir vestigated with 
particular attention to the role of surface chemistry. The current- 
voltage characteristics of the + hepey system were correlated 
with the appearance and disappearance of the enhancement. Au was 
chemically modified by sub-monolayer deposits of Ag to yew 
sites through which pyridine Raman scattering is enhanced under 
excitation conditions that normally show no enhancement. Compari- 
son of cyanide effects on Ag electroreflectance with the enhanced 
cyanide Raman scattering has shown that two distinctly different 
forms of adsorbed cyanide exist, only one of which is giant Raman 
active. It is concluded that a particular chemical bond between the 
molecule and the substrate is the most important pre-requisite for 
enhanced scattering. 
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16165 (ISM—257) Metal-electrolyte boundary studies with in 
situ . Grider, D.E.; Furtak, T.E. (Ames Lab., IA 
(USA)). 1980. Contract W-7405-ENG-82. 18p. (CONF-790956—5). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on non-traditional approaches to the study 
of the solid-electrolyte interface; Snowmass, CO, USA (23 Sep 
1979). 

The boundary between copper (111) and 0.5 M H2SO, was 
investigated using interfacial photoemission spectroscopy. Exploiting 
knowledge of electron momentum restrictions a feature in the ratio 
of p-polarized to s-polarized photoelectron yield was correlated with 
the onset of transitions to Bloch-like final states within the metal at 
4.1 eV. This provided some energy specification in the electron 
energy integrated yield data. The quality of the interface was moni- 
tored using both clean and adsorbate (thiourea, Br~ ) covered Cu 
surfaces. The major effect of adsorption is attributed to a loss of 
conservation of electron momentum parallel to the surface during 
the emission process. 


16166 (ISM—269) Influence of the lattice and electronic factors 
on the hydrogenation properties of the RNi;-base Haucke compounds: 
results of low temperature heat capacity measurements. Chung, Y.; 
Takeshita, T.; McMasters, O.D.; Gschneidner, K.A. Jr. (Ames Lab., 
IA (USA)). 1980. Contract W-7405-ENG-82. 11p. (CONF-800402— 
6). Dep. NTIS, PC A02/MF AO1. 
From International symposium on the properties and applica- 
tions of metal hydrides; Colorado Springs, CO, USA (7 Apr 1980). 
Low temperature heat capacities (1 to 20°K) and the hydro- 
en absorption properties of some ternary Haucke compounds - 
LaNi/sub 5-x/Al/sub x/ (0 = x & 1.5), LaNi/sub 5-x/Pt/sub x/(0 
= x & 5) and La/sub 1-x/Th/sub x/Ni(0 = x = 1) - were 
investigated to examine any correlation between the ability of these 
compounds to absorb hydrogen and their physical properties - 
electronic structure and elastic properties. The density of states at 
Fermi level has a minimum near x = | in LaNi/sub 5-x/Al/sub x/, 
while the electronic specific heat constants of LaNi/sub 5-x/Pt/sub 
x/ decrease in a smooth fashion as the concentration of Ni decreases. 
However, La/sub 1-x/Th/sub x/Nis alloys only exhibit a slight 
change in their electronic specific heat constants. The low tempera- 
ture heat capacity was also measured on the hydrides of compounds 
above. The electronic specific heat constant, yy, and Debye tempera- 
ture, @/sub D/, of the LaNi/sub 5-x/Al/sub x/H/sub y/ phase do 
not change as drastically, relative to the corresponding LaNi/sub 5- 
x/Al/sub x/ phase, as those for the RH2 compounds relative to the 


corresponding pure metal, R. This is probably due to filling of the 
new bonding states formed in these compound hydrides with added 
electrons of hydrogen. 


16167 (LA-UR—80-458) Electronic structure, bonding and che- 
in metallic hydrides. Ward, J.W. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 19p. (CONF- 
800402—8). Dep. NTIS, PC A02/MF AO1. 
From International symposium on the properties and applica- 
tions of metal hydrides; Colorado Springs, CO, USA (7 Apr 1980). 
Problems that can arise during the cycling steps for a hydride 
storage system usually involve events at surfaces. Chemisorption and 
reaction processes can be affected by small amounts of contaminants 
that may act as catalytic poisons. The nature of the poisoning 
fore 2 can vary greatly for the different metals and alloys that form 
ydrides. A unifying concept is offered, which satisfactorily corre- 
lates many of the properties of transition-metal, rare-earth and acti- 
nide hydrides. The metallic hydrides can be differentiated on the 
basis of electronegativity, metallic radius (valence) and electronic 
structure. For those systems where there are d (transition metals) or 
f (early actinides) electrons near the Fermi level a broad range of 
chemical and catalytic behaviors are found, depending on bandwidth 
and energy. The more electropositive metals (rare-earths, actinides, 
transition metals with d < 5) tend to strongly chemisorb electrophi- 
lic molecules; this is a consequence of the manner in which new 
bonding states are introduced. More electronegative metals (d >> 
5) dissolve hydrogen and form hydrides by an electronically some- 
what different process, and as a class tend to adsorb electrophobic 
molecules. The net charge-transfer in either situation is subtle; how- 
ever, the small differences are responsible for many of the observed 
structural, chemical, and catalytic properties in these hydride sys- 
tems. 


16168 Superconductivity with europium. Matthias, B.T.; Fisk, Z. 
(California Univ., San Diego, La Jolla (USA). Inst. of Pure and 
ae Physical Sciences); Smith, J.L. (Los Alamos Scientific Lab., 
NM (USA)). Phys. Lett., A; 72: No. 3, 257-258(9 Jul 1979). 

Eulr, becomes superconducting at 0.2 K. Arc melting this 
compound raises T/sub c/ to 2.6 K, in an apparently different and 
unidentified structure. These are the first superconductors of Eu. 


16169 Boundary resistance of the superconducting-normal inter- 
face. Hsiang, T.Y.; Clarke, J. (Ames Laboratory—United States 
Department of Energy and Department of Physics, Iowa State 
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University, Ames, Iowa 50011). Phys. Rev., B: Condens. Matter; 21: 
No. 3, 945-955(1 Feb 1980). 

The resistances of superconductor—normal-metal—supercon- 
ductor sandwiches have been measured in which the mean free path 
of the superconductor was greater than or comparable with the 
coherence length. Below about 0.5 T/sub c/, the resistance was 
nearly independent of temperature and, to within the experimental 
error, equal to the estimated resistance of the normal layer, indicat- 
ing that there was relatively little interface contamination. At tem- 
peratures above about 0.9 T/sub c/ the resistance rose rapidly as the 
temperature was increased towards T/sub c/. A theory for this rise, 
based on the normal metal—insulator—superconductor tunneling 
theory of Tinkham and Clarke, is used to calculate the quasiparticle 
charge imbalance, Q*, injected into the superconductor from the 
normal layer. The resultant additional boundary voltage per unit 
current is expressed as a boundary resistance R/sub b/=Z 
(T)\(Dtau/sub Q/*)/sup 1/2/rho/sub S//A, where Z (T) is a univer- 
sal function of temperature, and D, tau/sub Q/*, rho/sub S/, and A 
are the electron diffusion coefficient, the charge relaxation time, the 
normal-state resistivity, and the cross-section area of the supercon- 
ductor. Above 0.9 T/sub c/, the data are an excellent fit to the 
theory if one takes tau/sub Q/*=4k/sub B/Ttau/sub E/=0(T/sub 
c/)/7A /sub infinity/ (T), where tau/sub E/=0(T/sub c/) is the 
inelastic-scattering time at the Fermi surface at T/sub c/, and A /sub 
infinity/ (T) is the energy gap far from the interface. 


16170 Thermodynamic and resistive transitions of thin supercon- 
ducting films. Rao, N.A.H.K.; Dahlberg, E.D.; Goldman, A.M.; 
Toth, L.E.; Umbach, C. (School of Physics and Astronomy, Univer- 
sity of Minnesota, Minneapolis, Minnesota 55455). EY-76-S-02-1569- 
A002. Phys. Rev. Lett.; 44: No. 2, 98-102(14 Jan 1980). 

In amorphous, nongranular, thin films of NbsGe, the tempera- 
ture dependence of the resistance and the current-voltage relation 
have been investigated at temperatures below the experimentally 
determined thermodynamic transition. This temperature-dependent 
resistance is compared to several theories which predict flux-flow 
resistance below the BCS transition temperature due to thermally 
excited vortex pairs. 


16171 Electronic structure of rare earth metals. Chapter 3. Liu, 
S.H. (California Univ., Berkeley (USA). Dept. of Physics). pp 233- 
335 of Handbook on the physics and chemistry of rare earths. 
Volume 1. Gschneidner, K.A. Jr. (Ames Lab., IA (USA)); Eyring, 
L. (Arizona State Univ., Tempe (USA). Dept. of Chemistry) (eds.). 
Amsterdam, Netherlands; North-Holland (1978). 

The electronic structure of the rare earths is studied in some 
detail. Results from band theory and optical studies are presented 
and the magnetic properties are also considered in detail. 


16172 Magnetic structures and inelastic neutron scattering: 
metals alloys and compounds. Chapter 7. Sinha, S.K. (Argonne Na- 
tional Lab., IL (USA)). pp 489-589 of Handbook on the physics and 
chemistry of rare earths. Volume 1. Metals. Gschneidner, K.A. Jr. 
(Ames Lab., IA (USA)); Eyring, L. (Arizona State Univ., Tempe 
(USA). Dept. of Chemistry) (eds.). Amsterdam, Netherlands; North- 
Holland (1978). 

The magnetism of the rare earths, as investigated using neu- 
tron diffraction, is reviewed. Relevant theory, experimental tech- 
niques and experimental results are discussed. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 14681, 14749, 15253, 15459, 
15461, 15591, 15716, 15718, 15720, 15721, 15723, 15743, 15754, 
16149, 16270 


16173 (FE—3050-T3) Study to optimize Cr-Mo steels to resist 
hydrogen and temper embrittlement. First annual report, end of fourth 
quarter. Research 79-9D9-HYTEM-R3. Shaw, B.J.; Johnson, 
E.W. (Westinghouse Electric Corp., Pittsburgh, PA (USA). Re- 
search and Development Center). 17 Dec 1979. Contract EY-78-C- 
01-3050. 40p. Dep. NTIS, PC A03/MF AOI. 

The first annual report on the DOE contract on temper 
embrittlement and hydrogen embrittlement characteristics of 2-1/4 
Cr-1 Mo steels gives a review of the status of the program and an 
outline of the most significant tests performed in HS to date. A 
description of the new testing procedure developed on this program 
to evaluate the hydrogen embrittlement susceptibility is presented 
along with the estimates of the crack arrest stress intensities meas- 
ured on re-tempered commercial steels. 


16174 (IS-T—893) High temperature corrosion studies. A. Iron: 
based superalloy in SO./O, atmospheres. B. Gas: solid reaction with 
formation of volatile species. Liu, T.K. (Ames Lab., [A (USA)). Mar 
1980. Contract W-7405-ENG-82. 197p. Dep. NTIS, PC A09/MF 
AOl. 

Thesis. 
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The thermo; panier DEGNS wen med to auth Ng ie: 
pemates on Seted nies $O:/O, atmosphere ap 
8SR alloys ‘with di different heat treatment histories, PRemco T310 and T310 and 
pure chromium between 750 and 1100°C. The weight gain follows 
the parabolic rate law. The volatilization of the protective CrOs 
layer via formation of CrO; was taken into account above 900°C for 
long time runs. The parabolic rate and the volatilization rate, derived 
from fitting the experimental data to the modified Tedmon’s non- 
linear model, were correlated using the Arrhenius equation. Armco 
18SR-C has the best corrosion resistance of the Armco 18SR alloys. 
Armco T310 is not protective at high temperatures. The available 
rate data on the oxidation of chromium oxide, chlorination of 
chromium, oxidation-chlorination of chromium oxide, chlorination 
of nickel and chlorination of iron were found to be predictable. The 
calculation of high temperature volatilization rate was performed 
using the available fluid correlation equations and the Lennard-Jones 
ange og derived from the molecule with similar structure = 
the low temperature viscosity measurement. The lower 

dicted volatilization rate is due to the use of the Chapman-E 
equation with the Lennard-Jones parameters mostly derived from 
the low temperature viscosity measurement. This was substantiated 
by comparing the reliable high temperature diffusicn rate in the 
literature with the above mentioned calculational method. The ex- 
perimental volatilization rates of this study are compared with the 
other related studies and the mass transfer predictions. 


16175 (ISM—243) Relationship of the geometry of the observed 
steady state chemical conversion rate to the basic surface reaction 
process in . Retzloff, D.G.; DeFacio, B.; Bauman, 
J.E.; Ragatz, P.H. (Missouri Univ., Columbia (USA)). 1979. Con- 
tract W-7405-ENG-82. 12p. (CONF-7908108—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on surface physics; LaJolla, CA, USA (6 
Aug 1979). 

The steady state surface reaction rate for electrochemical 
reactions is ape pny measured by the polarization curve. In the 
anodic region of this curve the dynamics of the reaction process are 
generally described by a semiflow map. The fixed points of this map 
describe the steady state dynamics of the surface reactions. These 
generic singularities are classified according to their bifurcation 
structure. For the corrosion of aluminium this steady state bifurca- 
tion structure is found experimentally to be given by a butterfly 
catastrophy surface. Each structure has a characteristic signature 
which can be experimentally observed. This is most readily seen in 
the polarizations curves obtained in the study of surface reactions in 
electrochemistry and corrosion. Each characteristic signature is de- 
scribed by two variables: the codimension (cod) and k-determinacy 
(co). These variables are obtained directly from the polarization 
curve and are determined by its geometric structure. The codimen- 
sion and k-determinacy can be calculated from any detailed physical 
model of the surface reactions that occur. Thus the experimental 
results constrain the possible physical models that can be considered 
to describe the reaction process because the codimension and k- 
determinacy values must agree for both the experiment results and 
the physical model. Because cod and o are measures of the geomet- 
ric shape of polarization curve what is being required is that any 
physical model be capable of representing the geometry of the 
experimental results.In the study of electrochemical corrosion reac- 
tions this analysis completely explains why the usual Tafel Law and 
its associated model of the surface reactions involved is entirely 
inadequate to describe the physics of the anodic region of the 
polarization curve. Results of this analysis as applied to electro- 
chemical reaction studies of aluminum are described. 


16176 (ORNL/TM—7114) Oxidation of selected alloys during 
25,000 h in superheated steam at 482 and 538°C. Griess, J.C.; Max- 
well, W.A. (Oak Ridge National Lab., TN (USA)). Mar 1980. 
Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF AOI. 

The corrosion of several ferritic and austenitic materials in 
flowing superheated steam at 482 and 538°C (900 and 1000°F) were 
studied. Results obtained during the first 12,000 h of the test were 
presented previously. Results obtained during the first 25,000 h are 
summarized. The test specimens are mounted in a nonrecirculating 
loop that receives steam from the superheater circuit of a fossil-fired 
power plant. At both temperatures all materials exhibited parabolic 
oxidation kinetics during the first year and subsequently have oxi- 
dized at low constant rates. The ferritic steels containing 2 1/4 and 
9% Cr have oxidized at about the same rates, averaging 4.2 and 8.6 
pm/year (0.17 and 0.34 mils/year) at 482 and 538°C, respectively, 
after the first year. Sandvik HT-9 (11.4% Cr) has corroded at 
slightly lower rates. Annealed and Cold-worked surfaces of these 
alloys have exhibited identical behavior. At 482°C all materials have 
retained their corrosion products completely, but at 538°C some 
began experiencing exfoliation after 12,000 h. Data suggest that a 
high silicon content in the alloy minimizes exfoliation. Cold-worked 
surfaces of alloy 800 are co at lower rates than annealed and 
pickled ones, but in both cases rates are very low. Alloy 800 
specimens that had been intergranularly corroded before exposure to 
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steam are oxidizing at Pyne er rates, but intergranular penetra- 
tion has not stainless steel is co’ nonuni- 
ape but the attack Ripe are low at both temperatures. Alloy 617 

is corroding at bg at lowest rate of any material in the loop; even after 
25,000 h surface films are thin enough to show interference colors. 


16177 Se apee 1535) Electrochemical! properties of cer- 
ae Sens oe quaternary alloys based on aluminum. Jovanovic, 
B.; Zecevic, S.; Drazic, D.M.; Despic, A.R. Nov 1979. Translation 
of Report at ‘the ». Dep Co of Serbian chemists, Belgrade, 
January 18, 1977. 12 p. Dep S, PC A02/MF AOl. 

The effect o adding small amounts of various elements to 
aluminum on its electrochemical behavior was studied. It was dem- 
onstrated that 0.1% In, Ga, and TI! significantly changes three 
properties of aluminum and this otherwise electrochemically inactive 
metal is thus converted into a metal that can be used as a highly 
active anode in galvanic elements or in anticorrosion protection. 
These three pro — are: the stationary potential (which for pure 
aluminum in a chicride solution amounts to only -0.56 V vs a normal 
hydrogen electrode, while with alloying it becomes more negative 
by several hundred millivolts); corrosion in an open circuit (which 
must be limited so that considerable self-discharge, i.e., unproductive 
consumption of the metal, does not occur); and corrosion of the 
metal during anode dissolution, which manifests itself by evolution 
of gaseous hydrogen and can be increased or decreased by increasing 
the anode current density and which is referred to in the electro- 
chemical literature as a negative or positive differential effect. It was 
demonstrated that the introduction of additives reduces the negative 
differential effect (e.g., from 14% for pure aluminum to 0.5% for the 
alloy Al-In) and increases anodic utilization of aluminum corre- 
pry / (from 86% to 99.5%). Two ternary combinations (Al-In- 

) and Al-In-Ga) and a quaternary alloy with all three alloying 
elements (Al-In-Ga-T]1) were studied. 


16178 ch mn 248(Vol.2)(Pt.1), pp 159-176) High tem- 
perature oxidation of metals and alloys. Birchenall, C.E. (Univ. of 
Delaware, Newark). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 


16179 (SERI/TP—31-248(Vol.2)(Pt.1), pp 345-390) Effects of 
liquid metals on structural alloys. Stoloff, N.S. (Rensselaer Polytech- 
nic Inst., Troy, NY). Oct 1979. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

Three means by which structural metals in contact with liquid 
metals can experience deterioration or fracture are reviewed. There 
area (a) adsorption-induced embrittlement, which is most often en- 
countered at relatively low exposure temperatures, (b) cavitation, 
and (c) corrosion, which occurs at elevated temperatures. Cavitation 
and corrosion generally involve significant mass transfer, in contrast 
to adsorption-induced embrittlement, which is a very localized 
event. 


16180 Threshold conditions for iodine-induced stress corrosion 
cracking of unirradiated Zircaloy-4 tubing under internal pressuriza- 
tion. Jones, R.L. (Electric Power Research Inst., Palo Alto, CA 
(USA)); Yaggee, F.L. (Argonne National Lab., IL (USA)); Stoehr, 
R.A. (Pittsburgh Univ., PA (USA)); Cubicciotti, D. (SRI Interna- 
tional, Menlo Park, CA (USA)). J. Nucl. Mater.; 82: No. 1, 26-38(Jun 
1979). 

The results are presented of stress corrosion cracking (SCC) 
tests in which nuclear power reactor grade Zircaloy-4 tubing speci- 
mens were internally pressurized with a mixture of helium and 
iodine at (633 +- 5) K. Both as-recieved and artificially preflawed 
specimens were tested at an initial iodine availability of approximate- 
ly 60 g/m? Zircaloy surface. It is shown that the failure times in 
these tests correlate more reliably with hoop stress than with nomi- 
nal stress intensity or failure strain, and that a threshold hoop stress 
of approximately 295 MPa exists for SCC failure within tests times 
up to 605 ks. The origin of this threshold stress is discussed and it is 
concluded that the observed behaviour is consistent with either a 
critical stress or a critical strain rate being required for the formation 
of iodine-induced stress corrosion cracks in unirradiated Zircaloy 
tubing. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 16142, 16483 


16181 eee eae Alloy development for ir- 
radiation in fusion reactors. Annual report, 
1978-September 1979. (Massachusetts Inst. of Tech., Cam 
(USA). Nuclear Reactor Lab.). Dec 1979. Contract ER-78- 
5098. 113p. Dep. NTIS, PC A06/MF AO1. 

This report is the first annual report of research activities 
directed toward the development of improved performance alloys 
for such severe environments as the fusivn reactor fist wall. Major 
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project efforts are directed toward definition of alloy performance 
requirements, alloy design, alloy production and alloy formance 
evaluation. Rapid solidification from the melt is being used to 
manipulate alloy microstructure and to produce the desired design 
properties. Integrated testing and modeling procedures have been 
developed to minimize testing requirements. Progress during the first 
project year and future plans are summarized in this annual report. 


16182 (NUREG/CR—1158) Tensile properties of irradiated and 
unirradiated welds of A533 steel plate and A508 forgings. Williams, 
J.A. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Jan 1980. Contract EY-76-C-14-2170. 40p. (HEDL-TME— 
79-51). Dep. NTIS, PC A03/MF AO1. 

The tensile properties of welds of base metals ASTM A533, 
Grade B, Class 1 steel plate and ASTM A508, Class 1 forgings were 
evaluated in irradiated (3 to 21 x 10'* n/cm?) and unirradiated 
conditions. Yield strength and ultimate strength both increased with 
increasing fluence, while small ductility losses were generally inde- 

dent of fluence. Yield strength was found to be more sensitive to 
irradiation than ultimate strength for all welds. The strength and 
ductility responses to irradiation varied between the weld materials. 
These variations were attributed to differences in chemical constitu- 
ents of the welds. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 14669 


16183 (CONF-7706168—) Refractory oxices for high tempera- 
ture energy sources. (Centre National de la Recherche Scientifique, 
20 - Odeillo (France). Lab. des Ultra-Refractaires). 1977. aan (In 
* and French). Dep. NTIS (US Sales Only), PC A23/MF 
AOl. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Separate abstracts have been prepared for items within the 
scope of the energy data base. (FS) 


16184 (FE—2556-26) Development of a ceramic tube heat ex- 
changer with relaxing joint. Quarterly technical progress report, April 
1-June 30, 1979. Ward, M.E.; Gulden, M.E.; Solomon, N.G.; Met- 
calfe, A.G. (Solar Turbines International, San Diego, CA (USA)). 15 
= 1979. Contract EF-77-C-01-2556. 33p. Dep. NTIS, PC A03/MF 
AOl. 

Ceramic tubes from the environmental tests have been exam- 
ined and analyzed. Both NC-430 and Super KT SiC exhibited no 
significant change in structure, and minor dimensional change after 
the 1000 hour exposure. A reduction in tube thickness at the leading 
edge occurred with the alpha-sintered SiC tubes. The probable cause 
of material loss of the tubes is accelerated oxidation due to impinge- 
ment of contaminants which acted to fracture, dissolve and wash 
away the normally pure silica protective layer that forms on the 
carbide. No structural or dimensional changes were observed for any 
of the tube materials after the 100 hour test with V2O; contaminant. 
Test module construction continued with the grinding of the eight 
foot tubes and brazing of the tube segments to form 15 foot long 
tubes. Forty-six eight-foot long tubes have been received. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 14917, 14918, 14919, 15767, 
15976, 16123, 16210 


16185 (LBL—10372) Sintering behavior of mullite-containing 
materials. Sacks, M.D. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Dec 1979. Contract W-7405-ENG-48. 223p. Dep. 
NTIS, PC A10/MF AOI. 

Thesis. 

A2Os; and SiO; were processed by powder and gel processes 
to form mullite-containing materials for sintering studies. The effects 
of phase composition, particle packing arrangement in the green 
compact, powder surface area, and sintering atmosphere on micros- 
tructural evolution and sintering kinetics (densification was observed 
when large amounts of liquid phase were present during sintering. In 
powder materials with composition near or within the mullite solid 
solution range, a proportionality was observed between the theoreti- 
cal density and the logarithm of time for the various sinterin 
temperatures. In gel materials, enhanced densification rates wit 
increasing grinding times is observed. In sintering atmospheres, the 
total pressure and the partial pressure of oxygen were the important 
variables. (FS) 


16186 Preparation and properties of yttrium-silicon-aluminum 
oxynitride . Loehman, R.E. (Sandia Labs., Albuquerque, 
NM). Contract AT(29-1)789. J. Am. Ceram. Soc.; 62: No. 9-10, 491- 
494(Sep 1979). 
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From 80. annual meeting, The American Ceramic Society; 
Detroit, MI (8 Sep 1978). 

Glasses containing up to 7 at. % nitrogen were prepared in 
the system Y-Si-Al-O-N. The glass transition temperature, hardness, 
and relative fracture toughness increase and the thermal expansion 
coefficient decreases with increasing nitrogen content. Weight losses 
after 350 h in 95°C distilled water are not simply related to nitrogen 
content, but for some compositions they are half that rted for 
fused silica. The electrical conductivity at 548°C and 10 is 7.8 x 


10 *°(Q.cm)~! for one composition. Fourier transform ir spectrosco- 
pic analysis indicates the presence of Si-N bonds in the glasses. The 
data suggest that nitrogen substitutes for oxygen in the glass network 
to produce a more highly cross-linked structure. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 14916, 16191, 16208, 16209 


16187 (CONF-7706168—, pp 19p, Paper B4) Thermodynamic 
properties of the urania phase. Rand, M.H. (Atomic Energy Research 
Establishment, Harwell, England); Ackermann, R.J.; Groenvold, F.; 
Oetting, F.L.; Pattoret, A. 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

The present status of the reassessment of the thermodynamic 
data for the urania phase, part of a project ——— by the IAEA, 
Vienna, is reviewed. Urania can exist over the composition range 
UO; 67 to UO: 27. The phase boundaries are well-known except for 
the hyperstoichiometric region above 2000°K. The integral thermo- 
dynamic data for UO: oo are extensive and consistent. A large defect 
contribution to the heat capacity is observed above 1800°K. The 
oxygen potentials in UO/sub 2+x/ are well-defined over the whole 
range of hyperstoichiometry, but the data for UO/sub 2-x/ are less 
extensive and less consistent. The unusually high Cp values for UO2 
introduce an gp curvature in the log p vs 1/T curve for 
vaporization of UO2, and recent measurements of the congruently 
vaporizing composition now show reasonable agreement with calcu- 
lated values. 


16188 (CONF-7706168—, pp 4p, Paper B11) Some recent re- 
sults in the high temperature thermodynamics of the Ti-O system from 
TiO, to TisO;. Baumard, J.F. (Centre de Recherches sur la Physique 
des Hautes Temperatures, Orleans, France); Zador, S.; Anthony, 
A.M.; Alcock, C.B. 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Electron diffraction and high resolution electron microscopy 
were the key investigations to clarify the nature of defects by which 
a large departure from stoichiometry is accommodated in rutile. 
They revealed that at room temperature the crystallographic shear 
(C.S.) mechanism accounts for a large composition range, from TiO; 
asoto TiO; 999 or so. In fact it is now admitted that three ranges 
occur, according to the ordering and the orientation of the C.S 
planes within the rutile matrix. 


16189 (CONF-7706168—, pp 3p, Paper C1) Electrical and mass 
transport properties of refractory oxides. Steele, B.C.H. (Imperial 
Coll. of Science and Tech., London, England). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

A summary of electrical conduct behavior of oxides is pre- 
sented. The oxides will be used in open-cycle magnetohydrodynamic 
generators, high-temperature fuel cells and electrolyses, sodium heat 
engine, and high temperature, high-energy secondary batteries. (FS) 


16190 (ORNL/TM—6840) Effects of alternate fuels refractory 
test facility (RTF) Test 2: evaluation of magnesia-based bricks and 
mortar and alumina-based bricks, castables, and fibrous insulations 
exposed to residual oil combustion products. Federer, J.I.; Tennery, 
V.J. (Oak Ridge National Lab., TN (USA)). Mar 1980. Contract W- 
7405-ENG-26. 125p. Dep. NTIS, PC A07/MF AO1. 

The effects on various refractories of the combustion prod- 
ucts of No. 6 residual oil containing a high concentration of vanadi- 
um was determined. Other major oil impurities were Na, Ni, P, Si, 
and S. The specimens included magnesia-based bricks and mortar, 
alumina-based bricks and castables, and alumina-based fibrous insula- 
tions. The test was conducted in the Refractory Test Facility at 
1375°C for 510 h with 5.7 to 7.5% excess oxygen. After the test the 
specimens were analyzed to determine the extent of reaction with 
fuel impurities. None of the refractories were seriously degraded by 
reaction with fuel impurities. The least volatile fuel impurities (as 
oxides) were found most frequently in the specimens. Thus, nickel- 
and vanadium-bearing compounds were found in most specimens. 
Most of the dense refractories cracked during the test, but the 
magnesia-bricks and mortar cracked most extensively. The magne- 
sia-based brecks and mortar darkened, but there was no evidence of 
degration, even on the hot face. 
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16191 High-temperature stress-strain behavior of MgO in com- 
pression. Dokko, P.C.; Pask, J.A. (Univ. of California, Berkeley). 
Contract W-7405-ENG-48. J. Am. Ceram. Soc.; 62: No. 9-10, 433- 
439(Sep 1979). 

From 30. Pacific Coast Regional Meeting, The American 
Ceramic Meena! Los Angeles, CA (1 Nov 1977). 

Saas eps stress-strain curves for several types of poly- 
crystalline MgO specimens were correlated with those for single 
crystals and analyzed as a function of grain size and grain-boundary 
character at 1200. and 1400°C for several strain rates. The results for 
fully dense specimens were explained in terms of grain-boundary 
sliding and intergrainular separation in addition to slip. The modifi- 
cation of grain-boundary nature concurrent with heat treatment for 
grain growth, caused by residual Li/F, was associated with en- 
hanced grain-boundary sliding and intergranular separation. For 
grain sizes < 30 ym, it was concluded that the von Mises criteria for 
ductility could be relaxed by the occurrence of dislocation climb 
and, to a limited extent, by intergranular separation. Yield drop 
corresponding to dislocation multiplication occurred when in- 
boundary sliding was initially promoted. Specimens with a liquid 
phase of adequate viscosity also indicated plasticity accompanied by 
high strength. Specimens with clean grain boundaries exhibited 
ductility and normal strain hardening with no intergraular separa- 
tion. 


16192 Self-diffusion of Gd in polycrystalline Gd2O;. Wirkus, 
C.D.; Berard, M.F.; Shiers, L.E. (Iowa State Univ., Ames). J. Am. 
Ceram. Soc.; 62: No. 9-10, 539-540(Sep 1979). 

Specimens of highly sinterable Gd2Os powders were com- 
pacted and sintered. Two groups of specimens with grain sizes 
averaging 138 and 342 4m were produced. Contributions of lattice 
(or volume) and grain-boundary diffusion were determined. Oxygen 
diffusion in Gd2O3; was determined and compared with oxygen 
diffusion in Er2Os3. (FS) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 15727, 16155, 16186, 16190, 16208 


16193 (CONF-7706168—, pp 8p, Paper B15) Development of an 
activity measurement technique by mass spectrometry in liquid oxide 
mixtures: application to the CaO-MgO-Al.O; mixture at 1960°K. 
Allibert, M.; Chatillon, C.; Lourtau, R. (Domaine Univ., Saint- 
Martin d’Heres, France). 1977. (In French). 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

A technic of activity measurement in molten oxide melts has 
been perfected by coupling a mass spectrometer with a block of six 
effusion cells. The specific difficulties in molten oxide studies lie in 
impurity content and tendency to creep out of the effusion cells. 
Quick measurements and all analytical possibilities of mass spectrom- 
etry have allowed activity measurements of CaO and MgO, at 
1960°K in the CaO0-MgO-Al.Os ternary systems. 


16194 (CONF-7706168—, pp 7p, Paper C10) High temperature 
creep of magnesia with minor additives. Yasuda, E. (Tokyo Inst. of 
Tech., Japan); Kimura, S.; Watanabe, Y.; Ohta, C. 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

High temperature creep of MgO with minor additives, which 
were 0.6-0.9 w/o CaO, CaO/SiO2z = 0-3, 0.01-0.06 w/o B2Os and 0.1 
w/o Cr2Os, has been studied at about 1630°C and up to 5 MN/m?. 
The creep rate of MgO was accelerated with the formation of 
molten phases such as borate melt, silicate melt etc., at the grain 
boundaries. However, if a solid as 2CaO.SiO2. was present at the 
grain boundaries, the creep rate was decreased. Because the diffusion 
is decreased by this second solid phase, MgO materials which 
contained 2CaO.SiO2 and Cr2O3; and with low contents of B2Os 
showed the lowest creep rates. 


16195 (CONF-7706168—, pp 4p, Paper C12) Alumina with high 
fracture toughness. Claussen, N.; Steeb, J.; Petzow, G. (Max-Planck- 
Institut fuer Metallforschung, Stuttgart, Germany). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

The system Al,Os with uastabilized ZrO. particles was used 
to study the enhancement of fracture toughness. In a ceramic matrix 
with random grain orientation, these stresses cause the formation of 
randomly oriented microcracks. A superimposed, unidirectional 
stress on the composite will cause preferred nucleation of micro- 
= perpendicular to a tensile and parallel to a compressive stress. 

S) 


16196 (UCRL—83919) Recent damage results on silica/titania 
reflectors at 1 micron. Lowdermilk, W.H.; Milam, D.; Rainer, F.; 
Carniglia, C.K.; Apfel, J.H.; Allen, T.H.; Tuttle, T.A. (Optical 
Coating Lab., Inc., Santa Rosa, CA (USA); California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Feb 1980. Contract W- 
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Sse 9p. (CONF-7910130—1). Dep. NTIS, PC A02/MF 
: rom Boulder damage conference; Boulder, CO, USA (Oct 


1979). 

The results of several laser damage experiments involving 15 
layer silica/titania high reflectors (HR) are reported. Damage testing 
was done using 1 ns laser pulses at 1.06um. The addition of a 
halfwave silica overcoat leads to a 50% improvement in HR damage 
threshold. An experiment to modify the electric field intensity distri- 
bution within the coating indicates that the determining factor is 
neither the peak field within the titania layers, nor the average field 
in the titania layers, but that the field at the titania/silica interface is 
important. An attempt to correlate damage threshold with abso’ 
je met with ial success. For absorptance values above 100 
ppM, there is a strong correlation between damage threshold and 

rption. However, the absorptance below 100 ppM, it a 
that damage Id is not related to bulk absorption in the 
coatings. Optical microscopy supports this conclusion. 


16197 Sodium penetration in rapid ion conductors. Virkar, A.V.; 
Viswanathan, L. (Univ. of Utah, Salt Lake City). J. Am. Ceram. Soc.; 
62: No. 9-10, 528-529(Sep 1979). 

The degradation of sodium ion conductors is more severe 
below the melting point of sodium and the use of 8”-alumina, where 
sodium ion neutralization reaction is accomplished, should be avoid- 
ed below the melting point. A specimen of NasZr2Sic PO:2 was 
tested. Rapid sodium penetration occurred below the melting point 
of sodium but not above. Results indicate that rapid ion conductors 
should not be used as solid electrolyte membranes in sodium-sulfur 
batteries. (FS) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14637, 15807, 15951, 15952, 
15976, 15979, 14162, 16186, 16187, 16188, 16189, 16362 


16198 (CONF-7706168—, pp 12p, Paper B2) Extension of vapor 
pressure measurements of nuclear oxide fuels UO. and (U,Pu)O, for 
fast reactor safety analysis by laser techniques up to 5000°K. Ohse, 
R.W.; Babelot, J.F.; Brumme, G.D.; Kinsman, P.R. (European Inst. 
for Transuranium Elements, Karlsruhe, Germany). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

The present knowledge on vapor pressure data up to 5000°K 
of the nuclear oxide fuels UQ2 and (U,Pu)O2 for reactor safety 
analysis has been carefully investigated. A computer analysis of the 
extreme extrapolations of low temperature thermodynamic data on 
behalf of the present uncertainty limits resulted in a pressure uncer- 
tainty of more than an order of magnitude. Critical point data 
predictions by theoretical models (Principle of Corresponding 
States, Law of Rectilinear Diameter, and Significant Structure 
Theory) have led to a range of predicted critical temperatures for 
UO, from 6000°K to almost 10,000°K, clearly demonstrating the 
necessity of experimental investigations. The layout of a new laser 
surface heating technique is described, the requirements for steady 
state attainment and elimination of radial liquid displacement are 
given. The vapor pressure over liquid UO. was determined to be log 
p(atm) = 7.7 +- 0. 13 - (27,900 +- 520)/T, with a heat of evapora- 
tion of 127.6 +-2.4 kcal/mol. The spectral emissivity at 0.65 jm at 
the melting point of 3133°K was measured to be 0.84 +-0.1. The 
thermodynamic interpretation by the forced congruent evaporation 
mode and composition normalization is given. At 5000°K the ex- 
pected negative pressure deviation from linearity is too small to 
allow a reliable pressure extrapolation. The pressure over the ternary 
(Uo soPuc 20 )O: 96 oxide was found to be log p(atm) = (7.966 +- 
0.15) - (28, 137 +- 602)/T, yielding a heat of evaporation of 128.7 +- 
2.75 kcal/mol. Consistency with vapor pressure and thermodynamic 
data extrapolation and the heat of fusion has been obtained. 


16199 (CONF-7706168—, pp 9p, Paper B7) Some aspects of the 
high temperature vaporization behavior and valence effects in actinide- 
oxide rare-earth-oxide systems. Tetenbaum, M. (Argonne National 
Lab., IL). 1977. 


From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

The vaporization behavior of the neodymium sesquioxide 
phase has been studied as a function of oxygen partial pressure in the 
temperature range from 2155 to 2485°K. Oxygen potentials for the 

-Nd-O system, where Nd/(U + Nd) = 0.1 and 0.2 are higher than 
those obtained with unalloyed urania. A significant increase in 
— toy occurs when cerium is incorporated into the lattice 

Pu-O system for actinide ratio of Pu/(U + Pu) = 0.2 and 
cerium-to-metal ratio Ce/(U + Pu +Ce) = 0.05. Measurements of 
oxygen potential at 2050°K above hypostoichiometric U-Pu-O com- 
positions having plutonium-to-metal ratios ranging from 0.15 to 0.30 
indicate that for a given plutonium valence, the oxygen potential is 
ndent on the plutonium-to-metal ratio. Total pressures of acti- 
aide: le-bearing species estimated from our experimental oxygen poten- 
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tials and the free energies of formation of the gaseous and condensed 
phases are in good agreement with those obtained from analysis of 
sublimates collected during transpiration experiments. 


16200 (CONF-7706168—, pp 5p, Paper B8) Direct measuremet 
of A(O.) partial molar mixing enthalpy of oxygen in the solid solutions 
B-ZrO, and a-ZrO.. Bourdeau, G.; Gerdanian, P. (Univ., Paris, 
France). 1977. (In French). 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

The determination of AH(O2) was made at 1050°C by high 
temperature microcalorimetry because it is the only experimental 
technique actually permitting a direct measurement. The principle of 
the method and the difficulties found are briefly described. Both 
chemical and self-calibration of the microcalorimeter were used. The 
results obtained with the chemical calibration are AH(O2) (8) = - 
285.0 kcal/mol and AH(O2) (a + 8) = -307.4 kcal/mol. Ip the self- 
calibration tests the results are AH(O2) (8) = -287.0 kcal/mol, 
AH(O:) (a + 8) = -309.6 kcal/mol, and AH(O2) (a) = -287.7 kcal/ 
mol. (JSR) 


16201 (CONF-7706168—, pp 7p, Paper B9) Investigation of 
fusion and phase transition enthalpies of Y2O; and Sc2Qs3. Shpil’rain, 
E.E. (Inst. for High Temperatures, Moscow, USSR); Kagan, D.N.; 
Barkhatov, L.S.; Koroleva, V.V.; Coutures, J.P.; Foex, M. 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

A procedure for studying the enthalpy of refractory oxides at 
high temperatures is described. Results are presented for enthalpy 
and heat of melting of yttria and scandia in solid and liquid phases. 


16202 (CONF-7706168—, pp 7p, Paper B10) High temperature 
thermodynamics and vaporization of the titanium oxides. XIII. Pres- 
sures over TiO. Gilles, P.W.; Sheldon, R.I. (Univ. of Kansas, Law- 
rence). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Knudsen vapor pressure and mass spectrometric measure- 
ments with stoichiometric TiO confirm the integral thermodynamic 
properties for TiO suggested in the JANAF Supplement for 1975; 
but show that the oxygen pressure is lower than previously reported 
by a factor of about 43. 


16203 (CONF-7706168—, pp 3p, Paper B12) Use of CaF. as 
solid electrolyte in galvanic cells for thermodynamic study of refrac- 
— double oxides. Levitski, V.A. (Moscow State Univ., USSR). 
1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

The search for new methods of determination of the thermo- 
dynamic parameters of the reaction Me/sup I/O + Me/sup II/O: —~ 
Me/sup I/Me/sup II/O is stimulated by the lack of high temperature 
data for most of the refractory binary oxide compounds in which 
Me/sup I/ = Ca, Ba, Sr and Me/sup II/ = Zr, Hf, Ti, etc. From 
emf values, Gibbs energies, and enthalpies of formation some zircon- 
ates and aluminates have been calculated. Results indicate that the 
addition of ZrO, to the solid solution produces a decrease in the 
activity of CaO. Thermodynamic parameters were calculated for 
CaZrOs. (FS) 


16204 (CONF-7706168—, pp 20p, Paper B14) Vaporization 
processes from magnesia materials. Sata, T.; Sasamoto, T.; Lee, H.L.; 
Maeda, E. (Tokyo Inst. of Tech., Meguro, Japan). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Vaporization rates for MgO and compounds of it were meas- 
ured in equilibrium, in vacuum, and in atmospheres of various Po2. 
MgCr2O, congruently vaporized, its vaporization enthalpy and en- 
tropy were obtained. MgO-AlOs, MgAlhO.-MgCr20O,, MgFe20,, 
Mg2SiO,, and MgSiOs incongruently vaporized and the surfaces of 
the specimen changed in compositions and phases, and both the 
stages of constant rates and diffusion-controlled rates appeared with 
operation time. Vaporization rates for MgO, MgCr2O,, and 
MgFe20, were affected by Po2. Vaporization rates and vapor pres- 
sures were obtained for CrxO; and MgCroO, at 10°° atm of Po». 


16205 (CONF-7706168—, pp 9p, Paper C3) Electrical conduc- 
tivity of yttrium and scandium oxides. Shpil'rain, E.E.; Kagan, D.N.; 
Barkhatov, L.S.; Zhmakin, L.I. (Inst. for High Temperatures, 
Moscow, USSR). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

A procedure for studying the electric conductivity of refrac- 
tory oxides at high temperatures is described Results are presented 
for the electric conductivity of yttrium and scandium sesquioxides in 
solid and liquid phases. 


16206 (CONF-7706168—, pp 16p, Paper C4) Type ALO; 8 ion 
superconductors. Collongues, R.; Boilot, J.P.; Colomban, P.; Kahn, 
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A.; Thery, J. (Laboratoire de Chimie Appliquee de I’Etat Solide, 
Paris, France). 1977. (In French). 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Structural investigation of superionic conductors of 8 alumi- 
na type shows that the non stoichiometry of these compounds is to 
be related not only to the occurrence of interstitial oxygen in the 
conducting planes but also to the existence of Frenkel defects in the 
spinel blocks of the structure. It is also shown that the interesting 
electrical properties of these compounds arise from an important 
two-dimensional disorder in the conduction planes, and the higher 
the disorder is, the higher is the conductivity. 


16207 (CONF-7706168—, pp 14p, Paper C6) Physical chemical 

in NiO at high temperature. Farhi, R.; Petot-Ervas, G. 
(Laboratoire des Proprietes Mecaniques et Thermodynamiques des 
Materiaux, Villetaneuse, France). 1977. (In French). 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Electrical conductivity measurements have been performed 
on nickel oxide, at temperatures between 1000 and 1400°C, and 
partial pressures of oxygen between 1 atm and the dissociation 
pressure of the oxide. Activation energies for conductivity, which 
are about 23 kcal.mol™', are greater for the low oxygen pressures, 
and the ionization degreee of nickel vacancy, whiJh lies between 1 
and 2, is an increasing function of the temperature and decreasing 
function of the partial pressure of oxygen. This behavior was ex- 
plained using a thermodynamic model which predicts the simulta- 
neous presence of singly and doubly ionized vacancies, in variable 
proportions. On the other hand, chemical diffusion coefficient mea- 
surements have been performed, and led to the result: D = 0.244 exp 
(-36600/RT) cm2s~*. 


16208 (CONF-7706168—, pp 13p, Paper C11) Thermal shock 
mechanisms in refractory oxides. Nicholson, P.S. (McMas- 
ter Univ., Hamilton, Ontario). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Design for thermal shock resistance is discussed from the 
viewpoint of limitation and dissipation of the energy stored in a 
thermally-shocked system. Fundamental fracture mechanics con- 
cepts are introduced and practical examples of thermal-shock resis- 
tant oxide systems are discussed, utilizing such concepts as low 
modulus, high thermal conductivity, thermal expansion coefficient 
differences, phase transformations, microcracking, and viscous dissi- 
pation. 


16209 (CONF-7706168—, pp 22p, Paper C13) Zero and low 
coefficient of thermal expansion polycrystalline oxides. Skaggs, S.R. 
(Los Alamos Scientific Lab., NM). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Polycrystalline oxide systems with zero to low coefficient of 
thermal expansion (CTE) investigated by the author include hafnia- 
titania and hafnia. The CTE for 30-40 mol % TiO2 in HfO2 is =1 x 
10-*/°C, while for other compositions in the range 25-60 mol % it is 
~ 4x 10°*/°C. An investigation of the CTE of 99.999; HfO2 yielded 
a value of 4.6 x 10-*/°C from room temperature to 1000°C. Correla- 
tion with data on HfO. by other investigators shows a definite 
ey ey between the CTE and the amount of ZrO, present. Data 
are listed for comparison of the CTE of several other polycrysialline 
oxides investigated by Holcombe at Oak Ridge. 


16210 (CONF-7706168—, pp 12p, Paper D9) Interactions in the 
system Cs/sub (g,l)/-SiO2.-ALO;. Grossman, L.N. (General Electric 
Co., Wilmington, NC). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Silicates and aluminosilicate are of interest for fixation of 
radiocesium in nuclear fuels and in nuclear waste. Experimentation is 
reported on the development of SiO: and silicate getters for cesium 
via mass spectrometry, thermogravimetry, vapor-solid interaction 
cells, and x-ray diffractometry. The standard free energies of forma- 
tion from the elements of Cs20.2SiO. and Cs,0.4SiO2 have been 
determined to be -437 and -789 kcal/mole, respectively at 1033°K. 
Above the two-phase region Cs,0.2SiO. + Cs,0.4SiO2, the vapor 

ressure of is given by log P (atm) = 8.88 - 12957/T(°K) for 

to 1100°K and for oxygen activities set by the Mo/MoO, 

couple. Aluminosilicate compounds are shown to be effective cesium 
getters over a wide thermal and chemical environment. 


16211 (ISM—264) Optical and photoemission studies of lanth- 
anum hydrides. Peterman, D.J.; Peterson, D.T.; Weaver, J.H. (Ames 
Lab., IA (USA); Wisconsin Univ., Stoughton (USA). Synchrotron 
Radiation Center). 1980. Contract W-7405-ENG-82. 14p. (CONF- 
800402—5). Dep. NTIS, PC A02/MF AOl1. 

From International symposium on the properties and applica- 
tions of metal hydrides; Colorado Springs, CO, USA (7 Arr 1980). 
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The results of optical absorptivity and photoemission mea- 
surements on lanthanum hydrides, LaH/sub x/ (1.98 = x = 2.89) 
are reported. The low energy (hv = 0.5 eV) optical features in 
LaH/sub x/ are attributed to the filling of octahedral sites. Higher 
energy interband absorption involves states within the d-band com- 
plex, analogous to other dihydrides. As x increases above 2.0, the 
optical features change rapidly due to the increase in the number of 
poy ip Sige ag sites. Various band structure studies suggest 

might be a semiconductor. Photoemission results show 
that as x increases, the d-derived states at E/sub F/ are drawn down 
and that for LaH2 s9 only very weak valence band emission is 
observed. The hydrogen-derived bonding bands are shown centered 
~ 5 eV below E/sub F/. Observed chemical shifts in the La 5p/sub 
1/2 3/2/ cores are discussed for 1.98 = x = 2.89. 


16212 (ISM—265) Electronic structure studies of metal hy- 
drides, Weaver, J.H.; Peterson, D.T.; Peterman, D.J. (Ames Lab., IA 
(USA); Wisconsin Univ., Stoughton (USA). Synchrotron Radiation 
Center). 1980. Contract W-7405-ENG-82. 23p. (CONF-800402—1). 
Dep. NTIS, PC A02/MF AOl1. 

From International —— on the properties and applica- 
tions of metal hydrides; Colorado Springs, CO, USA (7 Apr 1980). 

The electronic structures of representative metal hydrides 
have been examined through photoelectron and optical spectrosco- 
pies. The results of those studies ae compared with predictions of the 
one-electron band model for the various metal-hydrogen systems. 
Generally excellent agreement is found. The discussion emphasizes 
Nb,Hs and the dihydrides of Sc, Y, Nd, Gd, Tb, Er, Lu, Hf, and Th. 


16213 Self-diffusion of Er in pure and HfO.-doped polycrystal- 
line Er2O;. Scheidecker, R.W.; Berard, M.F. (lows State Univ., 
Ames). Contract W-7405-ENG-82. J. Am. Ceram. Soc.; 62: No. 9-10, 
470-475(Sep 1979). 

From 80. annual meeting, The American Ceramic Society; 
Detroit, MI (15 Jan 1979). 

Using a tracer sectioning technique, the self-diffusion of Er in 
pure and HiO.-doped polycrystalline ErzO; was measured at 1614 to 
1900°C. Up to = 10 mol % HfO dopant level, the Er self-diffusion 
coefficients followed a relation based on cation vacancies as the 
principal mobile defects present and available for cation diffusion. 
Above 10 mol % HfO:, deviation from this relation occurred, 
apparently due to clustering of cation vacancies and oxygen intersti- 
tials around the dopant hafnium ions. The activation energy for the 
self-diffusion of Er in pure ErzOs was 82.2 kcal/mol and increased 
with the HfO. dopant level present. 


16214 Hydrogen fermeability of sintered aluminum oxide. Rob- 
erts, R.M.; Elleman, T.S.; Palmour, H. III; Verghese, K. (North 
Carolina State Univ., Raleigh). Contract EY-76-S-05-4721. J. Am 
Ceram. Soc.; 62: No. 9-10, 495-499(Sep 1979). 

From 80. annual meeting, The American Ceramic Society; 
Detroit, MI (9 May 1978). 

Hydrogen permeability of high-density, high-purity sintered 
alumina tubes was measured as a function of temperature and pres- 
sure using tritium as a tracer. The permeability, phi, at 1200 to 
1450°C and hydrogen partial = between 2 and 50 kPa is: phi 
(H atoms cm cm~?S~'kPa~° **) = exp(48.95 +- 0.61) exp[-318.2 +- 
18.8 kJ(g.atom)"' (RT)~*]. Diffusice coefficients and solubility 
values deduced from the permeation experiments are consistent with 
earlier independent measurements. No accelerated permeation due to 
microstructural defects or changes during the experiments was ob- 
served. Comparison of hydrogen permeability of alumina with the 
values observed for metals shows that alumina may be a suitable 
coating material for use as a hydrogen permeation barrier. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 14675, 15951, 15952 


16215  (CONF-7706168—, pp 9p, Paper D5) Interaction between 
SO, and refractory oxides. Hocking, M.G. (Imperial Coll. of Science 
and Tech., London, England). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

CwO reacts rapidly with SO./O. atmospheres at 700 to 
800°C due to fast diffusion of copper and the presence of a liquid 
eutectic. CoO showed much slower reaction rates. A Co3QO, layer 
below the CoSO, blocked outward diffusion of cobalt ions and a 
mechanism is proposed which involves release of cobalt and oxygen 
ions which diffuse out through the sulfate to add SOs; at the gas 
phase. In the absence of the Co3Q, layer, at higher temperatures, the 
mass balance indicated outward diffusion of cobalt ions and electrons 
instead, adding [SO,] from the gas phase. Hot corrosion of gas 
turbine alloys in SO. + Os» atmospheres forms an oxide layer 
containing sulfide particles. The high metal activity available, and 
the — from the gas atmosphere afforded by the scale, 
stabilize the sulfide phase within the scale. The gas phase has an 
equilibrium sulfur pressure which is too low to form sulfides. When 
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all the metal has corroded, the sulfide therefore decomposes and the 
sulfur diffuses out to into the hase. An approximate 


gas p 
sulfur diffusivity for this process is 5.5 x 107 cm’/s. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 14916 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 17222 


PREPARATION AND FABRICATION 


16216 (CONF-7706168—, pp 14p, Paper C9) Fibre reinforced 
SiO.-glass for application at high temperatures. Fitzer, E.; Schubert, 
P. (Univ., Karlsurhe, Germany). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Fundamental experiments about the reinforcement of SiOQ2- 
glass with carbon fibers are described. In order to improve the 
adhesion between SiO2-glass and carbon fibers, as well as the chemi- 
cal compatibility between both components, SiC- and TiC 
on carbon fibers were prepared before embedding in glass. For the 
preparation of the composite material a new hot press technique was 
developed using the glass forming oxide in form of a gel, obtained by 
hydrolysis of liquid organo-metallic compounds. The prepregs were 
hot pressed in graphite molds at 1500°C. Only unidirectionally 
reinforced sample materials were prepared and tested at room tem- 
perature and at elevated temperatures up to 1000°C. As a result up 
to 1000°C nearly 100% yield of introduced strength of the fiber 
material was achieved resulting in 900 MN/m? fracture strength of 
quartzglass reinforced by 50 vol % SiC coated carbon fibers. a 
fracture behavior and thermal conductivity are considerably 
proved. It is shown that strength is retained up to 1000°C. such 
composites can be used in air if fiber free SiO. shells are used as 
coatings against burn out of the fibers. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 16216 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 15808 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 17222 


16217 Investigations of static properties of model bulk polymer 
fluids. Bishop, M.; Ceperley, D.; Frisch, H.L.; Kalos, M.H. (Division 
of Sciznce and Mathematics, Fordham University at Lincoln Center, 
New York, New York 10023). J. Chem. Phys.; 72: No. 5, 3228-3235(1 
Mar 1980). 

The static properties of continuum, multichain systems are 
investigated by a “reptation” Monte Carlo algorithm. All beads 
interact via a loshies (shifted) Lennard-Jones potential. In addi- 
tion, nearest neighbors along chains are linked by a quasiharmonic 
potential which permits limited pair extensions. Chain lengths of 5, 
10, 20, 32, 50, and 70 beads have been studied. Studies at densities of 
0.1, 0.3, and 0.5 demonstrate that chain dimensions are compressed 
as the concentration is increased. Both the mean square end-to-end 
distance, <R*>, and the mean square radius of gyration, <S*>, 
have a power law dependence upon I-1, the number of bonds, with 
exponent approximately 1.16 for rho=0.1 and 1.07 for rho=0.3 and 
0.5. <R*> and <S?> scale with density as rho/sup -gamma/ 
where y~-0.22 +- 0.02 for long chains, in reasonable agreement 
with the scaling prediction of -0.25. The asphericity ratios, the pair 
correlation functions of the center of masses, and the extent of chain 
overlaps indicate the nonideal behavior of these systems. 


PREPARATION AND FABRICATION 


16218 (AD-A—074824/4) _ Phosphonitrilic fluoroelastemer 
coated fabrics for collapsible fuel storage tanks. Final report 1 Feb 
1978-30 Mar 1979. Sicka, R.W.; Mitchell, G.B. (Firestone Tire and 
Rubber Co., Akron, OH (USA)). Jul 1979. Contract DAAG46-78-C- 
0006. 172p. Availability: Microfiche copies only. 

This report describes the preparation of fuel resistant coated 
fabric materials that are serviceable at temperatures as low as -70 F. 
The coated fabric materials were made from a phosphonitrilic fluor- 
oelastomer compound coated on nylon fabric. Efforts were directed 
toward attainment of calenderable compounds and test evaluations 
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of the coated fabric. “.” filler loaded materials proved to be better 

rocessable materials. These showed good diffusion rates with test 

uids (I'T-S-735, Type II and Fuel S). Even better diffusion rates 
were seen with Arctic diesel fuel. The low temperature flexibility of 
the vulcanizates and coated fabric was promising for PNF-200 
compounds. The seam adhesion strength and the fabric-to-rubber 
adhesion and need to be improved before utilization of this material 
in tank constructions. 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 15135, 15138, 15139, 15141, 
15142, 15145, 15146, 15147, 15150, 15161, 15162, 15167, 15174, 
15962, 16220, 16225 


16219 Characterization of defects in nickel-doped MgO crystals. 
Narayan, J.; Chen, Y. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). J. Appl. Phys.; 51: No. 2, 
1242-1243(Feb 1980). 

Heavily Ni-do magnesium oxide crystals, grown by the 
arc-fusion technique, have been investigated using optical and trans- 
mission electron microscopy to examine the dislocation content, sub- 
boundaries, and impurity precipitates. Yield stress measurements 
were also made. Dislocation structures and impurity precipitates at 
the sub-boundaries are described, and their implications concerning 
the use of these crystals as laser materials are discussed. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 16226, 16228 


16220 Size effects in the crystal field of small dielectric particles 
of SrCk:Gd**. Rappaz, M.; Solliard, C.; Chatelain, A.; Boatner, L.A. 
(Laboratoire de Physique Experimentale, Ecole Polytechnique Fe- 
derale de Lausanne, CH-1007 Lausanne, Switzerland). Phys. Rev., B: 
Condens. Matter; 21: No. 3, 906-925(1 Feb 1980). 

A technique based on evaporation in a viscous inert gas flow 
has been used to produce Gd* -doped SrCl, small particles whose 
average size varied from 100 to 500 A. Electron paramagnetic 
resonance (EPR) investigations of these samples have shown that: (i) 
No observable phase separation occurred during the evaporation of 
Gd-doped crystals. (ii) The Gd** impurity ions occupied predomi- 
nantly cubic-symmetry sites in the SrCl, small particles. (iii) The 
“small-particle” EPR spectrum of Gd* is characterized by signifi- 
cant differences relative to the spectrum observed in either a single 
crystal or a “large-grain” powder specimen. Such differences take 
the form of ey in the relative positions and widths of the EPR 
transitions. For the small-particle samples, the shifts and linewidths 
of the <100> shoulders in the EPR powder pattern were measured 
as a function of the average particle size. The observed shifts in the 
EPR lines are interpreted as arising from a contraction in the crystal 
lattice whose magnitude decreases with increasing particle size. This 
interpretation was confirmed by high-resolution electron-diffraction 
measurements. The heterogeneous broadening of the EPR lines was 
attributed to the effect of the particle size distribution as well as to 
internal strains and surface-related defects. By comparing the EPR 
and electron-diffraction results and using a simple “drop” model, it 
was possible to deduce a value of 0.435 Rym for the surface tension 
of SrC}: in the solid state. Similarly a power law for the by spin- 
Hamiltonian parameter given by by proportional a/sup -n/ with 
n= 18.7 was determined. This exponent is about three times larger 
than the expected value. This work represents the first observation 
by EPR of crystallographic size effects in small dielectric particles. 


16221 Properties of the hep phase of *He. Whitlock, P.A.; 
Kalos, M.H.; Chester, G.V.; Ceperley, D.M. (Courant Institute of 
Mathematical Sciences, New York University, 251 Mercer Street, 
New York, New York 10012). Phys. Rev., B: Condens. Matter; 21: 
No. 3, 999-1002(1 Feb 1980). 
The Green's function Monte Carlo method is used to investi- 
te the ground-state properties of the hcp phase of ‘He with the 
nard-Jones potential. Within the errors of the calculation, about 
0.05 K, the equation of state of the hcp phase cannot be distinguished 
from that of the fcc phase reported earlier. Other properties are 
essentially the same as well. The significant discrepancies between 
the experimental and computed equations of state must be due to the 
Lennard-Jones potential. 


16222 Thermally generated [Li]° centers in CaO. Olson, D.N.; 
Orera, V.M.; Chen, Y.; Abraham, M.M. (Solid State Division, Oak 
aa National Laboratory, Oak Ridge, Tennessee 37830). W-7405- 
i Phys. Rev., B: Condens. Matter; 21: No. 3, 1258-1263(1 Feb 


ERA VOL. 5, NO. 10 


Thermal quenching of Li-doped CaO crystals annealed at 
temperatures in excess of 1400 K results in the formation of [Li]°® 
defects in the same manner as previously observed in Li-doped MgO 
crystals. These defects are lithium ions substituting for calcium and 
having a bound hole at a neighboring oxygen site which, unlike the 
same defects produced by low doses of ionizing radiation at low 
temperature, are stable against hole release well above room tem- 
perature. Three additional centers are observed in thermally treated 
CaO which are also stable well above room temperature and, of 
which at least two appear to involve holes and nearby Li* ions. The 
four stable defects are also produced by high-dose electron irradia- 
tions at room temperature. The model previously proposed for MgO 
involving localized regions of high lithium concentration, can also 
account for the stability of the thermally generated defects in CaO. 


16223 Subsurface flaw detection in metals by photoacoustic mi- 
croscopy/sup a/. Thomas, R.L.; Pouch, J.J.; Wong, Y.H.; Favro, 
L.D.; Kuo, P.K.; Rosencwaig, A. (Wayne State University, Detroit, 
Michigan 48202). J. Appl. Phys.; 51: No. 2, 1152-1156(Feb 1980). 

The scanning photoacoustic microscope (SPAM) is used in 
both the conventional and phase-contrast modes to detect a well- 
characterized subsurface flaw in Al. The physical mechanism is that 
of thermal diffusion, with a subsurface probe depth and flaw resolu- 
tion length of approximately one thermal-diffusion length. Compari- 
son of the dependences of the photoacoustic signal upon chopping 
frequency from the different regions of the sample confirm that the 
differential signal from the flaw corresponds to a transition from 
thermally thick to thermally thin boundary conditions. Experimental 
results are in good agreement with calculations based upon a three- 
dimensional thermal-diffusion model. 


PROPERTIES 
REFER ALSO TO CITATION(S) 14980, 15258, 15302, 16220, 16998 


16224 (COO—10387-01) Thermophysical properties of inorganic 
polysulfides. Technical report. Janz, G.J. (Rensselaer Poly- 
technic Inst., Troy, NY (USA). Dept. of Chemistry). Dec 1979. 
Contract AC02-79ER10387. 25p. Dep. NTIS, PC A02/MF AOI1. 

The present project was initiated May 15, 1979, and was 
undertaken to meet the data needs for thermophysical properties of 
selected polysulfides, as required directly or indirectly in the ad- 
vanced battery development programs, and to advance the theoreti- 
cal studies on the mechanisms of melting of ionic compounds. The 
research approach is briefly summarized and the accomplishments 
and status of the three principal tasks that have been undertaken in 
this initial period are reported: preparative chemistry; the MSDC- 
RPI DSC facility; and thermophysical properties measurements. 
First results for sodium trisulfide for the melting point, the enthalpy 
of fusion, and entrophy of fusion are 238.7°C, 5538 cal/mol, and 
10.83 cal/deg mol. 1 figure, 6 tables. 


16225 (DOE/TIC—11103) Gradient index antireflection film 
formation from phase separable glasses. Final report. Asahara, Y.; 
Izumitani, T. (Hoya Corp., Tokyo (Japan)). 27 Nov 1979. Contract 
W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF AO1. 

Gradient refractive index antireflection films are produced by 
a chemical etch/leach process applied to phase separable glass ARG 
2, optical quality, of which would be easily obtained. The reflec- 
tance (one surface) is effectively reduced from 4.05% to lower than 
0.5% in the wavelength regime 0.4 to 1.4. This laser damage 
threshold is 11.5 +- 1.5 J/cm’, indicating that ARG 2 is available for 
the optical component in high power laser system such as spatial 
filter lenses. 


16226 (IS-T—873) Self-diffusion of calcium and yttrium in pure 
and YF;-doped CaF, single crystals. Kucheria, C.S. (Ames Lab., IA 
(USA)). Jul 1979. Contract W-7405-ENG-82. 213p. Dep. NTIS, PC 
A10/MF AOl. 

Thesis. 

Self-diffusion coefficients for Ca and Y were measured in 
pure and YF3-doped CaF, crystals for dopant levels ranging from 2 
to 10 mole %. Diffusion data were analyzed as a function of 
temperature and as a function of composition. Comparison of Arr- 
henius relationships for both Ca and Y showed that the activation 
energy for cation diffusion decreased approximately linearly as the 
YF; dopant level increased. Atomic jump pathways were considered 
and the decrease in the activation energy was explained by an 
increase in the constriction sizes due to Willis cluster formation. 
Diffusion coefficients for both cations were found to increase ap- 
proximately linearly with square of the mole percent YF3. A com- 
parison of activation energies and diffusion coefficients for both 
cations in doped crystals indicated that Y required lower activation 
energy for diffusion than Ca but the diffusion coefficient was also 
lower for Y compared to Ca. The smaller activation energy for Y 
was explained by the smaller ionic size of Y, whereas the smaller 
diffusion coefficient for Y was explained on the basis of highly 
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correlated jumps of Y ions because of interaction between Y/sub 
Ca/ and V/sub Ca/. 


16227 (SAND—79-2431C) Fracture analysis of optical fibers. 
Mecholsky, J.J. (Sandia Labs., Albuquerque, NM (USA)). 1980. 
Contract EY-76-C-04-0789. 18p. (CONF-800307—3). Dep. NTIS, 
PC A02/MF AOl. 

From Fiber optic in the nuclear environment symposium; 
Adelphi, MD, USA (25 Mar 1980). 

The fracture markings on _— optical fiber surfaces are 
quantitatively related to the strength and time under load. Knowl- 
edge of the fracture-initiating defects and the surrounding topogra- 
phy pinpoints the source of failure, aids in troubleshooting, and 
improves production procedures. It is shown that the techniques of 
fracture surface analysis help analyze in-service failures as well as 
improve fiber optic production control. 


16228 (UCRL-Trans—11537) Band structure of the crystals BP 
and BAs and their mutual solid solutions. Sharai, V.T. Translated 
from Vopr. Fiz. Elektron. Tekhnol. Tverd. Tel.; 11-12(1976). 4p. Dep. 
NTIS, PC A02/MF A0O1. 

The band structures of the BP and BAs crystals were calcu- 
lated using the method of bonding orbitals and x-ray spectra data. 
This calculation agrees with the more reliable theoretical calcula- 
tions. (FS) 


16229 High-temperature thermal expansion characteristics of 
solid argon and krypton. Schwalbe, L.A.; Wilkins, R.W. (Los Alamos 
Scientific Laboratory of the University of California, Los Alamos, 
New Mexico 87545). J. Chem. Phys.; 72: No. 5, 3130-3133(1 Mar 
1980). 

An empirical approach is used to derive a three-parameter 
closed-form lattice parameter equation which is then applied as a 
fitting function for solid argon at high temperatures along the vapor 
pressure curve. Previously unpublished high-temperature argon lat- 
tice parameter data are also presented. The function is shown to fit 
both these data well as those of earlier work within the expected 
uncertainties of the measurements; the variation parameters deter- 
mined are compared with results obtained from independent experi- 
ments. A similar comparison, applied to corresponding solid krypton 
data, points up some discrepancies which may ultimately provide 
indirect evidence for the existence of the reported anomalously large 
vacancy concentrations in this system. 


16230 Multiple quantum NMR and relaxation of an oriented 
CHs group. Tang, J.; Pines, A. (University of California, Berkeley, 
California 94720). J. Chem. Phys.; 72: No. 5, 3290-3297(1 Mar 1980). 

NMR relaxation of the n-quantum transitions (n= 1,2,3) for an 
oriented CH; group by paramagnetic impurities is discussed. The n- 
quantum spectra are presented, and the effect of the correlation of 
fluctuations in random fields at the three proton sites on symmetry- 
breaking relaxation transitions is outlined. Experimental results on 
acetonitrile dissolved in liquid crystalline EBBA with paramagnetic 
DTBN are presented together with a discussion on correlations of 
fluctuation and correlation times. 


16231 Elongation upon torsion in a theory for the inelastic behav- 
ior of metals, Van Arsdale, W.E.; Hart, E.W.; Jenkins, J.T. (Depart- 
ment of Theoretical and Applied Mechanics, Cornell University, 
Ithaca, New York 14853). J. Appl. Phys.; 51: No. 2, 953-958(Feb 
1980). 

The torsion of a thin-walled cylinder is studied using the low- 
temperature or visco-plastic limit of Hart's state variable theory for 
the inelastic behavior of metals. For values of the shear stress lower 
than the “hardness” of the material, reversible elongation is found to 
accompany the recoverable twist. For shear stress exceeding the 
hardness there are, in addition, a permanent twist and elongation. 
These predictions agree qualitatively with existing experiments. De- 
tailed quantitative results, for several loading histories, are obtained 
for nickel. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 15302, 15459 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 16483 


CHEMISTRY 


16232 (COO--2889-7) Electron transfer reactions of excited 
dyes with metal complexes. Progress report, March 1, 1978-February 
28, 1979. Lichtin, N.N. (Boston Univ., MA (USA)). 15 Mar 1979. 
Contract EY-76-S-02-2889. 20p. Dep. NTIS, PC A02/MF AOI. 


CHEMISTRY 1767 


An intense absorption band of >*MBH®** at 700nm was charac- 
terized in several media and its caves A/ was measured to be 7.17 
+- .1 in water. Flash photo ysis show that semiethylene blue, 
MBH*, formed by quenching *MBH* with Fe/sub II/(H20).**, 
decays by disproportionation at a diffusion-controlled rate. Rates of 
decay of the photostationary state of solutions of MB* and Fe/sup 
II/(H2O).** in acidic media were measured using crossed beams to 
yield specific rates of oxidation of leucomethylene blue (MBHs;** ) 
by MB* (synproportionation) and by Fe(III). Laser flash-photolysis 
shows that quenching of MB*(S,) by Fe(H2O)s”* can result in 
electron transfer to give MBH*. Profound differences between proc- 
esses initiated by quenching triplet methylene blue with Fe(H2O).** 
and with stable coordination complexes of Fe(II) were found. 
Quenchers included [Fe/sup II/(CN).]*, [Fe/sup II/(CN).(bpy):]*, 
[Fe/sup II/(CN)(bpy)]°®, and [Fe/sup II/(bpy)s]**. Measurements 
were made in aqueous and pci ar solutions at pH 2, 4.4, 
and 8.2. hing of *MBH*™ or *MB* by a stable complex of 
Fe(II) is diffusion-controlled and 10? to 10° times the rate at which 
Fe(H2O).** quenches *MBH®”*. Net electron transfer accounts for 
less than 1/3 of total quenching by complexed Fe(II). In contrast, 
quenching by Fe(H2O).”* goes essentially entirely with net electron 
transfer. It is concluded that quenching of triplet methylene blue by 
complexes proceeds via electron transfer which is reversible in the 
encounter complex. The MBH* which results from net electron 
transfer from complexes of Fe(II) decays essentially entirely to MB* 
via oxidation by complexed Fe(III); no disproportionation has been 
observed. Kinetic order of this oxidative decay depends on the 
charge type of the oxidant. 


16233 (MLM—2647) Bulk polymerization and stability of anaer- 
obic adhesives. Whitaker, R.B.; Dichiaro, J.V. (Mound Facility, 
Miamisburg, OH (USA)). 25 Feb 1980. Contract EY-76-C-04-0053. 
57p. Dep. NTIS, PC A04/MF A0O1. 

A search of the literature on anaerobic adhesives from 1974 to 
1978 was performed. Many candidate anaerobic adhesive formula- 
tions were p , and their reaction rates were determined in 
bulk from room temperature (RT) to 55°C. Formulations based on 
the monomer, tetraethylene glycol dimethacrylate (TEGDMA), or a 
50/50 mixture of ethylene glycol dimethacrylate and TEGDMA 
yielded the best combination of storage stability combined with 
ability to polymerize. These systems employed cumene hydroperox- 
ide as initiator, p-benzoquinone as inhibitor, and a latent accelerator. 
For polymerization at much lower temperatures (-18 to 0°C), sys- 
tems were developed which employed TEGDMA or polyfunctional 
acrylate monomers, p-methane hydroperoxide as initiator, and, at - 
18°C, no inhibitor. Such systems, however, were not stable in air at 
RT. They would thus require either (1) constant storage below room 
temperature, even in air, or (2) isolation of one or more of the 
initiator/accelerator components (e.g., by microencapsulation, if fea- 
sible) to maintain their utility. The stability of stored anaerobic 
adhesive formulations and their ability to polymerize following 
aging were examined. It was found that most formulations of interest 
remain liquid at 54°C for > 100 days but solidify at 74°C in a much 
shorter time. Even the samples stored at 54°C, however, show major 
compositional changes after one month, resulting in a marked de- 
crease in ability to polymerize. The stored samples required a higher 
temperature to produce the onset of the reaction exotherm. 


16234 (UCRL—82529) Applications of modern control theory to 
process control. Herget, C.J.; Frazer, J.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 29 Aug 1979. Contract W- 
7405-ENG-48. 3p. (CONF-791222—2). Dep. NTIS, PC A02/MF 


AOl. 

From 18. IEEE conference on decision and control; Fort 
Lauderdale, FL, USA (12 Dec 1979). 

This paper contains a brief description of research on the 
control of an enzyme reactor at the Lawrence Livermore Labora- 
tory. One of the objectives of the research is to develop improved 
design methods for use in the chen.ical industry in order to increase 
aw and efficiency in laboratory, pilot plant, and production 
acilities. A laboratory bench scale apparatus with a problem envi- 
ronment similar to that found in a commercial pilot plant has been 
built, and an interdisciplinary team of engineers, chemists, and 
mathematicians has been organized. This paper describes the project 
and some of its goals. 


16235 (UCRL—82718) CAS77 and CAS7276: a review. Harri- 
son, I. Jr. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 28 Nov 1979. Contract W-7405-ENG-48. I4p. (CONF- 
800312—1). Dep. NTIS, PC A02/MF AOl 

From 1. national online information meeting; New York, NY, 
USA (Mar 1980). 

The content, organization, specifications, and methods of use 
of the CAS77 and CAS7276 online files of worldwide chemical 
literature are described. Specific examples of a record and a search 
are given. We have found at Lawrence Livermore Laboratory that 
even sophisticated literature searches can be made by non-technical 
personnel as a result of certain attributes of these systems: the many 
access points to the data that are provided by System Development 
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Corporation and the excellent abstracting and indexing service pro- 
vided by Chemical Abstracts Service. A comparison of a search 
done in ORBIT III and ORBIT IV is also given along with a list of 
the searchable categories available in the chemical files. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 14764, 15015, 16396 


16236 (FE—2710-8) Instrumental analysis of sulfur com 

in coal streams. Quarterly technical progress report, July- 
September 1979. Jordan, J. (Pennsylvania State Univ., University 
Park (USA). Dept. of Chemistry). Oct 1979. Contract EF-77-S-01- 
2710. 28p. Dep. NTIS, PC A03/MF AOl1. 

In the development of optimum voltammetric procedures, 
sulfide yielded well-defined differential pulse polarograms at the 
dropping mercury electrode, corresponding to the formation of an 
insoluble layer of mercuric sulfide by the anodic depolarization 
reaction. Well separated differential pulse voltammetric peaks of 
benzothiophene and dibenzothiophene were obtained at a rotated 
glassy carbon disk anode in solutions containing both moieties at 
0.0001 M concentration levels. At higher concentration levels, inter- 
fering interactions were observed. A new approach is discussed for 
the non-separative analysis of Bronsted bases in process streams 
which include the moieties S?, HS~, HSO3~, SOs”, and SO,?”. The 
concept involves reliance on simultaneous thermometric and poten- 
tiometric (pH) titrations with strong acid in an adiabatic cell, using 
readouts from thermistor sensors and glass electrodes immersed in 
the sample solution. Sulfite and thiosulfate have been successfully 
determined (by differential pulse voltammetry at a dropping mer- 
cury anode) in condensates from coal gasifiers and in scrubber water 
from a coal liquefaction unit. It appears that electroanalytical proce- 
dures developed tested can be incorporated without change in 
manuals for in-plant analysis. 


16237 (UCID—15644-79-3) General chemistry division quarterly 
report, July-September 1979. Harrar, J.E.; Talaber, C.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Dec 1979. 
Contract W-7405-ENG-48. 60p. Dep. NTIS, PC A04/MF AOl. 


Analytical R and D for the nuclear explosives and energy 
programs is reported. A device was developed for simulating weak 





ulsed c ence 


Experiments were performed to test the 
Smith predictor controller for enzyme-catalyzed reactions. (DLC) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


16238 Determination of bromine in biological, soil, and geological 
standard reference materials by instrumental epithermal neutron acti- 
vation. Gladney, E.S.; Perrin, D.R. (Los Alamos Scientific Lab., 
NM). Anal. Chem.; 51: No. 12, 2015-2018(Oct 1979). 

Bromine is measured in National Bureau of Standards, Cana- 
dian Geological Survey, and US Geological Survey reference mate- 
rials. Detection limits of 50 ppB can be achieved in some matrices by 
this purely instrumental technique. Interferences from W, As, Sb, 
Mo, and Fe are discussed. 5 tables. 


16239 (UCRL—83668) Elemental analysis of combustion prod- 
ucts by neutron activation. Heft, R.E.; Koszykowski, R.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1980. Con- 
tract W-7405-ENG-48. 8p. (CONF-800303—4). Dep. NTIS, PC 
A02/MF AOl. 

From 179. national meeting of the American Chemical Soci- 
ety; Houston, TX, USA (23 Mar 1980). 

This paper gives a brief description of the neutron activation 
analysis method, which is being used to determine the elemental 
profile of combustion products from coal-fired power plants, oil 
shale retorting, and underground coal gasification. (DLC) 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 15014, 16643 


16240 (NVO—192(Vol.1), pp 303-313) Analysis of natural and 
artificial isotopes of uranium. Wessman, R.A.; Benz, M. (LFE Envi- 
ronmental Analysis Labs., Richmond, CA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Environmental samples have been analyzed by LFE for 7*U, 
235, and **U. Samples from research studies have been analyzed 
for **°U or 7°*U. Samples from nuclear facilities have been analyzed 
for combinations of the above isotopes, and also for **U and the 
short half-lived isotopes, **7U and 7°U. The methods involve classi- 
cal chemical purification procedures, including precipitation, extrac- 
tion, and/or ion exchange. Isotope dilution methods are used with 
either ?U or *°U as tracers, and alpha spectroscopy (or in some 
cases mass spectrometry). 
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RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 14704 


16241 (BDX—613-2228) B-10 analysis. Holland, W.E. (Bendix 
Corp., Kansas City, MO (USA)). Feb 1980. Contract EY-76-C-04- 
0613. 57p. Dep. NTIS, PC A04/MF AO1. 

A met was developed to determine if boron-loaded poly- 
meric material contained enriched boron or natural boron. A proto- 
type analyzer was constructed, and initial planning was done for an 
actual analysis facility. 


16242 (EGG-PHYS—5085) Photon interrogation annual report 
for FY 1979. Nieschmidt, E.B.; Johnson, L.O.; Lawrence, R.S.; 
Vegors, S.H. Jr. (EG and G Idaho, Inc., Idaho Falls (USA)). Mar 
1980. Contract EY-76-C-07-1570. 88p. Dep. NTIS, PC A05/MF 
AOl. 

Summaries of experimental information and information from 
vendors is presented to show the adequacy of the photon interroga- 
tion technique for transuranic waste assay. An instrument system is 
described which has high immunity to gamma flash and has good 
high count rate capabilities. Comparison of the progress of the 
program with a schedule presented at its inception is presented. 


SPECTRAL PROCEDURES 


16243 (CONF-800318—1) Determination of mercury in environ- 
mental samples: a constant challenge. Ferguson, N.M. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 3p. 
Dep. NTIS, PC A02/MF AO1. 

From Pittsburgh conference; Atlantic City, NJ, USA (9 Mar 
1980). 

A method for the determination of mercury in environmental 
samples is described. The laboratory maintenance for low mercury 
contamination in air and glassware is also described. Sample prepara- 
tion is discussed. Mercury analysis is performed by cold vapor 
atomic absorption. This method can measure mercury content at 
concentration levels ranging from parts-per-trillion to mg/g. (DC) 


16244 (MLM—2686) Use of mass spectrometry for contamina- 
tion control. Franchetti, V.M.; Kinard, C. (Mound Facility, Miamis- 
burg, OH (USA)). 3 Mar 1980. Contract EY-76-C-04-0053. 35p. 
Dep. NTIS, PC A03/MF AOl1. 

The use of mass spectrometric techniques to identify oil 
contaminants on production materials was investigated. Mass spec- 
trometry was found to have the specificity and sensitivity necessary 
for both identification and semiquantitation of oil contaminants. A 
mass spectrometric data file was established for use in identifying 
oils, adhesives, or other contamination that may be present on 
surfaces of production parts. Sample preparation and handling deter- 
mine the quality of the analysis. Simulated and real problem situa- 
tions were investigated and compared. 


16245 (UCRL—52810(Pt.2)) Computer programs in BASIC lan- 
guage for graphite furnace atomic absorption using the method of 
additions. Part 2. Documentation. Boyle, W.G. Jr.; Ryan, D.P. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Aug 
1979. Contract W-7405-ENG-48. 149p. Dep. NTIS, PC A07/MF 
AOl. 

There are four computer programs, written in the BASIC 
language, used for taking and processing data from an atomic 
absorption spectrophotometer using the graphite furnace and the 
method of additions for calibration. The programs chain to each 
other and are divided into logical sections that have been flow- 
charted. The chaining sequences, general features, structure, order of 
subroutines and functions, and the storage of data are discussed. In 
addition, variables are listed and defined, and a complete listing of 
each program with a symbol occurrence table is provided. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 16665, 16666 


16246 (DOE/TIC— 10284) Sodium-calcium ion exchange on clay 
minerals at moderate to high ionic strengths. Rogers, W.J. (Tennessee 
Univ., Knoxville (USA)). Dec 1979. Contract EY-76-C-05-0033. 
143p. Dep. NTIS, PC A07/MF AO1. 

Thesis. 

Sodium-calcium ion exchange on several clay minerals was 
studied at ionic strengths ranging from 0.01 to above 1.0. The 
minerals studied included attapulgite, illite, kaolin, and several mont- 
morillonites. Distribution coefficients of calcium and sodium were 
obtained for the minerals over a wide range of solution conditions at 
PH five and equilibrium constants were calculated. The distribution 
coefficient of calcium, D/sub Ca/, was studied as a function of time, 
solution pH, loading, sodium concentration, and ionic strength frac- 
tion of sodium in constant ionic strength solutions. The distribution 
coefficient of sodium, D/sub Na/, was also studied as a function of 
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time, loading, and sodium ionic strength fraction in constant total 
ionic strength solutions. Values of equilibrium constants calculated 


from distribution coefficients for solutions of constant ionic strength 
scattered bwteen 2 and 10 kg/kg for the montmorillonites and 
tgrkg. Ne while equilibrium constants for illite ranged from 5 to 10 


No equilibrium constants for kaolin were calculated since 
distribution coefficients of sodium on this clay were too small to be 
measured. It was found that equilibrium constants at trace sodium 
loading were poo lower than those for higher sodium loadings 
by an order o itude or more due to the sensitivity of sodium 
distribution coeffictents to the concentration of sodium in the clay at 
low loadings. Theoretical and experimental treatments of ion exclu- 
sion were included. 


16247 (NVO—192(Vol. » pp 315-318) Sequential separation of 
Sr, Pu, and *'Am. Lee, K.D.; Straight, R.J. (Reynolds Electri- 
cal & Engineering Co., Inc., Las Vegas, NV). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

A procedure for the sequential separation of *Sr, 7*°Pu, and 
241Am has been developed by Reynolds Electrical & Engineering 
Co., Inc. (REECo) at the Nevada Test Site (NTS). The procedure 
uses SrSO, and BaSO, to carry the actinides. This step will separate 
the desired radionuclides from a bulk sample solution. The sulfate is 
dissolved by EDTA which forms a complex with Sr and Ba. The 
actinides are scavenged from the EDTA solution by Fe(OH)s. After 
the separation of Sr-Ba and the actinides, the Sr-Ba is reprecipitated 
once more as the sulfate for further purification, and ®Y is eventual- 
ly separated and counted as either the oxalate or oxide. ***Am and 
239Pu are purified by an anion exchange column and finally electro- 
deposited on stainless steel discs and counted on a silicon barrier 
semiconductor detector with a 128-channel pulse height analyzer. 
The experiment was carried out by using pure “Sr and **Am 
tracers. The final recovery was determined by gamma-well phe 
ing. The recovery of the total procedure including purification was 
80% for **Sr and 65% for ?*'Am. The recovery from the separation 
procedure only was 90% for “Sr and 80% for ***Am. The same 

rocedure was tried with 10 grams of soil. The final poem was 
% for *Sr, 65% for Pu, and 65% for Am. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14673, 15063 


16248 (COO—4991-1) ESR studies of surface adsorption and 
catalysis under ultra-high vacuum conditions. Freed, J.H. (Cornell 
Univ., Ithaca, NY (USA). Dept. of Chemistry). Nov 1979. Contract 
ER-78-S-02-4991. 29p. Dep. NTIS, PC A03/MF AOI. 

In this first year since March, we have completed construc- 
tion of the ESR-uhv system, and we have undertaken preliminary 
experiments with it, that have demonstrated the feasibility of the 
technique. With our newer ESR-uhv cavity we have achieved a 
sensitivity of 10'* spins per Gauss linewidth or close to theoretical. 
We have also developed in-situ techniques for ESR studies of 
surface adsorption and reactions of gases on (1) metals and oxides 
supported on crushed Vycor (ca. | torr); (2) metal wire and turnings 
and their oxides (ca. 1 torr); (3) metal powders (ca 1077 to 10° * torr). 
With NO2/Vycor, temperature-dependent adsorbed NO» spectra 
were observed which are amenable to a slow-tumbling analysis. A 
comparison of ®Cu hyperfine parameters from NO2 on Cu/Vycor 
vs pure Cu has lead to the tentative conclusion that on the pure 
metal adjacent sites become paramagnetic, but the Cu®* is forming 
on surfaces that are microscopically crystalline, so that adjacent 
Cu* ions have identical orientations of their g-tensor, although the 
macroscopic sample is polycrystalline. Related studies on the uhv- 
ESR cavity have been performed on the NO2-Cu/Vycor system. An 
intense cyclotron resonance signal is observed in our uhv-ESR 
cavity at pressures less than 10~* torr. It has a g-factor of 2.000 and is 
attributed to microwave stimulation of exo-electron emissions. It 
may also be suppressed by the use of reduced parted ps 
have completed preliminary studies of oxygen ion radical (O2~ and 
O~) formation on partially reduced Ti on Vycor support. The 
process is greatly assisted by uv irradiation. Different types of O2~ 
and O~ ESR signals are obtained and are correlated with differences 
in preparation and previous work with other supports. 


16249 (DOE/TIC—11128) Spectroscopic characterization of 
TeF and oxygen chemisorption onto silicon (111). Newlin, D.E. (West 
Virginia Univ., Morgantown (USA)). 1979. Contract EY-76-C-05- 
0033. 116p. Dep. NTIS, PC A02/MF AOl1. 

Thesis. 

Chemil ence from the reactions of H2Te and D2Te 
with fluorine was observed at 3900 to 8600 A. Two separate band 
systems are attributed to the B?=-X*m and A?2-X?7 transitions of 
the TeF radical. Moessbauer spectra were obtained of H2Te and 
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trix, and of TeF produced in the reaction of 
——_ telluride with ny ody These are discussed with yo wnt 
the isotope effect and electron density calculations for the tellurium 
nucleus. Kinetics of chemisorption of oxygen on a silicon (111) 
surface were studied at 298 to 473°K using ESCA. Results are 
in’ assuming immobile adsorption requiring two nearest 
neighbor surface sites. The initial sticking coefficient (@ <<_ 1) is 
found to be S = 0.1, and the activation energy of Sabociien is 
determined as E/sub a/ = 1.6 +- 0.3 kcal/mole at @ = 0.4. Higher 
values of the sticking coefficient are obtained when the surface is 
contaminated with carbon produced at heated filaments in the 
vacuum system, so any consideration of oxygen adsorption onto an 
atomically clean silicon surface should use the lower values of the 
sticking coefficient reported in the literature. Results of this study 
are consistent with a model for oxygen chemisorption involving two 
surface sites per oxygen molecule. 


16250 (IS-T—881) Synthesis and structure of two octahedral 
molybdenum chloride sulfide clusters. Michel, J.B. (Ames Lab., IA 
(USA)). Mar 1980. Contract W-7405-ENG-82. 120p. Dep. NTIS, PC 
A06/MF AO. 


A preparation for chloride sulfide MogXs clusters has been 
devised which em loys substitution by sulfide into the MosCls* 
cluster. The MosClyS cluster has been isolated in the two com- 

CsHs ee > ely Ae x  3(CsHsNH)CI and 
(CsHsNH)s[(MosCl;S)Cle]. The structures of both compounds were 
determined by single crystal x-ray techniques. Despite the different 
site symmetries of the (Mo¢gCl,S)Cle* units in the two compounds 
(Ss in the former, C/sub i/ in the latter), corresponding ovenee 
bond distances and angles are equivalent. The infrared spectra ( 
to 450 cm~") of the two compounds are identical, and exhibit a band 
at 421 cm™! assigned to a (MosCl;S)Cis* cluster vibration of pre- 
dominant Mo-S character. Resolution of the chlorine 2p photoelec- 
tron spectra into components reveals not only that sulfide occupies a 
bridging ligand site of the (MogCl;S)Cle* cluster, but also that the 
difference between the chlorine 2p binding energies of the bridging 
and terminal chlorides is anomalously small. The MosSsCk cluster 
has been isolated in the novel compound (MosS¢Clz)(NCsHs)s. The 
structure, determined by single crystal x-ray techniques, consists of 

an approximately cubic MosXs cluster with six terminal pyridine 
tlesate. (MoeScCk)(NCsHs)}s is the first example of a MosXs cluster 
with terminal ligands which has fewer that 24 electrons in its metal- 
metal bonding orbitals. X-ray powder data indicates this compound 
may be one composition in a molecular solid solution (MosS/sub 7- 
x/Cl/sub 1+ CsHs)e(O0 = x S 2). 


16251 ape fe Mathematical model of the chemistry of the 
dump leaching of chalcopyrite. Liddell, K.C. (Ames Lab., IA (USA)). 
Mar 1980. Contract W-7405-ENG-82. 182p. Dep. NTIS, PC A09/ 
MF AOl. 

Thesis. 

In a leach dump, chalcopyrite is dissolved by Fe* and by O2 
and H*. Neither reaction is at ge under se condi- 
tions. The solution contains Fe(III), Fe(II) and Cu(II) in an aqueous 
sulfate medium with a pH of about 2. The equilibrium concentrations 
of H*, OH~, SO,**, HSO,~, Fe**, FeQH”’, Fe(OH)", Fe(OH)“, 
FeSO,* - Fe(SO.p, FeHSO,**, Fe?*, FeSO,°, FeHSO,* , Cu and 
CuSO,° were calculated for different Fe2(SO,)s, FeSO,, CuSO, and 
H2SO, analytical concentrations using both ideal solution and high 
ionic strength apparent equilibrium constants. Conditions under 
which Fe* precipitates have been investigated by — K/sub 
Sp/ values as constraints in the computer program. Jarosite, 
KFes(SO.)(OH)s, precipitates except when the K* concentration is 
very small. Formation of goethite, a-FeQOH, occurs through aging 
of amorphous Fe(OH)s; ferric hydroxide precipitation is favored by 
high Fe** concentrations and high pH. With both dissolution reac- 
tions occurring, it was found that the H* consumed was partially 
restored by dissociation of HSO,~, FEHSO,** and FeHSO,*. With 
no O» reacting, there were only slight changes in the H* and HSO,~ 
concentrations and FeHSO,* was a product. The maximum copper 
concentration was obtained with high starting Fe2(SO,)s concentra- 
tions and little or no O2 consumption. Too large an amount of O» 
reacting led to pH increases that caused precipitation of Fe(OH)s. 


16252 (IS-T—885) Interaction and reactivity of nitric oxide and 
carbon monoxide on ruthenium surfaces. Quick, E.E. (Ames Lab., IA 
(USA)). Mar 1980. Contract W-7405-ENG-82. 207p. Dep. NTIS, PC 
A10/MF AOl. 

Thesis. 

A multifaceted investigation of the reduction of nitric oxide 
by carbon monoxide using a ruthenium (102) single crystal catalyst 
in the pressure range 10~* to 10 Torr and temperature range of 300 
to 475°C has been undertaken. Kinetic and isotopic results indicate 
that the reaction products CO. and Ne were produced via two 
reaction mechanisms. Using a reducing gas mixture (low P/sub 
NO//P/sub CO/ ratio) a two site mechanism was operative involv- 
ing NO dissociation. The carbon monoxide kinetic order varied from 
+1 to -3 and the nitric oxide order varied from +1 to 0. The 
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catalyst under these conditions was determined to be metallic ruth- 
enium with oxygen bonded within the first surface layer. The 
oxygen was unreactive and formed a (1 x 3)-0 LEED . Under 
oxidizing conditions (high P/sub NO//P/sub CO/ ratio) the catalyst 
was ruthenium dioxide and the functional mechanism these 
reaction conditions yielded a nitric oxide order of +2 to -4. Inclu- 
sion of a site poisoning mechanism under reducing conditions and an 
RuO, growth mechanism involving ruthenium cation transfer under 
oxidizing conditions into the kinetic rate laws led to an overall rate 
law which could be fit to the carbon monoxide and nitric oxide 
order plots. Using isotopically oxygen labelled reactants, it was 
observed that the three possible isotopes of carbon dioxide were 
produced. A y-CO surface species is postulated as an intermediate in 
the exchange process. The reaction was observed to be initially 
surface structure insensitive and the reaction kinetics were derived 
using a Langmuir-Hinshelwood formalism. 


16253 (ISM—259) Model of the chemistry of the dump leaching 
of chalcopyrite. Liddell, K.C.; Bautista, R.G. (Iowa State Univ. of 
Science and Technology, Ames (USA)). 1979. Contract W-7405- 
ENG-82. 21p. (CONF-791108—18). Dep. NTIS, PC A02/MF AO1. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

A model of the reaction of chalcopyrite, CuFeS, with Fe* 
and with O2 is considered. Homogeneous solution phase reactions 
are assumed to be always at equilibrium throughout the dissolution 
of the mineral. The dissociation of HSO~ 4 and several complexation 
reactions involving Cu**, Fe** and Fe* are incorporated in the 
model equations. The relative importance of Fe**, Oz, and H* as 
oxidants and the role of solution equilibria are assessed and the 
implications for leaching practice discussed. 


16254 (LBL—9874) Synthesis and characterization of Pa(IV), 
Np(IV), and Pu(IV) borohydrides. Banks, R.H.; Edelstein, N.M. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1979. 
Contract W-7405-ENG-48. 2lp. (CONF-790917—19). Dep. NTIS, 
PC A02/MF AOl1. 

From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

The actinide borohydrides of Pa, Np, and Pu have been 
prepared and some of their physical and optical properties measured. 
X-ray powder diffraction photographs of Pa(BH), have shown that 
it is isostructural to Th(BH,), and U(BH,)s. Np(BH,), and Pu(BH,). 
are much more volatile than the borohydrides of Th, Pa, and U and 
are liquids at room temperature. Results from low-temperature 
single-crystal x-ray diffraction investigation of Np(BHs), show that 
its structure is very similar to Zr(BH,),. With the data from low- 
temperature infrared and Raman spectra, a normal coordinate analy- 
sis on Np(BH,), and Np(BD,), has been completed. EPR experi- 
ments on Np(BH,),/Zr(BH;); and Np(BD,)s/Zr(BD,)s have charac- 
terized the ground electronic state. 5 figures. 


16255 (LBL—10377) Alkyl, hydride, and related 
bis(trimethylsily!)-amide derivatines of the 4f- and 5f-block metals. 
Andersen, R.A. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Dec 1979. Contract W-7405-ENG-48. 19p. (CONF- 
790917—20). Dep. NTIS, PC A02/MF AO1. 

From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

Physical properties (magnetic susceptibility, NMR, crystal 
structure, etc.) are reviewed for trivalent lanthanide/actinide deriva- 
tives, divalent lanthanide derivatives, and tetravalent actinide deriva- 
tives. (DLC) 


16256 Theoretical studies of the O+Hb2 reaction. Walch, S.P.; 
Wagner, A.F.; Dunning, T.H. Jr.; Schatz, G.C. (Theoretical Chemis- 
try Group, Chemistry Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). J. Chem. Phys.; 72: No. 4, 2894-2896(15 Feb 
1980). 

ab initio theoretical calculations of the potential energy sur- 
faces and rates of reaction of the O+Hbp reactions are reported. 
(AIP) 


16257 Computer control and data acquisition in the thermal 
desorption experiment. Chadwick, P.A.; Bernasek, S.L. (Princeton 
Univ., NJ). Chem., Biomed., Environ. Instrum.; 9: No. 3, 227- 
237(1979). 

An experimental system which provides computer control of 
the thermal desorption experiment is presented. Both the hardware 
and software used in this system are described. This system greatly 
simplifies the use of the thermal desorption technique to investigate 
the mechanisms of complex multiple product heterogeneous reac- 
tions and allows the effects of poisoning and coadsorption in these 
systems to be investigated. 4 figures. 


ISOTOPE EFFECTS 


16258 Electron spin: echo modulation studies of silver atom sol- 
vation in methanol. Geometrical model for the methanol solvation 
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shell. Ichikawa, T. (Wayne State Univ., Detroit, MI); Kevan, L.; 
Narayana, P.A. Contract EY-76-S-02-2086. J. Phys. Chem.; 83: No. 
26, 3378-3381(27 Dec 1979). 

Electron spin echo modulation studies have been carried out 
for Ag® in CDs;OH and CH3OD at 4.2°K. The data have been 
analyzed by using ratio analysis and complete simulation. The results 


indicate that Ag® is surrounded by four methanol molecules with 
their oxygen ends pointing toward Ag® The average distance be- 
tween the silver atom and both the hydroxyl and methyl protons is 
about 3.3 A. There is no observable geometrical change in the 
solvation shell around Ag® on warming the sample to 77°K in 
contrast with the ice matrix. This is consistent with weaker hydro- 
gen bonding interactions in methanol than in water. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14673, 14705, 14824, 15137, 
16643, 16665 


16259 (AD-A—074560/4) Charge transfer and partial oxidation 
in the conductive hydrocarbon-iodine 2'-perylene. 31/sub 2/. 
Interim technical report. Teitelbaum, R.C.; Ruby, S.L.; Marks, T.J. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Chemistry). 17 
Sep 1979. Contract N00014-77-C-0231. 38p. NTIS, PC AA03/MF 
AOl. 

It has long been ao that the highly conductive complex- 
es formed between elemental iodine and various polycyclic aromatic 
hydrocarbons are molecular complexes, i.e., they contain iodine as 
Ip. In this contribution we report resonance Raman and iodine-129 
Mossbauer spectroscopic. 


16260 (CONF-791108—17) Kinetic analysis of complex reaction 
systems-methanol conversion to low molecular weight olefins. Antho- 
ny, R.G.; Singh, B.B. (Texas A and M Univ., College Station (USA). 
Dept. of Chemical Engineering). 1979. Contract EW-78-S-02-4717. 
19p. Dep. NTIS, PC A02/MF AO1. 

i From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

An analysis of the selectivity data when converting methanol 
to low molecular weight hydrocarbons suggests that methane, pro- 
pylene, and propane are formed by the primary reaction of methanol 
decomposition. Ethane, carbon monoxide, and dimethyl ether are 
formed by primary reactions and participate in secondary reactions. 
Carbon dioxide and ethylene are produced by secondary reactions. 


16261 (CONF-791134—8) Thermal conductivity measurements 
and molecular association in ethanol vapor. Frurip, D.J.; Curtiss, 
L.A.; Blander, M. (Argonne National Lab., IL (USA)). 1979. Con- 
tract W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF AOl1. 

From '6. international thermal conductivity conference; Chi- 
cago, IL, USA (7 Nov 1979). 

Thermal conductivity measurements on ethanol vapor are 
reported as a furction of temperature (329-419K) and pressure (100- 
1800 torr). The thermal conductivity versus pressure plots at con- 
stant temperature exhibit strong upward curvature at the lower 
temperatures and nearly linear increases at the higher temperatures. 
This enhancement in the thermal conductivity is indicative of the 
presence of a dimeric species and one or more larger clusters in the 
vapor. Analysis of the data gave best fits for monomer-dimer- 
tetramer and monomer-dimer-hexamer models. The resulting ther- 
modynamic parameters for the association reactions in the monomer- 
dimer-tetramer model are: -AH2 = 3.70 kcal mol™', -AS2. = 16.36 cal 
mol”! K~4 -AH, = 22.15 kcal mol™', -AS, = 74.65 cal mol™? K~*. 
Quantum mechanical evidence indicates that the tetramer is the most 
probable associated species larger than the dimer. 


16262 (CONF-791134—9) Characterization of association in 
pyridine vapor by measurement of thermal conductivity. Curtiss, L.A.; 
Frurip, D.J.; Horowitz, C.; Blander, M. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 25p. Dep. NTIS, PC 
A02/MF AOl1. 

From 16. international thermal conductivity conference; Chi- 
cago, IL, USA (7 Nov 1979). 

The thermal conductivity of pyridine vapor has been meas- 
ured as a function of pressure in the range 100 to 500 torr at four 
temperatures (366.2, 371.1, 376.7, and 386.6 K) in a thick hot wire 
cell using a relative technique. The thermal conductivity increases 
linearly with pressure (4.3% over one atmosphere pressure at 376.7 
K). Analysis of the data in terms of dimer formation in the vapor 
using the Butler-Brokaw expression leads to an enthalpy and entropy 
of association of -4.93 kcal mol! and -22.2 cal deg™*mol™', respec- 
tively. Ab initio molecular orbital calculations using a minimal basis 
set on five possible structures for the pyridine dimer tentatively 
indicate that the most stable structure has a linear N....H-C hydrogen 
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bond with the planes of the two pyridine molecules perpendicular to 
each other. 


(COO—2889-6) Previously unreported intense ey 
wae and the pK/sub A/ of triplet methylene blue. Ohno. 

; Osif, T.L.; Lichtin, N.N. (Boston Univ., MA (USA). jt. of 
Gheomens 1979. Contract EY-76-S-02-2889. 19p. Dep. NTIS, PC 
A02/MF AO1. 

Excitation by a Q-switched er ruby laser (1.2 joule output 
at 694 nm, ~ 50 nsec flash) of 2-10 solutions of methylene blue 
in water, 30% ethanol in water or Lv v/v% water - CHsCN at pH 
values in the — .0 - 9.3 converted the dye essentially completely 
to its T; state absorption spectrum of T; dye was measured in 
different media at pH 2.0 and 8.2 by kinetic ee, 
Previously reported T-T absorption in the violet in acidic and 
alkaline solutions and in the near infrared in alkaline solution was 
confirmed. Values found for these absorptions in the present work 
with 30% ethanol in water as solvent are lambda/sub max/ ~ 370 
nm, €/sub max/ ~ 13,200 M~' cm™' at pH 2 and lambda/sub max/ 
~ 420 nm, €/sub max/ ~ 9,000 M~'cm™', lambda/sub max/ ~ 840 
nm, €/sub max/ ~ 20,000 M~'cm~' at pH 8.2. Long-wavelength T- 
T absorption in acidic solution is reported here for the first time: 
lambda/sub max/ ~ 680 nm, €/sub max/ ~ 19,000 M™' cm™ in 
30% ethanol in water at pH 2. Observation of a pH-independent 
isobestic point ~ 720 nm confirms that the long-wavelength absorp- 
tions are due to different peed states of the same species, 
MB*(T;) and MBH* (T;). The pK/sub A of MBH* (T;) in water 
was determined from the dependence on pH of absorption at 700 and 
825 nm to be 7.1, +- .1 and from the Pinctice of decay of triplet 
absorption to be 7.2. The specific rate of protonation of MB* (T;) by 
HPO.” in water at pH 4.4 was found to be 4.5 +- .4 x 10° M7? 
sec”). 


16264 (COO—2945-3) Continuous chemical reaction chromato- 
graphy. Progress report, February 1, 1979-January 31, 1980. Aris, R.; 
Carr, R.W. Jr. (Minnesota Univ., Minneapolis (USA). Dept. of 
Chemical Engineering and Materials Science). 1980. Contract EY- 
76-S-02-2945. 14p. Dep. NTIS, PC A02/MF AOI. 

An experimental investigation of the acid catalyzed hydroly- 
sis of methyl formate in a cylindrical annulus continuous chromato- 
graphic reactor containing 60 to 80 mesh charcoal packing was 
completed. The reactor carries out simultaneous reaction and separa- 
tion. A mathematical model of the reactor was developed and used 
for numerical simulation of reactor performance. Good agreement 
was obtained between experimentally measured elution peaks and 
those calculated by numerical simulation. Reaction yields were 
virtually 100%, far in excess of the equilibrium yield (75%) expected 
in the absence of separation of products. A theoretical investigation 
of a continuous, countercurrent moving bed chromatographic reac- 
tor was completed, and a new criterion for chromatographic reactor 
performance was developed. Construction of a cylindrical annulus 
continuous chromatographic reactor for a gas-solid catalytic reac- 
tions has been completed. Preliminary testing has been carried out, 
and experimental work on the a of cyclohexane over 
an alumina supported platinum catalyst has been initiated. 


16265 (DOE/ER/10383—1) Third Symposium on Macrocyclic 
Compounds, (Bri ogee Young Univ., Provo, UT (USA)). 1979. Con- 
tract AC02-79ER10383. ap. (CONF-7908105—{Absts)). Dep. 
NTIS, PC A03/MF AOl1. 

From 3. annual symposium on macrocyclic compounds; 
Provo, UT, USA (6 Aug 1979). 

At the Third Symposium on Macrocyclic Compounds there 
were sessions on facilitated transport, analytical applications, organic 
synthesis and reactions, phase transfer catalysis, and metal complexa- 
tion. Abstracts of the individual presentations are included. 


16266 (IS-T—878) Crystal and molecular structures of some 
osphorus insecticides and computer methods for structure 
determination. Lapp, R.L. (Ames Lab., IA (USA)). 1979. Contract 
bettas 144p. Dep. NTIS, PC A07/MF AO1. 
esis. 

Molecular structure investigations of a set of organophos- 
phorus insecticides have been carried out in order to acquire the data 
base to develop correlations between such parameters and their 
toxicities. The crystal and molecular structures of dimethoate A oe 
(rats) = 600 mg/kg), IPAT, and leptophos (LDso (rats) = nh 
kg) have been determined via three-dimensional x-ray analysi 
crystal and molecular structure of (-)-a- po eee tn ¢ )-0- 
methyl-phenylphosphonothioate was solved by conventional Patter- 
son and Fourier techniques to a final R value of 0.057. The crystal 
and molecular structures of two crystalline forms of calcium formate 
were determined. A new least-squares refinement program was 
written which is much more general and efficient than any previous 

rogram. In particular, a new block-diagonal approximation has 
| eee devised which is much more economical than full-matrix 
refinement and appears to work much better than previous block- 
diagonal methods. A Howells, Phillips and Rogers test for a center 
of symmetry and a Wilson plot have been programmed into the data 
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collection algorithm. Some approximations and special problems are 
discussed relative to implementing these routines in a real-time mode 
on a minicomputer. A mathematical background and program de- 
scription are included for each program. 


16267 Direct evidence for formation of radicals in a shock-loaded 
polymer. po mee Soe ee Bae Shrouf, R.D. (Sandia Labo- 

ratories, a New Mexico 87185). DE-AC04-76-DP00789. 
J. Chem. Phys.; 72: No. 5, 3421-3422(1 Mar 1980). 

We report the first direct evidence for the formation of 
radicals in shock-loaded polymers. This is obtained from electron 
spin resonance (ESR) studies of pl pa ae y pe ee samples 
SAP explosive loading and preserved for subsequent exami- 
nation. 


16268 Gas phase uv-visible spectra o' 
systems. Gangwer, T. (Brookhaven National Lab., ton, NY). 
yn i '6-C-02-0016. J. Phys. Chem.; 83: No. ist F176-2178(6 
Au 

. The analytical method used to study the reaction kinetics of 
the hydroaromatic system tetralin-1,2-dihydronaphthalene - naphtha- 
lene at 400°C is described. The gas-phase spectra and extinction 
coefficients for the individual species are presented. The system 
undergoes heterogeneous hydrogen transfer chemistry at this tem- 
perature, and the raw kinetic optical data were found to consist of 
three superimposed spectra of up to three different species. (BLM) 


16269 Mass spectral fragmentation of phenyl w-dialkoxyethyl 
tellurides. Knapp, F.F. Jr. (Oak Ridge National Lab., TN). Contract 
W-7405-ENG-26. Org. Mass —— 14: No. 6, 341-344(1979). 


1 w-dimetho: 1 tell 
ride [CaHa-Te-CH.CH(OW. R w= Cah Seonies an ye pa 


m/z 238 which corresponds he a rearrangement ion [CsHs-Te-OR]*. 
The formation of this is further illustrated by the presence of 
a a peak at m/z 241 in spectrum of the hexadeut analog (R 

= CDs) and a peak at m/z 252 in the spectrum of the ethyl analog 
(R = CH:CHs). These combined results illustrate the presence of 
only one of the alkoxyl groups in rearrangement ion. Several other 
abundant ions that contain oxygen but not tellurium are present in 
the spectra of these compounds. High resolution analyses have aided 
in the determination of the origin and composition of several of the 
characteristic ions formed upon electron impact fragmentation of 
phenyl w-dimethoxyethy] telluride. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 16269, 16273 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 16175, 16756 


16270 (COO—2960-4) Electrode polarization studies in hot cor- 
rosion systems. Progress report, 1 June 1979-31 April 1980. Dever- 
eux, O.F. (Connecticut Univ., Storrs (USA). Inst. of Materials Sci- 
ence). Feb 1980. Contract EY-76-S-02-2960. 39p. Dep. NTIS, PC 
A03/MF AOl1. 

Work on the following discrete tasks is reported: Electrode 
Polarization Studies in Molten Sodium Carbonate: A comprehensive 
set of tests has been performed on iron, nickel, and types 304 and 316 
stainless steel in gas mixtures of controlled CO, CO:, He, and HeS 
pressures at a total pressure of one atmosphere and in a temperature 
range of 900 to 1000°C. The polarization curves thus derived have 
been reduced to a set of empirical kinetic constants via computer 
modelling. Gas/Metal Reactions in Mixed Oxidants: Oxidation of 
iron in gas mixtures of controlled P/sub CO/, P/sub CO/2, P/sub 
H/2 and P/sub H/2/sub S/ at a total pressure of one atmosphere and 
a temperature of 900°C has been studied. In the P/sub S/2 and P/sub 
O/2 ranges employed sulfide scales were formed; P/sub O/2 influ- 
enced the short term sulfidation kinetics. Specimen geometry was 
seen as a significant factor influencing long term kinetics. Liquid 
Line Corrosion: A reproducible corrosive attack is seen at the 
metal/molten carbonate/gas phase junction. This attack can be quan- 
titatively evaluated and explained in terms of a diffusion model. 
Evaluation of Reaction Kinetics from Polarization Data (addendum): 
previous modelling procedures have been expanded to include one 
or more anodic reactions displaying passive behavior. 


16271 (IS-T—886) Oxygen reduction on a graphite paste 

catalyst loaded graphite paste electrode. DiMarco D.M. Fann Ny 
IA (USA)). Mar 1980. Contract W-7405-ENG-82. 166p. Dep. NTIS, 
PC A08/MF AO1. 


Oxygen reduction was studied in basic solution at a graphite 
paste electrode (GPE). The GPE was used as the disk of a rotating 
ring disk electrode (RRDE) and experiments were done using the 
voltage scan technique. The enhancements afforded by catalysts 
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applied to the GPE were also studied. Oxygen reduction on a GPE 
was shown to be a two-electron process resulting in the formation of 

xide. The Tafel slope (plotted as potential versus log[i/sub 1/ x 
V/(i/sub 1/ - i)]) was 180 mV. The presence of gold, silver, or 
platinum on the GPE shifted the oxygen reduction wave approxi- 
mately 800 mV in the anodic direction. Comparison of the data on a 
metal catalyzed GPE to the solid metal electrode showed that the 
former electrode produced a greater fraction of peroxide as product 
than did the latter. Silver and gold catalyzed GPEs gave Tagel 
slopes of about 120 mV. The intermediate catalysis of iron and 
cobalt porphyrin was also examined. While the cobalt porphyrin 
catalyzed oxygen reduction at a more anodic potential than the iron 
[ete pay the latter ap more active in reacting the peroxide 
lormed as the product of the disk reaction. 


PHOTOCHEMISTRY 


16272 UV laser photochemistry of CCl, and CCF . Tiee, J.J.; 
Wampler, F.B.; Rice, W.W. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 72: No. 5, 2925-2927(1 Mar 1980). 

The ArF (193.3 nm) irradiation of CCl and CClsF has been 
investigated. The laser photolysis of CCl, yields emission from CCl 
(A ?7A—X ?Pi), CCh(*B:i—X 'A,), Ch[A *Pi (0/sub u/*) —X '2/ 
sub g/*], and other systems. A dye laser was used to obtain the 
fluorescence excitation spectrum of the CCl radical near the O—0 
band center (A 7A—X ?Pi). The CCl (A 7A) radicals are formed by 
at least a three photon absorption process and laser fluence depen- 
dences are reported for various photofragments. The ArF laser 

hotolysis of CClsF yields results very similar to those of CCk. 
Possible mechanistic channels are presented for both CCl and 
CC\sF photolysis which are consistent with the observed photofrag- 
ments, fluence dependences, and known thermochemical data. 


16273 Mechanism of product formation during the photolysis of 
ketene. Russell, R.L.; Rowland, F.S. (Univ. of California, Irvine). 
om E(04-3)-34. J. Phys. Chem.; 83: No. 16, 2073-2078(9 Aug 
The photolysis of ketene has been studied with both 
%CH2CO and CHTCO, and a new mechanism is suggested for the 
reactions of triplet methylene in pure ketene. The isotopic experi- 
ments are consistent with the set of reactions, (6) plus (8) to (11), 
CH: + *CH2 — C2H2 + 2H (8), H + CH2CO — CHs + CO (9), 
5CH, + CHs — CH, + H (10,11), CHs + CHs — C,He (6); and 
not with the earlier proposal of (3) to (6), *>CH2 + CH2:CO — CHs 
+ CHCO (3), CHCO + CHCO — C,H: + 2CO (4), CHs + 
CHCO — C,H, + CO (5). The formation of atomic hydrogen rather 
than molecular hydrogen in (8) has important consequences for 
interpretation of the flash photolysis of ketene. 


16274 Electron spin resonance determination of hindered rotation 
in benzyl radicals. Resonance stabilization energy. Conradi, M.S.; 
Zeldes, H.; Livingston, R. (Oak Ridge National Lab., TN). Contract 
W-7405-ENG-26. J. Phys. Chem.; 83: No. 16, 2160-2161(9 Aug 1979). 

ESR spectra of four substituted benzyl radicals have been 
obtained in the 100 to 237°C temperature interval. Alternating line 
width effects appear and are shown to arise from hindered rotation 
about the Cl to C7 partial double bond. The experimental line 
shapes are analyzed to yield values of the mean rate w of intercon- 
version between the two conformers. These interconversion rates fit 
well to the Arrhenius expression w = k exp(-E/RT) with values of 
log k and of E being reported for the different radicals. Because the 
transition state of this interconversion reaction corresponds to zero 
overlap of the Cl and C7 7 orbitals, the activation energies reported 
here are measures of the resonance stabilization in these benzyl 
radicals. The reported values are compared with a previous theoreti- 
cal calculation as well as the simple Hueckel model. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 14949, 16783 


16275 (LBL—10410) Chemical actions of ionizing radiation on 

derivatives of glycine in the neutral (Zwitterion) and basic 
forms. Garrison, W.M.; Sokol, H.A. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jan 1980. Contract W-7405-ENG- 
48. 12p. Dep. NTIS, PC A02/MF AOI. 

Effects of protonation of the terminal NH2 group on the 
relative yields of reductive deamination and deamidation by e~ in the 
y-tadiolysis of di, tri and tetra glycine in the solid state are de- 
scribed. The experimental data provide direct chemical evidence of 
oe sites of addition of e to c = o bonds along the peptide 
chain. 
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16276 ESR study at 77 K of the bromine atom and the >N— 
Br°x = radical iD (Chex a ae a. 
Muto, H.; Kispert, L.D. emistry Department, niversity o! 
Alabama, Tuscaloosa, Alabama 35486). J. Chem. Phys.; 72: No. 4, 
2300-2309(15 Feb 1980). 

Two radicals have been identified from an ESR study of N— 
bromosuccinimide single crystals x-ray irradiated at 77 K. One is the 
previously studied o* radical fromed by an electron attachment to 
the antibonding orbital of the N—Br bond in N—bromosuccinimide 
and the other is a bromine atom. Analysis shows that the o* radical 
interacts with a neighboring proton to give a large proton superhy- 
= coupling of (37, 26, 21)G and it has suggested that the > N— 

r group is nonplanar. The bromine atom which apparently origi- 
nates from the cation precursor exhibits a very large g anisotropy of 
(1.837, 2.384, 2.430) and a bromine 81 coupling of (+510, +183, 
+209)G. It has been found from the g and hyperfine coupling 
tensors that the crystal field splitting (A=4200 cm™~') is about the 
same order as the spin—orbit coupling (A =2456 cm™*) and that the 
spin densities in the 4p and 4s orbitals are estimated to be close to 
unity and 0.004, respectively. The geometry of the trapping site has 
been deduced by comparing the crystallographic coordinates with 
the principal directions of the g and A tensors. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 
REFER ALSO TO CITATION(S) 16240, 16675 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 14939, 16483, 16702 


16277 (K/ET—5007) Removal of noble gases by selective ab- 
sorption. Merriman, J.R.; Stephenson, M.J.; Kanak, B.E.; Little, 
D.K. (Oak Ridge National Lab., TN (USA)). Jan 1980. Contract W- 
7405-ENG-26. 20p. (CONF-800211—3). Dep. NTIS, PC A02/MF 
AOl. 


From International symposium on management of gaseous 
wastes from nuclear facilities; Vienna, Austria (18 Feb 1980). 

Process performance and reliability have been demonstrated 
on an engineering scale with 10 years of pilot plant operation, 
including extended testing with *Kr, '**Xe, and '"I. The selective 
absorption process is based on exploitation of solubility differences 
which exist among the noble gases and other gas-phase constituents 
in a fluorcarbon solvent. Much information now exists on the 
solubilities of various components in CC12F2, which is the reference 
solvent, and on other aspects of this fluorocarbon system. The 
effects of carrier gas coabsorption and solvent vaporization/conden- 
sation on noble gas mass transfer inside the absorption and stripping 
zones have been determined. The effects of column size on mass 
transfer have also been measured and rigorous engineering models 
have been derived for the process hardware. Many improvements 
and simplifications have been made to the original version of the 
process, and depending upon the separation task, a variety of system 
configurations is possible. The selective absorption process is appli- 
cable to essentially all types of nuclear fecilities, and several gas 
cleanup tasks have been considered. One of these, post-accident 
reactor cleanup, is described. 


16278 (RFP—2980) Equilibria and thermodynamic properties of 
the plutonium-hydrogen system. Haschke, J.M.; Hodges, A.E. III; 
Smith, C.M.; Oetting, F.L. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 1980. Contract EY-76-C-04-3533. 
15p. (CONF-800402—2). Dep. NTIS, PC A02/MF AOl1. 

From International symposium on the properties and applica- 
tions of metal hydrides; Colorado Springs, CO, USA (7 Apr 1980). 

Equilibrium, kinetic and x ray diffraction data show the 
existence of two stability regimes in the Pu-H system. A metastable 
solid solution between CaF2-type PuH: 9 and anti-FesAl-type PuHs o 
forms at low temperature and behaves as an ideal solid solution. 
Equilibrium and calorimetric results show that the enthalpy of 
formation varies linearly from -38 to -50 kcal/mol between the lower 
ew boundary and the trihydride. The phase relationships estab- 
ished at high temperature are similar to those of the lanthanide 
difluoride-lanthanide trifluoride systems. A series of CaF2-related 
phases apparently forms between PuH: » and Pu: 5; a nonstoichio- 
metric hexagonal (LaF3-type) hydride exists in the range PuHe 9- 
PuHs o. A procedure for preparing pure hexagonal puHs oo is 
described, and the hysteresis behavior of the Pu-H system is dis- 
cussed. 


16279 (UCRL-Trans—11546) Volatility of mendelevium and its 
binary compounds, I, Zvara, I.; Belov, V.Z.; Domanov, V.P.; Zhui- 
kov, B.L.; Reetts, T.; Khyubener, Z.; Shalaevskii, M.R. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). Dec 1979. Translation 
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rn information not available. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The evaporation of metallic mendelevium from molten lanth- 
anum at a temperature of 1150°C has been investigated and com- 
pared with the behavior of a series of lanthanide and actinide 
elements. Mendelevium and fermium have a higher volatility than 
californium and bivalent lanthanides. The isotope **Md was pro- 
duced by bombarding a **°Bk target with 125 MeV **Ne ions. The 
effective cross section for the reaction was about 3 x 107° cm? 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 16334, 16448 


16280 (AD-A—069169) CARS investigations in sooting and tur- 
bulent flames. Technical report, 1 October 1977-28 February 1979. 
Eckbreth, A.C. (Purdue Univ., Lafayette, IN (USA). Project Squid 
Headquarters). Mar 1979. Contract N00014-75-C-1143. 67p. NTIS, 
PC A04/MF AOl1. 

Coherent anti-Stoke Raman spectroscopy (CARS) investiga- 
tions in sooting, laminar and turbulent, propane-fueled diffusion 
flames are reported. For a 5320 A pump wavelength, using a 
frequency-doubled neodymium laser, interferences can occur at very 
high soot densities. For N2 CARS, there are both incoherent and 
coherent components to the interference. The incoherent interfer- 
ence arises primarily from anti-Stokes fluorescence from C2 excited 
by Stokes laser absorption. The C2 is created by the laser vaporiza- 
tion of soot particulates, shown to occur even on a nanosecond time 
scale. The coherent interference arises most probably from electroni- 
cally-resonantly enhanced wave mixing in the C2. Fortunately, 
neither interference is very large. By proper experimental design, 
interference-free CARS spectra from flame N2 can be obtained even 
at high soot densities. CARS signatures from N2 have been em- 
ployed to map the temperature field with high spatial precision 
throughout a small, luminous, highly sooting, laminar propane diffu- 
sion flame. Single pulse (approx, 10 nanosecond) CARS thermo- 
metry has been demonstrated in various regions of a highly swireld, 
turbuelnt propane diffusion flame. Based upon these investigations, 
CARS continues to appear very promising for diagnostic applica- 
tions to practical combustion sources. 


16281 (LA—8141-MS) Model of burning and detonation in 
rocket motors. Forest, C.A. (Los Aiamos Scientific Lab., NM 
(USA)). Jan 1980. Contract W-7405-ENG-36. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

Rocket motor dome failure may produce a damaged porous 
bed of propellant adjacent to the motor case. This porous bed of 
propellant may burn and ultimately cause detonation of the motor. A 
numerical model is presented which examines detonation of the solid 
propellant grain from shocks induced by the burning porous bed. 
Calculations are made in one- and two-dimensional cylindrical ge- 
ometry and employ the Forest Fire model of shock-induced decom- 


position. 


16282 (SAND—80-0081C) Theory of droplet combustion at high 
pressures. Baer, M.R. (Sandia Labs., Albuquerque, NM (USA)). 
1980. Contract EY-76-C-04-0789. 36p. (CONF-800408—1). Dep. 
NTIS, PC A03/MF AOl1. 

From Conference of the western states section of the Com- 
bustion Institute; Irvine, CA, USA (21 Apr 1980). 

A theory of liquid droplet combustion at subcritical, near- 
critical, and supercritical pressures is presented. At high pressures, 
the theoretical model is composed of two separate parts. During 
droplet heatup when the temperature within the droplet is below its 
thermodynamic critical temperature, a quasi-steady diffusion film 
model is used. Incorporated in this model are the effects of nonideal 
gas behavior including gas absorption in the liquid phase and the 
effect of droplet surface recession. When the droplet temperature 
exceeds the critical temperature limit, the diffusion is considered to 
be entirely time varying and the previous model provides the initial 
conditions to the pure diffusion-controlled vaporization. A Green's 
function integral solution to the diffusion equation is used to deduce 
the supercritical combustion characteristics. Effects of convection 
are introduced by multiplicative Froessling corrections to the diffu- 
sion film coefficients. Predictions of n-heptane droplets combusting 
in high pressure air are in excellent agreement with the experimental 
results. In the near critical pressure regime, a significant amount of 
droplet mass vaporizes before the droplet reaches a critical tempera- 
ture. At all pressures a modification of the film coefficients for 
natural convective effects yields meaningful estimates of combustion 
burn time. The presence of natural convection at supercritical pres- 
sures causes the combustion burntime to be weakly dependent upon 
pressure and a significant departure from the p/sup 1/3/ law is 
indicated 


ENGINEERING 


GENERAL ENGINEERING 


16283 (SAND—80-0156) User/programmer guide fo 
dumping drawing files to tape. Robbins, D.K. (Sandia Labs., Albu- 
querque, NM Byes) ¢ Jan 1980. Contract EY-76-C-04-0789. 26p. 
Dep. NTIS, PC A02/MF AO1. 

This document describes program UCMD 64 - an Applicon 
AGS/900 User Command for selectively dumping drawing files 
onto magnetic tape, through use of an Applicon System. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 14919, 16078, 16079, 16081 


16284 (ANL-CT—80-3) DOE/ANL/HTRI heat exchanger tube 
vibration data bank. Halle, H.; Chenoweth, J.M.; Wambsganss, M.W. 
(Argonne National Lab., IL (USA)). Feb 1980. Contract W-31-109- 
ENG-38. 77p. Dep. NTIS, PC AOS/MF A0O1. 

Development of a new heat exchanger tube vibration data 
bank at Aine National Laboratory is described. Comprehensive 
case histories on heat exchangers that have experienced tube-vibra- 
tion problems and units that have been trouble-free are accumulated 
and this information is rendered available for evaluation, improve- 
ment, and development of vibration-prediction methods and design 
guidelines. Discussions include difficulties in generating a data bank, 
data form development, and solicitation efforts. Also included are 15 
case histories upon which the data bank will be built. As new case 
histories are received, they will be assembled and published as 
addenda to this report. 


16285 (BDX—613-2350) Heat pipe cooling of an aerospace foam 
mold manu process. Hahn, D.R.; Feldman, K.T.; 
P.L. (Bendix Corp., Kansas City, MO (USA)). 1980. Contract EY- 
76-C-04-0613. 7p. (CONF-800104—4). Dep. NTIS, PC A02/MF 
AOl. 

18. AIAA aerospace sciences meeting; Pasadena, CA, 
USA (la in 1980). 

A passive heat pipe cooling system was developed to “ a 
Bendix foam mold used to manufacture aerospace foam parts. The 
cooling system consists of ten copper-water heat pipes with cooling 
fins implanted into the aluminum mold and cooled by a domestic size 
fan blowing ambient air. The number and location of the heat pipes 
was determined to provide the most effective cooling and mold 
isothermalization based on experimental measurements of mold tem- 
peratures during the exothermic foaming process and from practical 
considerations of the mold geometry and use. Performance tests 
were cnducted on an individual heat pipe and on the ten heat pipes 
implanted in the mold. Both exothermic foam heating and internal 
electrical heat input were used in the experiments. The experimental 
test results indicate that the heat pipe cooling system with a fan is 
four to six times faster than free convection cooling of the mold with 
no heat pipes or fan and nearly twice as fast as cooling by the fan 
only. Similarly fast increases in mold heating time in the cure 
furnace could be realized if the heat pipes are used during this part of 
the production process. The heat pipes also cool hot spots in the 
mold and help isothermalize the mold so that better quality foam 
parts should be produced. 


16286 (DOE/TIC—11111) Quarterly report, October 1-Decem- 
ber 31, 1979. Halle, H.; Holtz, R.E. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 3p. Dep. NTIS, PC 
A02/MF AOl1. 

The heat exchanger tube vibration program involves the 
testing of segmentally-baffled shell-and-tube heat exchangers for the 
purpose of obtaining tube vibration data under controlled conditions. 
Tube bundles of various configurations, intentionally designed to 
vibrate under the water flow test conditions to which they will be 
exposed, will be tested. The test data will subsequently be used to 
evaluate the prediction methods and design criteria to avoid vibra- 
tion problems. The effort will be complemented by utilization of 
field experience, to be collected and cataloged in a data bank. The 
testing of the test heat exchanger with the initially furnished full tube 
bundle, eight crosspass configuration, was completed and prepara- 
tion of a test report initiated. 


16287 (SAND—79-2315C) Enhanced method of bubble testing. 
Hartley, J.L.; Garcia, F. (Sandia Labs.. Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 8p. (CONF-800311—1). Dep. 
NTIS, PC A02/MF AOl1. 

From American Society for Non-Destructive Testing confer- 
ence; Philadelphia, PA, USA (24 Mar 1980). 
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Bubble leak testing consists of immersin 
indicator fluid in a manner to cause a pressure 


a package in an 
ifferential across 


container wall. Leakage is then detected by bubble formation at the 


opening. During bubble leak testing as required in MIL- 
83B, the package is first evacuated for 1 hour and then 
immersed in fluorocarbon FC78 or FC72 detector hiquid at ambient 
temperature and at a gauge pressure of 4 atmospheres. After 2 hours 
- to pressurized FC, a leaking package may contain either 
vapor or condensed FC liquid, or both, in addition to residual 
= depending upon the leak rate and free volume of the package. 
Finally, to develop a pressure differential for bubble detection, the 
package is immersed in another liquid, FC43 heated to 125°C in an 
open container. Calculations are presented indicate that gross leak 
testing as outlined in MIL-STD-883B can be enhanced if detector 
liquid FC78 or FC72 exposure is completely eliminated. Instead, the 
package is immersed only in FC43 indicator liquid at ambient 
temperature. Pressure above the liquid is reduced to 2 torr, and 60 
allowed for bubble detection. Evaluation of the two leak test meth- 
ods, MIL-STD-883B and Vacuum Over FC43 (VOFC) showed that 
the VOFC test method exhibits almost 2 orders of magnitude smaller 
leak detectability, and a significant reduction in testing time is 
obtained. Package testing time of 3 h is required by MIL-STD-883B. 
Testing is completed in 10 min using VOFC method. Furthermore, 
tests by VOFC are a direct measure of package leak rate at the 
desired and predictable pressure differential of 1 atm as well as the 
desired gas species, air. (LCL) 


16288 X-ray zone plates fabricated using electron-beam and x-ray 

y. Shaver, D.C.; Flanders, D.C.; Ceglio, N.M.; Smith, H.I. 
(Lincoln Laboratory, Massachusetts Institute of Technology, Lex- 
ington, Massachusetts 02173). J. Vac. Sci. Technol.; 16: No. 6, 1626- 
1630(Nov 1979). 

Fresnel zone plate patterns, free of spherical aberration, with 
diameters of up to 0.63 mm and linewidths as small as 1000 A were 
fabricated on polyimide membrane x-ray masks using scanning elec- 
tron beam lithography. Distortion of the electron beam scan raster 
was reduced to < or =2500 A over a 2 x 2 mm field by applying 
deflection corrections, while viewing the distortion using a Moire 
method. C/sub K/ x-ray lithography was used to replicate the zone 
plate pattern in thick PMMA over a 100 A thick plating base on a 
glass substrate. Zones plates in 1.3 ym thick gold were fabricated by 
plating, and made free-standing by removal of the plating base and 
the supporting glass substrate. Zone plates were tested as imaging 
elements with visible light and soft x-rays. 


16289 (UCRL—15153) Recompression heater failure: dnamic 
analysis of rotating train. Phase I. Final report. (Pretech, Inc., Pleas- 
ant te CA omg onal Contract W-7405-ENG-48. 108p. Dep. 
NTIS, PC A06/MF 

Following ty sabes malfunction and partial mechanical 
disintegration experienced in the Lawrence Livermore Laboratory's 
Recompression Heater Unit on December 8 and 12, 1978, a survey 
of failure data and dynamic response characteristics of the Re- 
rr yee Heater Unit was requested. The subject compressor is 

dual rotor, counter rotating lobe type and is a prototype 
design model without + a ga operating history. The objectives of 
the first phase of the failure study were to identify the most likely 
failure modes and to develop a mathematical dynamic model of the 
subject system. This work is summarized. The results of the analyt- 
ical and experimental investigation did not establish conclusive evi- 
dence of a particular failure mode as the cause of the December 12, 
1978 incident. Correlation between recorded prefailure vibration 
history and analytical modeling does, however, show that the most 
probable cause is interference between lobes (insufficient dynamic 
clearance) caused by excitation of torsional and/or lateral critical 


speeds. (LCL) 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 14654, 15947, 15948, 16358, 
16359, 16367, 16368, 16369, 16390, 17217, 17218, 17223 


(AD-A—067718) Experimental study of the characteris- 
planar thin-film SQUIDS. (Loyola Univ., New Orleans, LA 
(USA). Dept. of Physics). 24 Nov 1978. Contract N00014-75-C-1099. 
19p. NTIS, PC A02/MF AOI1. 
Supperconducting Quantum Interference Devices (SQUIDs) 
have been fabricated as part of a superconducting instrumentation 
a Measurements of the characteristics of planar thin-film 
IDs were made. Inductive coupling and direct coupling be- 
tween the SQUID and the external electronics were demonstrated. 
In each case the response to an applied field and the signal-to-noise 
ratio was determined. Results from the two coupling methods are 
cAuhory with that possible with commercially available SQUIDs. 
uthor 
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16291 (LA—8134) Magnetic refrigeration for space 
report on a design study. Barclay, J.A.; Steyert, W.A. (Los 
Scientific Lab., NM (USA)). Feb 1980. Contract W-7405-ENG-36. 
25p. . NTIS, PC A02/MF AOl. 

esults of a preliminary design study of magnetic refrigera- 
tors for s applications are summarized. Three items are dis- 
cussed: (i) a des design for a 5-W, 4 K to 20 K magnetic-wheel 
refrigerator; (2) a theoretical evaluation of a new device, called a 
regenerative-magnetic expander, that operates between 3.8 K and 20 
K; and (3) an active magnetic regenerator that provides refrigeration 
at 4 K and expels heat at 200 K. 


16292 (PB—294245) Standard reference materials: srm 768: tem- 
perature reference standard for use below 0.5 k. Stolen, R.J. Jr; Dove, 
R.B. (National Bureau of Standards, Neg ge DC (USA). Center 
for Absolute Physical Quantities). Apr 1979. 52p. NTIS, PC A04/ 
MF AOl. 

Cryogenic rature scales are now available (viz., the 
newly calaan EPT.1¢ which are quite accurate and which extend 
deep into the cryogenic region (as low as 0.5 K). It is the region 
below 0.5 K where no formal scale exists which is of concern here. 
By developing a compact device which provides five reference 
temperatures from 0.015 K to 0.21 K, the authors hope to provide a 
lingua franca by which experimental results of different laboratories 
involving the parameter temperature may be meaningfully com- 
pared. Such a device, designated SRM 768, is now available and 
consists of a self-contained assembly of coils and five samples which 
can be used to provide in situ temperature calibration. Simple room 
temperature electronics readily permit the observation of the five 
narrow and highly reproducible superconducting phase transitions. 
These phase transitions have been assigned temperature values by 
means of fundamental thermometers used at the National Bureau of 
Standards. Provided that care is exercised in reducing the magnetic 
field acting upon the device, the user can confidently expect to 
achieve a temperature reproducibility and traceability to the NBS 
temperature scale of plus or minus 0.3 mK. 


16293 Magnetic field dependence of the superconductor-normal- 
metal resistance. Hsiang, T.Y. (Ames Lasers, United 
States Department of Energy and Department of Physics, Iowa 
State University, Ames, Iowa 50011). Phys. Rev., B: Condens. Matter; 
21: No. 3, 956-961(1 Feb 1980). 

The superconductor-normal-metal boundary resistance be- 
tween Pb/sub 0.98/Bi/sub 0.02/ and Cd was measured as a function 
of magnetic field. Using the theory of Hsiang and Clarke, we deduce 
the electron-phonon inelastic scattering time tau/sub E/==0(T/sub 
c/) for quasiparticles on the Fermi surface and at T/sub c/ to be (3.5 
+- 0.7) x 10°"'s in the absence of magnetic fields. When a magnetic 
field is applied in the plane of the junction, the boundary resistance 
at a fixed reduced temperature T/T/sub c/(H) was found to de- 
crease with increasing field. This effect is ascribed to the pair 
breaking of the magnetic field in a type-II superconductor. Usin 
pair-breaking parameter a= DeH/c, where D is the electronic diffu- 
sivity determined from resistivity measurement, and a charge relax- 
ation time calculated by Schmid and Schoen, we quantitatively 
account for the magnetic field dependence of the boundary resis- 
tance. 


16294 Flux pinning by crystalline precipitates in an 

superconducting matrix. Clemens, B.M.; Johnson, W.L.; Bennett, J. 
(W. M. Keck Laboratory of Engineering Materials, California Insti- 
tute of of Technology, Pasadena, California 91125). J. Appl. Phys.; 
51: No. 2, 1116-1120(Feb 1980). 

The introduction of a small volume fraction of o-phase 
MoRu particles into an otherwise amorphous superconducting 
matrix of composition (Mo/sub 0.6/Ru/sub 0.4/)oSin0Bio is ob- 
served to result in substantial flux-pinning interactions and an in- 
crease of the sample T/sub c/. The critical current density in the 
presence of an externally applied field is increased by two to three 
orders of magnitude as compared to that of the amorphous matrix 
alone. The proximity effect explains the observed increase of T/sub 
c/ which results from the o-phase precipitate particles having a T/ 
sub c/ higher than that of the amorphous matrix. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


16295 (ANL/ENG—78-03) Mock-up and testing of a variable 
volume laboratory fume hood exhaust system. Vresk, J.; Hirsch, P.R.; 
Davis, S.A.; Myers, G.E.; Woodring, J.L. (Argonne National Lab., 
IL (USA)). 1980. Contract W-31-109-ENG-38. 41p. Dep. NTIS, PC 
A03/MF AOl. 

A test of an ANL-designed variable volume system prototype 
used to displace an existing constant volume fume hood ventilation 
system in a laboratory of the Materials Science Division is described. 
Performance characteristics such as response, stability, repeatability 
and hood containment were tested and evaluated, with particular 
pos oy on containment, to clearly demonstrate that operator safety 

the environment are not compromised. Results obtained clearly 
indicate the feasibility of implementing the prototype concept. The 
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variable volume system enables reducing conditioned ventilation air 
to the laboratory room by at least 50%, dependent solely 
internal heat loads. Normal hood exhaust of 200 CFM with the 
sash in a closed position can be provided by air used to condition 
building offices and corridors. In all modes of operation, i.e., fume 
hood face sash closed to fully open, the building differential pressure 
design criteria from office to corridor to laboratory to fume hood is 
maintained. Also, hood face velocity can be established to meet 
minimum requirements at any position of sash opening and test 
results indicate a hood containment efficiency equal to or than 
the presently existing constant volume proportional by-pass system. 


16296 (NUREG/CR—1235) Spey studies for the Nuclear 
Regulatory Commission. Evaluation and performance of open = y 
breathing apparatus. Progress report, October 1, 1977-September 30. 
1978. Hack, A.; Trujillo, A.; Bradley, O.D.; Carter, K. (Los 
Scientific Lab., NM (USA)). Jan 1980. Contract W-7405-ENG-36. 
24p. (LA—8188-PR). Dep. NTIS, PC A02/MF A01. 

The over-all performance and protection factors provided by 
12 NIOSH approved, 30-minute duration, self-contained breathing 
apparatus were determined while the respirators were worn by a 
panel of anthropometrically selected test subjects. Demand-type 
units provide much lower protection factors than do pressure- 
demand-t . Observations on facepiece pressure, sound level of 
end-of-life alarms, weight, and comfort are also recorded. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 14918 


16297 (CONF-791103—73) Hot cell measuring and test equip- 
ment calibration control. Taylor, K.J. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC 
A02/MF AOl. 

From American Nuclear Society meeting; San Francisco, 
CA, USA (12 Nov 1979). 

The need for increasingly accurate data on the performance 
of fuels and materials in nuclear reactors has placed increased 
emphasis on the quality of measurement of data obtained i in hot cells. 
A program has been proposed to incorporate the basic features of a 
standard measurement laboratory while recognizing the unique 
aspect of hot-cell measurements. That hot cells must comply with 
calibration procedures in order to maintain control of measurement 
parameters has been the basis for the system proposed for implemen- 
tation in the Hot Fuel Examination Facility (HFEF) at the Argonne- 
West Site, Idaho Falls, Idaho. 


16298 (NUREG/CR—0709) KENO-IV/CG, the combinatorial 
geometry version of the KENO Monte Carlo criticality safety pro- 
gram. West, J.T.; Petrie, L.M.; Fraley, S.K. (Oak Ridge National 
Lab., TN (USA)). Sep 1979. Contract W-7405-ENG-26. 110p. 
(ORNL/NUREG/CSD—7). Dep. NTIS, PC A06/MF A0O1. 
KENO-IV/CG was developed to merge the simple geometry 
input description utilized by combinatorial geometry with the re- 
peating lattice feature of the orapeet KENO geometry package. The 
—_ is a criticality code with the ability to model a complex system 
S pens rectangular lattices inside a complicated three-dimen- 
geometry system. Furthermore, combinatorial geometry was 
modified to differentiate between combinatorial zones describing a 
particular KENO BOX to be repeated in a KENO array and those 
combinatorial zones describing geometry external to an array. This 
allows the user to maintain a simple coordinate system without any 
geometric conflict due to spatial overlap. Several difficult criticality 
design problems have been solved with the new geometry package 
in KENO-IV/CG, thus illustrating the power of the code to model 
difficult geometries with a minimum of effort. 


16299 (ORNL/TM—6864) Design of viewing windows for con- 
trolled-atmosphere chambers. Robinson, J.N. (Oak Ridge National 
Lab., TN (USA)). Mar 1980. Contract W-7405-ENG-26. 65p. Dep. 
NTIS, PC A04/MF AOl. 

A guide to the design of safe viewing windows is presented. 
Design criteria, the properties of materials, t the problems of structur- 
al design in unreliable materials such as glass, the mathematics of 
reliability and redundance, and problems associated with testing 
windows are discussed, and formulas are presented for the design of 
windows. Criteria adopted at ORNL for controlled-atmosphere 
chambers are presented, a program for surveying and upgrading the 
safety of existing facilities is described, and the results of this 
program are reported 


16300 (ORNL/TM—6865) Criteria for controlled atmosphere 
chambers. Robinson, J.N. (Oak Ridge National Lab., TN (USA)). 
Mar 1980. Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF 
AOl. 

The criteria for design, construction, and operation of con- 
trolled atmosphere chambers intended for service at ORNL are 
presented. Classification of chambers, materials for construction, 
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operating procedures are presented. ORNL hamber systems, and 
oa 4H lures are ted ORNL Safety Manual Proce- 
jure 


IRNL Health Physics Procedure Manual Appendix A-7; 
appendices. 


and Design of Viewing Windows are included in 3 
(MCW) 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 14927, 14928 


16301 Spe pen god design of a shipping cask for 
rail solidified high level 


transport of E.; Peterson, 
P.L. (Battelle Pacific Northwest Labs Ric Richland, WA N (USA)). May 
1978. Contract EY-76-C-06-1830. 7p. : PC pn high 
tout emai HW) fom feprocesig spe LWR fel has nc 
level waste rom spent — 
been developed. Battelle, Pacific No: wy a Loney (PNL) 
conducted a program for the Departmen to develop a 
soe be shalt le mcasdien HLW, and to 
ee ang een le i om tian angle ying 
for use at technical meetings and in public information 
dion ys. The results of this work are summarized in this paper. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


16302 Anchored offshore structure with sway control -—. 
Shaw, C.W. (to J. Ray Ob ane and Co, Inc.). US Patent 
4,170,186. 9 Oct 1979. Filed date 17 Nov 1977. 8p. 

An offshore structure adapted to carry a drilling or produc- 
tion ada is described. The structure has a positive buoyancy and 
is tied-down to the ocean floor by tensioned cables such that the 
structure is maintained above the ocean floor and is tiltable. A 
plurality of anchored guy lines connect to the structure and are 
coupled to sway control apparatus that prevents excessive tilting of 
the structure by altering the length of the guy lines between the 
structure and the anchors. The sway control rp sega: comprises 
first and second winches having a separate reel for each guy line, 
with each guy line being coupled to a reel through a rigging device 
mounted on the structure. The winches are operable in response to 
off-vertical movement of the structure as produced by excessive 
wind, waves and current. 


LASERS 
REFER ALSO TO CITATION(S) 16391 


16303 (AD-A—066610) Ring laser gyro mirror substrate investi- 
gation. Final report, 28 April 1977—28 January 1978. Henry, R.D.; 
Medellin, D.; Liaw, J.H.W. (Rockwell International Corp., Ansa- 
heim, CA (USA). Autonetics Strategic Systems Div.). May 1978. 
Contract F33615-77-C-1091. 95p. NTIS, PC AOS/MF A01. 

This report discusses methods for the fabrication and charac- 
terization of muttilayer dielectric mirrors using single crystal garnet 
substrates. Polishing of garnet substrates to the required flatness for 
laser mirrors is described. The results of adhesion testing of SiO/ 
TiO? multilayer dielectric high reflectance coatings on garnets are 
discussed. The reuslts of characterization of the mirrors by scattering 
measurements and lock-band measurements are described as well as 
correlation of these two evaluation tools with regard to prediction of 
mirror performance in a ring laser. Emphasis is on the experimental 
aspects of the work. 


16304 (AD-A—066721) Measurement of kinetic rates for carbon 
monoxide laser systems. Technical report. Rich, J.W.; R.C.; 
Williams, M.J. ( Advanced Technology Center, NY 
(USA)). Nov 1978. Contract F49620-77-C-0020. 68p. NTIS, PC 
A04/MF AOl. 

The vibration-translation (V-T) deactivation rates for high 
vibrational quantum levels of carbon monoxide have been measured 
for collisions of carbon monoxide with ar, at room temperature. 
The rates are quantum-state-resolved and have now been measured 
for quantum levels from V = 10 up to V = 42. A laser optical 

umping technique is used; the measurements are in an environment 
free of electric discharge effects. In a related phase of the program, 
evidence of molecular vibration-to-electronic (V-E) energy transfer 
has been adduced. Preliminary analysis of this process is given, and 
potential V-E transfer laser action, based on highly vibrationally 
excited CO, is assessed. 


16305 (AD-A—069053) One meter KrF laser system. Semi- 
annual report, 24 November 1977-24 May 1978. Mangano, J.A.; Hsia, 
J.C.; Jacob, J.H.; Rokni, M.; Duzy, C. (Avco-Everett Research 
Lab., Everett, MA (USA)). 24 May 1978. Contract N00014-76-C- 
1032. 84p. NTIS, PC AOS/MF AOl. 

This interim technical report covers DARPA-sponsored re- 
search directed towards high power rare gas-halide lasers. The key 
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issues being addressed are: kinetics leading to laser medium gain and 
absorption, laser enna Snains. upper and lower laser state 
kinetics, intrinsic laser iency, amped pap adenw 5 | scaling. 
By operating at elevated temperatures and e-beam pumped XeF laser 
intrinsic efficiency of 5.5% was obtained at a pulse energy of 
5 J/1. The increase in efficiency is attributed to improved energy 
extraction from the XeF* (B) vibrational manifold and to decreased 
lifetime of the XeF ground state. Detailed comparisons were made 
between KrF laser experiments and Ss calculations. Excellent 
agreement was obtained. The compariso a the impor- 
tance of KrF* vibrational setcienel val ction B and C state 
— on laser performance at pump intensities exceeding 1,000,000 
/cu cm. 


16306 (AD-A—074746/9) The construction and performance of 
TEAL, Eggins, P.L.; Prosser, R.J.; Simmons, A.C. (UKAEA Wea 
ons Group, Aldermaston. Atomic Weapons Research Establi 
ment). Jun 1979. 34p. NTIS, PC AA03/MF AO1. 

The construction of TEAL (Transversely Excited Atmos- 
pheric pressure Laser) (TEAL) is described with reference to the 
oe specification for single pulse thermal blooming a 

Ii the major performance ters are described, such as ener; 
temporal profile, spectrum and stability. In particular, several er. 
ent measurements of the spatial profile are compared with theoreti- 
cal predictions, which in gene redict well the main features but 
not the finer details. Also the results of pulse stretching My ger 
are described, in which the pulse is lengthened from 3 to 14 
microsec. 


16307 (AD-A—074951/5) —* of dons ps 
in gases. aug 76-30 


amplification processes 
pee L.M. (Drexel Univ. Philedeiphin: hia, Pac (USA). Dept. — 
Physics and Atmospheric Science). 1 Sep 1979. 84p. NTIS, PC 
AAOS/MF AOl1. 

This report summarizes our theoretical and experimental find- 
ings. It is divided into 8 sections. Section 1 contains a general 
description of the problem and a s of the main results. 
Section 2 contains the theory of two-photon amplification. Section 3 
details the requirements for the selection of an appropriate active 
medium. Section 4 describes the pumping requirements and the 
handling and preparation of the vapor cell. Section 5 contains a 
description of the curve of growth method which has been used in 
the work to measure the density of Calcium vapor. Section 6 
describes the details of operation of the pump dye laser and of the 
second harmonic generation. Section 7 contains a description of the 
construction and operation of the infrared dye laser. Section 8 
contains a description and technical details of the timing circuitry 
used to fire the pump and probe lasers in a preassigned temporal 
sequence. 


16308 (N—79-17212) A frequency selective CO, laser reflector 
ee on quartz, Hartmann, B. Aug 1978. Dp. “NTIS, PC A02/MF 
AOl 

A resonator mirror was designed which forces a CO2 laser to 
emit a single line in the 9 micrometer band instead of the normally 
dominant lines in the 10 micrometer band. The frequency selective 
properties of the mirror are due to the frequency dependent reflec- 
tion properties of quartz in the infrared. A retical estimate of the 
mirror damage threshold was made. Some improvement of the peak 
reflectivity of the crystalline quartz mirror, without much loss in 
frequency selectivity, was obtained by a thin film coating of ThF4 
and ZnS. A coated crystalline quartz mirror should withstand laser 
output power levels of approximately 10 W (cw) and 0.1-0.5 MW 
(0.1 microsecond pulsed) in carefully designed resonators. 


(PB—295015) A servo controlled electro-optic modulator 
for cw laser power stabilization and control. Technical note. Fowler, 
J.B.; Lind, M.A.; Zalewski, E.F. (National Bureau of Standards, 
Washington, DC (USA). Center for Radiation Research). Apr 1979. 
21p. NTIS, PC A02/MF AO1. 

Two simple designs for a low cost laser stabilization system 
are presented. The systems described are capable of stabilizing the 
power output of a cw laser line to better than .05% from dc to 100 
kHz in the 350 to 1150 nm spectral range. 


16310 Versatile high-througaput filter for altering the spectrum 
of multiple-frequency lasers. Greiner, N.R. (Los Alamos Scientific 
Laboratory, University of California, P.O Box 1663, Los Alamos, 
New Mexico 87545). Rev. Sci. Instrum.; 51: No. 3, 392-393(Mar 
1980). 


This device filters any desired subset of frequencies from a 
multiple-frequency laser without reducing substantially either the 


power in the remaining frequencies or t 
reconstructed beam. It should be useful in m 
photochemistry and the probing of multiple-freq 


16311 High-power Pare laser re design and per- 
formance characteristics. Seka, W.; Soures, J.; Lewis, O.; Bunken- 
burg, J.; Brown, D.; Jacobs, S.; Mourou, G.; Zimmermann, J. 


— quality of the 
tiple-fi aca og laser 
jaser media. 
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(University of Rochester, Laboratory for Laser Energetics, Roches- 
ter, New York 14623). EY-76-C-02-2812. Appl. Opt.; 19: No. 3, 409- 
419(1 Feb 1980). 

A one-beam prototype of a large twenty-four-beam phos- 
phate-glass laser system has been built and tested. Basic design 
characteristics include Nd-doped phosphate glass, rod amplifiers up 
to 90-mm diam, the propagation of a circularly polarized beam, 
extensive spatial filtering and imaging, and the use of large-aperture 
Pockets cells. The protot system has demonstrated focusable 
power in excess of 750 GW/beam at 50- full width at half- 
maximum (FWHM) pulse duration and delivered 165 J of 
focusable energy in a 500-psec (FWHM) Fm! Maximum beam 
brightness has been alias poy to be 4x 10'°W/cm?xsr at a firing rate 

shots/hr. Peak-to-background energy constrast of 10° has been 
achieved with this system. A detailed description of the system 
design and performance is presented. 


16312 Carbon dioxide laser system with zero small signal gain. 
Figueira, J.F.; Nowak, A.V. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Appi. Opt.; 
19: No. 3, 420-421(1 Feb 1980). 

The design and Ferman] of a small multipass CO2 laser 
system that has loan fully stabilized against parasitic oscillations are 
described. By the use of a multicomponent gas isolator mixture, the 
round-trip small-signal gain of the system is reduced to zero, while 
the output power remains at 40% of its nonstabilized value. 


16313 Saturation of transmitted intensity of CO. laser pulses in 
germanium. Yuen, S.Y.; Aggarwal, R.L.; Lax, B. (Francis Bitter 
National Magnet Laboratory, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). J. Appl. Phys.; 51: No. 2, 
1146-1131(Feb™ 1980). 
The transmission behavior of 90-ns COz laser pulses through 
ag ium has been studied at high intensities up to 20 MW/cm?. 
ith increasing incident intensity, the transmitted intensity was 
observed to saturate quite abruptly at a level which decreased with 
increase in crystal length. The saturated level of transmitted intensity 
was found to be higher at lower temperatures. The observed trans- 
mission behavior is interpreted in terms of multiphoton absorption 
across the direct band gap, followed by absorption by the excess 
carriers thus generated. By fitting experimental data to a phenomen- 
ological model, a room-temperature seven-photon absorption coeffi- 
cient of 1.5 x 10-°(cm?/MW)* cm“ ' is obtained for germanium in the 
10-ym region. 


16314 Free electron laser and its possible developments. Pelle- 
rini, C. (Brookhaven Natl Lab, Upton, NY). JEEE Trans. Nucl. 
i; NS-26: No. 3, 3791-3797(Jun 1979). 

A review is presented of the basic characteristics of a free 
electron laser in a storage ring. It is shown that the main characteris- 
tics of the free electron laser oscillator operating on the Stanford 
Superconductin, 0B Linac are in good agreement with the theoretical 
calculations, although there are still some uncertainties on how to 
explain some details of the radiation pulse structure. 


16315 Rage pod and characteristics of a 50 mJ ArF double 

. Loree, T.R.; Scott, P.B. Sze, R.C. (Los Alamos 
Scientific Lab. NM). pi 35-45 of Electronic transition lasers. II. 
Wilson, L.E.; Suchard, $ N.; Steinfeld, J.I. (eds.). Cambridge, MA; 
Massachusetts Institute of Technology Press (1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

The Tachisto Tac II double discharge CO. laser was first 
modified for excimer operation by Burham and Djeu. The resulting 
unit is a compact and reliable excimer laser capable of more than 100 
mJ from KrF at 248 nm and more than 50 mJ from ArF at 193 nm. 
the ArF output, at the edge of the vacuum ultraviolet, appears to 
have a number of potential applications in photochemistry. Since the 
ArF transition is a bound-free transition, the lasing line is about 0.5 
nm wide and has the potential for tuning over perhaps 2.0 nm. The 
paper presents some of the characteristics of this ArF laser, includ- 
ing some features which are not yet understood. 


16316 Molecular krypton kinetics. Hughes, W.M. (Los Alamos 
Scientific Lab., NM). pp 81-86 of Electronic transition lasers. II. 
Wilson, L.E.; Suchard, $ N.; Steinfeld, J.1. (eds.). Cambridge, MA; 
Massachusetts Institute of Technology Press (1977). 
From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 
¢ kinetics of atomic and molecular excited electronic states 
of the rare gases are important in many recently developed and 
proposed lasers. A detailed understanding of these kinetics is funda- 
mentally important in such applications as a fusion laser, with its 
many difficult specifications; efficient lasers of specific wavelength 
for photochemical purpose and, in general, scaling of lasers both in 
size and ow density. A schematic of the optical pumping appara- 
tus used in the experiments is shown. Data was accumulated and 
analyzed by a fast low noise (less than ImV into 50 ohms with Ins 
response time) computer system. Data has been taken over a density 
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range from 3 x 10**cm™* to 10**cm™*. Signal from high ape 
observed near 1470 A is shown. It is composed of the 

of a fast and slow exponential. A plot of the measured /sub u/ u/ 

lifetime versus pressure (one must take account of the fact that 1/sub 

u/ and O/sub u/~ are virtually degenerate and are completely mixed 

at the pressures indicated and are referred to as 1/sub u/:O/sub u/~ 

trp is given. Some of the rates measured to date are presented. 


16317 Models of Na-Xe discharges for visible lasers. Shuker, R.; 
Phelps, A.V.; Gallagher, A.C. pp 208-210 of Electronic transition 
lasers. II. Wilson, L.E.; Suchard, S.N.; Steinfeld, J.I. (eds.). Cam- 
bridge, MA; Massachusetts Institute of Technology Press (1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

The development of a kinetic model for a Na-Xe discharge in 
which time dependent rate equations are numerically solved for the 
density of the relevant species in order to optimize the gain on the A 
— X transitions of Naz or NaXe is reported. Cross sections for 
relevant electron-collision processes are incorporated in a Boltzmann 
code to calculate excitation and ionization rate constants. These and 
other rate constants for a total of 50 processes of excitation, deexcita- 
tion, quenching, molecular formation and dissociation, ionization and 
recombination and radiative transitions are included in the model. 


16318 Energy transfer kinetics in the excimer states of mercury. 
Stock, M.; Drullinger, R.E.; Hessel, M.M. (National Bureau of 
Standards, Boulder, CO). pp 219-223 of Electronic transition lasers. 
II. Wilson, L.E.; Suchard, S.N.; Steinfeld, J.I. (eds.). Cambridge, 
MA; Massachusetts Institute of Technology Press (1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

The paper describes qualitatively some of the mechanisms 
involved in the Hg excimer system following pulsed optical excita- 
tion and optical transitions to the antibonding ground state leading to 
the bands at 335 nm and 500 nm. The knowledge of these kinetics is 
necessary for modeling a possible dissociation laser based on this 
system. Comparing time resolved spectra, it is shown that results 
from e-beam excitation need a new interpretation and in particular, it 
— e-beam excitation gives rise to important cascading 
effects. 


16319 Electrical and optical properties of a high pressure trans- 
verse mercury discharge. York, G.W. Jr.; Carbone, R.J. (Los Alamos 
Scientific Lab., NM). pp 230-235 of Electronic transition lasers. II. 
Wilson, L.E.; Suchard, S.N.; Steinfeld, J.I. (eds.). Cambridge, MA; 
Massachusetts Institute of Technology Press (1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

It has been shown that a scaleable transverse discharge can be 
obtained in mercury vapor at pressures exceeding 1 atm using uv 
preionizatin techniques which result in high electrical energy input 
and can, in principle, produce sufficient excitation to generate a 
population inversion in Hg2. (TFD) 


16320 Experimental studies of potential rare earth vapor phase 
laser systems. Hessler, J.P.; Wagner, F. Jr.; Williams, C.; Carnall, 
W.T. (Argonne National Lab., IL). pp 242-253 of Electronic transi- 
tion lasers. II. Wilson, L.E.; Suchard, S.N.; Steinfeld, J.I. (eds.). 
Cambridge, MA; Massachusetts Institute of Technology Press 
(1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

Some basic spectroscopic properties of several rare earth 
halide systems to assess their laser potentials were studied and are 
reported. (TFD) 


16321 Examination of the feasibility of a high energy pulsed laser 
at 1.27 um from photolysis of ozone. MacKnight, A.K. (Kirtland Air 
Force , Albuquerque, NM); Franklin, R.D.; Kerber, R.L. pp 
305-309 of Electronic transition lasers. II. Wilson, L.E.; Suchard, 
S.N.; Steinfeld, J.I. (eds.). Cambridge, MA; Massachusetts Institute 
of Technology Press (1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

A preliminary theoretical and experimental investigation into 
the feasibility of oe erating high energy laser radiation at 1.27 wm 
been conducted. The laser radiation is from an electronic transition 
from the first metastable state to the ground state of O.. (TFD) 


16322 Radioactive-source preionization of visible and uv dis- 
charge lasers. Bigio, I.J. (Los Alamos Scientific Lab., NM). pp 317- 
321 of Electronic transition lasers. II. Wilson, L.E.; Suchard, S.N.; 
Steinfeld, J.I. (eds.). Cambridge, MA; Massachusetts Institute of 
Technology Press (1977). 

From 3. colloquium on electronic transition lasers; Aspen, 
CO, USA (7 Sep 1976). 

Preionization is essential in most gaseous laser systems for this 
initiation of a stable self-sustained discharge with a minimum of 
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so eaiiy tes oll RUAUEA en edicioe ea een 
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improvement. 
a-source makes it a desirable alterna- 
electrical gas lasers. 


a's tall 
extreme simplicity of using 
tive in many cases for preionization of 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 15785, 15801, 15822, 16184, 16334 


(CONF-800502—3) Application of reconstructive tomo- 
of density distribution in two-phase flow. 
M.J.; Johnson, S.A. (EG and G Idaho, Inc., 
e Univ., Salt Lake City (USA). of 

80. Contract EY-76-C-07-1570. 20p. Dep. 


From 26. international instrumentation symposium; Seattle, 

WA, USA —< re dine 9 maT ee 
The technique o' eames ee ager ge y applied 
to the measurement of average density and wp hn apn 
ee — The technique of reconstructive 
vides a model independent method of obtaining flow ay 
information. The unique features of interest in application of a 
practical tomographic densitometer ee number of 
data values and the correspondingly coarse reconstruction grid (0.5 
by 0.5 cm). » af peitetgye hiebodes oun San. okt aed oa 
colts. ough. somiaiac Eioaaliign of tenaied: 
y, 


from prototype data were compared with reconstructions from the 
simulated data. 


MATERIALS TESTING 


16324 (UCRL—15182) Crack measurement system. Final report. 
Flesher, G.T.; Wade, G. (California Univ., Santa Barbara (USA). 
Dept. of Electrical and Compu iter . 25 Sep 1979. Con- 
tract W-7405-ENG-48. 45p. Dep. NTIS, PC A 3/MF AOI. 

An electro-optical system for very high speed accurate mea- 
surement of crack motion in a specimen is described. This crack 
measurement system contains a light source, optical bed, electronic 
circuit and power supply, and is capable of measuring crack tip 
location 1000-times per second. The design and performance of the 
system are discussed. (LCL) 


16325 Research techniques in nondestructive testing. Volume III. 
oth soe. (ed.). New York, NY; Academic Press, Incorporated 


(197 
Separate abstracts have been prepared for individual papers. 
(TFD) 


16326 Ultrasonic frequency analysis. Adler, L. (Univ. of Ten- 
nessee, Knoxville, TN); Cook, K.V.; Simpson, W.A. pe 1-49 of 
Research techniques in nondestructive testing. Volume 
R.S. (ed.). New York, NY; Academic Press, Incorporated (1 

A new ultrasonic technique to characterize flaws is discussed. 
The technique is based on the use of a broadband ultrasonic 
and the analysis of the frequency content of the scatteredd pulse 
from a defect. Hence, the technique is called frequency analysis. The 
amplitude of the scattered energy from known defects is related to 
the frequency of the scattered > and the size and orientation of 
the defects is derived from theory. Two alternatives to 
the exact treatment, (a) the Interference Model, and (b) the Fourier 
Transform Model, are given and each of the models experimentally 
verified. Further work is requird to solve the diffraction problem for 
other than circular-shaped flaws as well as for three dimensional 
flaws. sods sabe cninaia. ‘The taimeony wlies plas Gee 


been successfully applied to determine the i 
flaws with arbitrary orientation in aluminum and carbon steel; to 
identify flaw in titanium; to measure thickness in tube walls; 
See eiemenl neh Gaal decueieal’ ie ae With 


i its 
complementary nondestructive testing ts place a 


16327 Use of 
C.V. (Oak Ridge National Lab., TN). pp 79 
techniques in nondestructive testing. Volume III. Sharpe, R.S. (ed.). 
New York, NY; Academic Press, Incorporated (1977). 

By using computer calculations to aid in the design of eddy- 
current tests, the designer can study more options, design better 





1778 ENERGY RESEARCH ABSTRACTS 


systems, and accurately predict the results before any hardware is 
constructed or standards fabricated. By determining the shape of the 
response curves, more accurate calibrations can be made, even using 
fewer standards. The calculations allow routine tests to be per- 
formed at a greater sensitivity and accuracy. More complicated tests 
involving multiple parameters and variables can be designed than 
were previously possible. The response of multifrequency and pulse 
systems can be analyzed and compared before the systems have been 
constructed. Diverse induction problems, not directly associated 
with nondestructive testing, can also be accurately and quickly 
analyzed. All these improvements can now be made in eddy-current 
tests at a saving of both time and money. 


VACUUM ENGINEERING 
REFER ALSO TO CITATION(S) 16332, 16392 


16328 Improvement in the sensibility of a Cahn RG-2000 vacuum 
microbalance. Rothenberg, S.J.; Barr, F.; Dziurzynski, C.T. (Inhala- 
tion Toxicology Research Institute, Lovelace Biomedical and Envi- 
ronmental Research Institute, P. O. Box 5890, Albuquerque, New 
Mexico 87115). J. Vac. Sci. Technol; 16: No. 6, 2115(Nov 1979). 

Improvements in the sensibility of the Cahn RG-2000 vacuum 
microbalance are described. These result from the use of antivibra- 
tion pads, light source replacement, power supply improvement and, 
finally, change in gas admission procedures. 


16329 Method for mounting thermocouple gauge tubes. Rebar- 
chik, F.N. (Sandia Laboratories, Albuquerque, New Mexico 87185). 
J. Vac. Sci. Technol.; 16: No. 6, 2116(Nov 1979). 

A method for mounting thermocouple gauge tubes which 
eliminates the need for teflon tape wrapping, ring seals, greases, etc., 
and essentially eliminates all sources of contamination is described. 


ELECTRONIC CIRCUITS AND DEVICES 


16330 (BDX—613-2414) Failure analysis of ceramic-to-metal 
seals. Gates, W.G. (Bendix Sn- Kansas City, MO (USA)). Mar 
1980. Contract EY-76-C-04-0613. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Ceramic-to-metal seal failures that occur at the next assembly 
level present a critical problem because of the time and expense 
involved in the assembly of electro-mechanical switches. A typical 
analysis of a failed assembly and a recommended rework process is 
presented. In addition, steps are proposed to minimize the occur- 
rence of future ceramic-to-metal seal failures. 


16331 (BDX—613-2416) Thumb tack physical model evaluation 
of bead foam as an encapsulant for electronic packages. 
Fossey, D.J.; Swanson, G.D. (Bendix Corp., Kansas City, MO 
(USA)). Mar 1980. Contract EY-76-C-04-0613. 33p. Dep. NTIS, PC 
A03/MF AO1. 

A physical model in the shape of a thumb tack is used to 
measure forces on electronic component lead wires when soldered 
into printed wiring boards. Encapsulation of electronic packages in 
polystyrene bead foam of 0.2, 0.3, 0.4, 0.5, and 0.6 g/cm® densities 
was evaluated. No solder joint damage was seen. Crushing pressures 
on metal transistors also were safe for all densities. Experimental 
data agreed well with theoretical calculations based on the concept 
of constrained thermai expansion. 


16332 (GEPP-OP—439) Continuous vacuum processing system 
for quartz crystal resonators. Ney, R.J.; Hafner, E. (General Electric 
Co., St. Petersburg, FL (USA). Neutron Devices Dept.; Army 
Electronics Technology and Devices Lab., Fort Monmouth, NJ 
(USA)). 1979. Contract EY-76-C-04-0656. 6p. (CONF-790554—2). 
Dep. NTIS, PC A02/MF AOI. 

From 33. annual symposium on frequency control; Atlantic 
City, NJ, USA (30 May 1979). 

An ultrahigh vacuum continuous cycle quartz crystal fabrica- 
tion facility has been developed that assures an essentially contami- 
nation-free environment throughout the final manufacturing steps of 
the crystal unit. The system consists of five essentially tubular 
vacuum chambers that are interconnected through gate valves. The 
unplated crystal resonators, mounted in ceramic flatback frames and 
loaded on carrier trays, enter the vacuum system through an en- 
trance air lock, are UV/ozone cleaned, baked at 300°C, plated to 
frequency, thermocompression sealed, and exit as completed crystal 
units through an exit air lock, while the bake, plate and seal cham- 
bers remain under continuous vacuum permanently. In-line convey- 
or belts are used, in conjunction with balanced vacuum manipula- 
tors, to move the resonator components to the various work stations. 
Unique high density, highly directional nozzle beam evaporation 
sources, capable of long term operation without reloading, are used 
for electroding the resonators simultaneously on both sides. The 
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design goal for the system is a production rate of 200 units per 8 
hour day; it is adaptable to automatic operation. 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 14749, 14750, 14752, 16061, 16062 


16333 (CONF-791236—1) Industrial boiler new source perform- 
ance standard: a DOE perspective. Carter, D.; Streets, D.G. (Depart- 
ment of Energy, Washington, DC (USA). Assistant Secretary for 
Environment; Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF AO1. 

From Industrial boilers conference; Raleigh, NC, USA (10 
Dec 1979). 

The major concerns identified by DOE regarding the INSPS 
now under development by the US EPA are presented. DOE's 
principal areas of concern include: direct impact on coal use; impact 
on emerging energy technologies; impact on energy efficient fuel 
systems (e.g., cogeneration); impact on the environment; and indus- 
try or —)* impacts. Future activities DOE expects to 
pursue are listed. 


16334 (LBL—8619, pp 294-333) Combustion research. 1978. 
In Energy & Environment Division annual report, 1978. 
The combustion research program is aimed at developing a 
better understanding of the various fluid-mechanical and chemical 
processes that are thought to be of critical importance in reducing 
llutant formation associated with the combustion of fossil fuels. 
eports included are: Internal Combustion ~~ Heat Transfer, R. 
Greif et al.; Wall-Quenching Processes, J.R. Daily; Lean Combus- 
tion in a Model IC Engine, O.I. Smith et al.; ———— Studies, 
A.K. Oppenheim et 1.; e vo woe in a Turbulent Flow, R.G. 
Bill; Combustion in a Turbulent Boundary Layer, R.K. Cheng et al.; 
Turbulence Modeling of Heat and Momentum Transport Processes, 
B.E. Launder; Chemically Reacting Turbulene Free Shear Layer, B. 
Pitz et al.; Fundamental Features of Lean Premixed Prevaporized 
Combustion, J.W. Daily et al,; Blast Wave Studies, A.F. Ghoniem et 
al.; Numerical Analysis of Flow Fields Generated by Accelerating 
Flames, J. Kurylo et al.; Catalytic Combustion in a Boundary Layer, 
R. Schefer et al.; Characterization of NO/sub X/ Removal through 
Ammonia Addition, N.J. Brown et al.; Characterization of Emissions 
from the Combustion of Alternative Fuels, N.J. Brown et al.; Appli- 
cation of Unimolecular Rate Theory to Combustion Science, NS. 
Brown; Laser-Induced Fluorescence Spectroscopy —_ to Tur- 
bulent Combustion Flow, J.W. Daily and C. Chan; Combustion of 
Coal and Coal-Related Fuels in an Opposed-Flow Diffusion Flame, 
W.K. Chin and R.F. Sawyer; Condensation of Ash and Trace Metals 
from Pulverized-Coal Combustion, R. Greif et al.; Polymer Combus- 
tion and Flame Chemistry, N.J. Brown et al.; Soot Radiation in 
Foam Polystyrene Flames, C.L. Tien et al.; Fire Modeling, PJ. 
Pagni et al.; Event Logic Models and Fault Tree Analysis of Fires, 
R.B. Williamson. 


16335 (PB—294214) Application of combustion modifications of 
industrial equipment. Final report, January 1976—May 1977. Hunter, 
S.C.; Carter, W.A.; McElroy, M.W.; Cherry, S.S.; Buening, H.J. 
(KVB, Inc., Tustin, CA (USA)). Jan 1979. Contract EPA-68-02- 
2144. 556p. NTIS, PC A24/MF AOl. 

The report gives results of a field test program to evaluate the 
effect of minor combustion modifications on pollutant emissions 
from a variety of industrial combustion equipment types. Tested 
were 22 units, including refinery process heaters; clay and cement 
kilns; steel and aluminum furnaces; boilers burning black liquor, 
wood bark, and CO gas; internal combustion engines; and gas- 
turbine combined cycles. Process variables, fuel types, excess air 
reduction, burner adjustments, and staged combustion were evaluat- 
ed primarily for their effect on NOx emissions. Emissions of NOx, 
SOx, CO, and HC were measured on all units. Emissions of particu- 
late mass and size, trace species, and organics were measured on 
selected units. Baseline (as-found) NOx emissions from the test units 
varied from 35 to 1320 ng/J (52 to 2250 ppm corrected to 3% O2, 
dry basis). With combustion modifications, NOx emissions from 
some units were reduced by up to 69%; however, for certain kinds 
of equipment, NOx reductions were low or insignificant. The main 
conclusion was that combustion modifications can be applied to 
many devices without process disruption; however, process limita- 
tions on certain types of equipment restrict the degree of NOx 
reduction that can be achieved. 


(SAN—1839-T1) Gas turbine demonstration of pyrolysis- 

derived fuels. First technical progress report, September 1, 1978- 

March 31, 1979. Jasas, G. (Teledyne CAE Turbine Engines, Toledo, 

OH (USA)). 1979. Contract ET-78-C-03-1839. 34p. Dep. NTIS, PC 
A03/MF AOl1. 

The objective of this program is to demonstrate the feasibility 

of —?-. ee oil and char as a fuel for a combustion turbine 

engine. This is the first phase of an extended program with the 
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ultimate goal of comm wage a gas turbine engine and electrical 
ans system which is independent of ——— -based fuels. 
um use of existing a y and current p 
hardware (Teledyne CAE Model J69-T-29 Toreojet > ae 
being incorporated for a sequence of test evaluations ranging a is 
isolated combustor co sor gen tests to full scale engine demonstra- 
tion tests. The techni ~? to be achieved during the course of 
this project are: pyrolytic fuel characterization in terms of its proper- 
ties and constituents; pyrolytic fuel combustion technology in a gas 
turbine application in terms of pyrolytic oil atomization, quantity of 
char burned, emissions, performance and associated combustion 
system aerothermodynamics; rea fuel (oil and char slurry) 
handling, mixing, and storage technology; and engine materials 
compatibility with the pyrolytic fuel and its combustion products. 
The decigh of the has been planned, hardware is being procured, and 
the combustor and pyrolytic fuel combustion analysis 
— are underway. 


16337 Methods of measuring the overall efficiencies of industrial 
boilers. Fleming, P. (Inst. for Industrial Research and Standards, 
Dublin, Ireland). pp 457-466 of Meeting on industrial processes: 
energy conservation R and D. Ehringer, H.; Hoyaux, G. (eds.). 
Washington, DC; European Community Information Service (1979). 

rom Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The aim of this project is: to determine a fast and reliable 
method of testing the overall efficiency of a boiler on varying load; 
to determine the accuracies of various combustion test kits on the 
market (Fyrite and Dwyer) which are inexpensive; and to measure 
boiler efficiencies quickly (about 20 minutes) using the indirect or 
losses method. Comparative tests are being carried out on a number 
of boilers, at different loadings, using both direct and indirect test 
methods. These tests are progressing satisfactorily with the excep- 
tion of the measurement of steam wetness. The procedure is being 
changed. Preliminary results seem to indicate the combustion test 
kits to be quite accurate. 


16338 Boiler efficiency testing. Pedersen, A.H. (Dansk Kedel- 
forening, Soeborg). pp 467-473 of Meeting on industrial processes: 
= conservation R and D. Ehringer, H.; Hoyaux, G. (eds.). 

mngton, DC; European Community Information Service (1979). 

rom Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Nov 1978). 

The project, which consisted in the development of depend- 
able methods permitting early recording of the boiler efficiency and 
methods for optimization of the efficiency through control of the 
air/fuel ratio, based on recording of the O2 content in the flue gases 
and of their soot content. The latter method is discussed. The project 
was planned to cover a 12-month period and is now in its initial 
phase. The first results representing information of a more final 
nature cannot be expected to be available until the end of November 
1978. From among the investigations carried out up to the middle of 
September 1978, the following conclusions were reached: the O2 
observations should be carried out quickly (max. 1 to 2 seconds); the 
controlling signal from the O2 observation should be overridden by a 
a ay from a smoke detector; and the system should disconnect 
when the O2-signal limits are exceeded. The requirements of these 
items necessitate in turn that the O2 observations be performed in the 
smoke flue proper (immediate observation), and also that certain 
safety factors be introduced in the system, to ensure continuous 
operation of the boiler under any circumstances. 


16339 Optimisation of conditions for suspension firing/combus- 
tion of fuel product concentrates extracted from urban wastes. Doug- 
las, E. (Warren Spring Lab., Stevenage, England). pp 475-484 of 
Meeting on industrial ON energy conservation R and D. 
Ehringer, H.; Hoyaux, G. (eds.). Washington, DC; European Com- 
munity Information Service (1979). 

From Energy meeting on industrial processes - energy con- 
servation R and D; Brussels, Belgium (23 Now 1978). 

This is the first progress report relating mainly to the design 
and construction of a combustion and burner rig which will be used 
to examine the combustion characteristics of refuse derived fuel 
(RDF). Brief descriptions of all units installed, ie., fuel feeder, 
burner, combustion chamber, gas coolers, and gas cleaner are a 
sented together with an outline of the installation used to p 
the RDF. As yet the combustion chamber has not been pe ng 
sioned but 35 tons of fuel have been extracted from local domestic 
refuse in preparation for the imminent combustion trials. The feeder 
has been developed/modified and calibrated to provide a continuous 
and controllable feed of shredded fuel at consistent rates within the 
specific limitations of the design and site requirements. Tests on four 
types of shredding device, i.e., a hammer mill, a flail mill, a disc mill, 
and a granulator, have been completed to select the most suitable in 
terms of consistency of product size, wear, and amenability to our 
test requirements; the granulator was chosen and installed for fuel 
preparation. It is anticipated that firing trials will start in ber 
1978 and then, after preliminary commissioning, burner development 
will commence. 
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16340 Handbook of industrial gas utilization: princi- 
ples and practice. Pritchard, R.; Guy, JJ; Connor, N.E. New York, 
NY; Van Nostrand Reinhold Company (1977). 792p. 

A handbook on the the design of gas-fired equipment for industri- 
+8 itn cadeahaiatel Maen, elem It covers both the 
theory and the practice of industrial gas engineering. The theoretical 
chalets pudbaik &Ganaies \eeekanae of the velpanl snaiite of Tala 
mechanics, heat transfer, flame structure and combustion. Later 
See cover general principles of sgt and furnace design, the 

tion of mathematical and the details of specific 

cenlcdlins sulin teen apceeiains > aataiine satin 

steam raising to ceramic firing. Safety requirements and energy 
conservation are given particular attention. (LCL) 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 16909 


(LA—8239-MS) Conceptual design for 
lator. Repa, J.V.; McMullen, J.W.; Smith, P.D. (Los 
tific Lab., NM (USA)). Feb 1980. Contract W-7405-ENG-36. *r. 


resulting from surface subsidence caused by collapse of under; 
mines or similar phenomena. The facility will provide data for use in 
t structures. 


designing sub 





MARINE ENGINEERING 


16342 (LBL—9707) Floating breakwater compari- 
son. Harms, V.W. (California Univ., (USA). Lawrence 
Berkeley Lab.). Nov 1979. Contract W-7405-ENG-48. 23p. (CONF- 
800314—1). . NTIS, PC A02/MF AOl1. 

From 17. international conference on coastal engineering; 
Sydney, notes (23 Mar 1980). 

Wave-transmission and mooring-force data of the Tethered- 
Float Breakwater and Pole-Tire Breakwater (PT. -Breakwater) were 
compared, and the basic costs (without mooring system) of two 
equivalent breakwaters determined. It was found that, for a 
applications, the PT-Breakwater was an order of magnitude less 
costly than the Tethered-Float Breakwater. The PT-Breakwater is a 
more effective wave-energy filter than a Tethered-Float Breakwater 
of equal size. For open ocean conditions neither of these breakwaters 
has so far been proven to be economically feasible. 


POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 14715, 15691 


STIRLING 
REFER ALSO TO CITATION(S) 17012 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


Rana (LA-UR—80-415) ny arn —Saed the xf quadrupole in 
linear accelerators for heavy ion fusion. Wangler, T.P.; Stokes, R.H. 

(Los Scien Lab., NM (USA)). 1979. Contract W-7405- 

ENG-36. 7p. (CONF-7910122—10). Dep. NTIS, PC A02/MF AOl1. 


al 7 Heavy ion fusion workshop; Berkeley, CA, USA (29 
t 

The rf quadrupole (RFQ) linac structure is proposed as an 
alternative to a system composed of a buncher and i tly 
phased cavities in the low-velocity acceleration section. dy- 
namics simulation studies have demonstrated that with the RFQ (1) 
natal totes ae ae 
use a low vol 0.25 MV dc injector and still obtain high output 
beam currents, (3) the current required from the injector is reduced 
pon maligned a myery cmegnoen inet pity ane Sapa 

ittance appears to be at least comparable to that expected from 
Suoshen and einentastnsheonbandiben 


16344 (ORNL—5498, pp 1-13) Holifield Heavy-Ion Research 
Facility. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 
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Activities surrounding the HHIRF and ORIC are reported. 
The status of the HHIRF project-phase I is described; experimental 
facilities, data uisition, a CAMAC event handler, and users’ 
activities are incl . Studies ing phase II of the project are 
summarized. Negative ion source development work concerned a 
modified Aarhus geometry source and an axial-geometry positive- or 
tive-ion source. Results of analysis of new measurements of the 
ORIC magnetic field are given. ORIC operations data are tabulated 
and discussed. 14 figures, 2 tables. (RWR) 


16345 Phase modulated collective ion accelerator. Faehl, R.J.; 
Shanahan, W.R.; Godfrey, B.B. (Los Alamos Sci Lab, NM). JEEE 
Trans. Nucl. Sci.; NS-26: No. 3, 4226-4228(Jun 1979). 

The possibility of constructing compact, high-current travel- 
ing wave ion accelerators through employment of relativistic elec- 
tron beam collective modes has been suggested often in recent years. 
A saw soapeneen Mae Ses es ral modulation of the beam 
kinetic energy has been ied by the authors, using both analytic 
and numerical tools. Preliminary linear studies for the slow cyclo- 
tron beam mode indicate that such a mechanism can yield efficient 
acceleration to ion velocities of roughly 0.5 c in a simple, straight- 
walled waveguide. Numerical simulations have been performed to 
verify the theory and investigate nonlinear wave/particle interac- 


tions. 

16346 Reutilization potential of accelerator components: a de- 
commissioning perspective. Opelka, J.H.; Marmer, G.J.; Mundis, 
R.L.; Peterson, J.M.; Siskind, B. (Argonne Natl Lab, Ill). JEEE 
Trans. Nucl. Sci.; NS-26: No. 3, 4286-4288(Jun 1979). 

At issioning, some accelerators leave a legacy of low- 
level induced radioactivity in massive components. Although guide- 
lines for acceptable surface contamination levels for release of mate- 
rials and equipment to the general public do exist, there are presently 
no standards for release of materials and equipment with radioactiv- 
ity distributed throughout their volumes. The decommissionings of 
five AEC-funded accelerators were examined. One common feature 
of these decommissionings was that major components usually were 
assigned and shipped for use or storage at other accelerator laborato- 
ries. In addition to reviewing selected past decommissionings, the 
authors also examined various aspects of decommissioning accelera- 
tors presently operating. The estimated cost ($ 1978) of decommis- 
a ranges from $8.8 x 10‘ for an electron linac to $7.0 x 10° for 
the ZGS. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 16379, 16395, 17258 


16347 (ORNL/TM—6632) Preliminary study of pseudorandom 
binary sequence pulsing of ORELA. Larson, N.M.; Olsen, D.K. (Oak 
— National Lab., TN (USA)). Mar 1980. Contract W-7405- 
ENG-26. 80p. (ENDF—290). Dep. NTIS, PC AO5/MF AO1. 

It has been suggested that pseudorandom binary sequence 
(PRBS) pulsing might enhance the formance of the Oak Ridge 
Electron Linear Accelerator (ORELA) for neutron-induced, time- 
of-flight (TOF) cross-section measurements. In this technical memo- 
randum, equations are developed for expected count rates, statistical 
variances, and backgrounds for a pulsing scheme in which a PRBS is 
superimposed on the periodic equalintensity ORELA bursts. Intro- 
duction of the PRBS modification its neutrons of different 
ener, he og; from different bursts to reach the detector 
sim’ y, and the signal corresponding to a unique flight time 
to be extracted mathematically. Relative advantages and disadvan- 
tages of measurements from conventional and PRBS pulsing modes 
are discussed in terms of counting statistics and backgrounds. Com- 
puter models of TOF spectra are generated for both pulsing modes, 

ing as examples a 20-meter ***U fission-chamber measurement and 
a 155-meter **U sample-in transmission measurement. Detailed 
comparisons of PRBS vs conventional results are presented. This 
study indicates that although PRBS pulsing could enhance ORELA 
performance for selected measurements, for general ORELA oper- 
ation the disadvantages from PRBS pulsing probably outweigh the 
advantages. 


16348 (UCID— 18554) models of beam emittance 

growth. Barletta, W.A. (California Univ., Livermore (USA). Law- 

rence Livermore Lab.). 22 Feb 1980. Contract W-7405-ENG-48. 

21p. . NTIS, PC A02/MF A011. 

wo fast running computer codes have been developed to 

i icti henomenological models of 

illation damping. This report 

- a point model, EMY, and a particle simulation, 

DESTIN. Comparison of model predictions and simulation results is 

made for the cases of a beam launched near self-pinch equilibrium 
and for a cold beam launched in near ballistic condition. 
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AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 17262, 17263 


16349 SSRL: past experience, present development, future plans. 
Winick, H. (Stanford Synchrotron Radiat Lab, Calif). JEEE Trans. 
Nucl. Sci.; NS-26: No. 3, 3798-3800(Jun 1979). 

A discussion is presented of the vertical beam position con- 
trol, position monitor, radiation shielding and experimental enclo- 
sures and interlock systems. Development programs are examined. 


16350 Sensitivity of an energy doubler dipole to beam induced 

. Cox, B.; Mazur, P.O.; Van Ginneken, A. (Fermi Natl 
Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 3885- 
3887(Jun 1979). 

In a series of tests in the Fermilab P-West proton beam an 
Energy Doubler dipole, model E22-12, was exposed to various 
intensity 400 GeV/c beams with several types of spills. Results are 
presented for the sensitivity of this magnet to beam-induced 
quenches. A Monte Carlo beam shower calculation was performed 
to predict the energy deposition in the coil by the beam, and these 
predictions are compared with quench data. In one case (4.75°K, 
3500 A, 15 x 18 mm beam spot), the beam required to induce 
quenching for microsecond spill was 0.5 to 0.7 x 10° protons per 
pulse. The Monte Carlo prediction for these conditions is 0.8 x 10° 
protons per pulse, corresponding to an energy density in the super- 


conductor of 10 mJ cm™*. 
16351 Multiple magnet test program. Brindza, P.; Flora, R.; 


Kalbfleisch, G.; lg my K.; Kuchnir, M.; Limon, P.; Richied, D.; 
Rode, C.; Stiening, R.; Stoy, S.; Tool, G. (Fermi Natl Accel Lab, 


Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 3888-3890(Jun 
1979). 


A test facility has been constructed at the B12 location of the 
Fermilab main accelerator in order to test superconducting Doubler 
magnet strings under conditions similar to their final operating 
conditions while minimizing the interference to the ongoing 400 
GeV program. Tests on the cryogenic, magnet and magnet power 
supply systems have been performed. In addition, a quench protec- 
tion system has been tested that protects the magnets from damage 
due to a quench up to the full operating current of the Doubler. 


16352 Recent measurement results of energy doubler 

Wake, M.; Gross, D.A.; Kumada, M.; Blatchley, D.; Tollestrup, 
A.V. (Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; 
NS-26: No. 3, 3894-3898(Jun 1979). 

The methods and results of measurement of more than 100 
Energy Doubler magnets are described. Training, quench behavior, 
ac loss, integral field, longitudinal homogeneity dc and ac multipole 
content, and vertical-plane angle measurements are described. 


16353 Experience with the LAMPF Line D Fast Kicker system. 
Thompson, C. (Los Alamos Sci Lab, NM). JEEE Trans. Nucl. Sci.; 
NS-26: No. 3, 3913-3915(Jun 1979). 

The LAMPF Line D Fast Kicker is now a reliably operating 
element of the WNR beam transport system. Development of this 
high-power system has involved the solution of many problems. 
Computer modeling of the Kicker has proven particularly invaluable 
in making a number of necessary circuit modifications tc obtain the 
desired pulse performance. Much of the recent development work 
has centered on upgrading specific component performance. Design 
of a long-life, reliable, high-power load resistor has been the most 
challenging of these concerns. 


16354 Stress analysis for warm iron superconducting dipoles. 
Snowdon, S.C. (Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. 
Nucl. Sci.; NS-26: No. 3, 3928-3930(Jun 1979). 

Earlier calculations on the same structural composite assumed 
media possessing isotropic symmetry. The present calculation uti- 
lizes elastic constants possessing locally orthotropic symmetry (re- 
flection symmetry about three orthogonal planes). In icular, this 
permits a more realistic representation of the subdivision of super- 
conductor into cables. In keeping with the orthotropic symmetry, 
three thermal strain constants are used for each cylindrical region, 
one for each principal axis of symmetry. Again a pre-load condition 
is introduced using the notion of dislocation. 


16355 Construction of energy doubler correction magnets. 
Kircher, F.; Leininger, M. (Fermi Natl Accel Lab, Batavia, III). 
IEEE Trans. Nucl. Sci.; NS-26: No. 3, 3931-3933(Jun 1979). 

Two t of correcting magnets currently being made at 
Fermilab are discussed. There are several reasons for including these 
correcting magnets in an accelerator: the higher-order harmonics 
produced by ry dipole and quadrupole magnets must be reduced; 
there is a need for vertical and horizontal steering for closed orbit 
correction, chromaticity correction, tune adjustment, extraction, col- 
liding beam mode, etc. There are four types of coils necessary to 
perform the functions stated above: octupole, sextupole, quadrupole, 
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and dipole. About 180 coils of each kind are needed for the whole 
ring. 


16356 Magnet protection using ZNR surge suppressors. Pfeffer, 
H.; Wolff, D.A. (Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. 
Nucl. Sci.; NS-26: No. 3, 3934-3935(Jun 1979). 
In the Fermilab Main power supply system, the authors 
pect added ZNR type (zinc oxide nonlinear resistor) suppressors to 
Ee ve. supply terminal to limit the magnet voltage-to- to 
2.1k ‘s conduct 50 A at the 2.1 kV clipping voltage, and 
leak less than 1 mA at the 1.5 kV maximum operating voltage. Their 
repetitive surge rating is 1.4 kJ. Their main advantage, in com) 
to spark gaps, is that the ZNR’s do not break down cause 
transients and high voltages at neighboring points on the magnet bus. 


16357 Fast energy dump for beam line magnets. Trendler, R.C. 
(Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: 
No. 3, 3936-3937(Jun 1979). 

Energy dump circuits have been used extensively for the 
protection of superconducting magnets and as such are low-duty- 
cycle devices. A description is given of an energy dump circuit 
specifically designed for high-duty-cycle use on conventional mag- 
nets up to 5000 amperes. This energy dump system was devel to 
permit rapid (to 10 ms) reduction in magnet current in high-induc- 
tance conventional magnets on a pulse to pulse basis of the accelera- 
tor. The design, construction and operational characteristics of the 
system are discussed. 


16358 Power for the Fermilab Tevatron helium liquefier. 
Hoover, J.; Orr, S.; Ryk, J.; Visser, A.T. (Fermi Natl Accel Lab, 
Nia Ill). IEEE Trans. Nucl. Sci.; NS-26: No. 3, 3938-3940(Jun 
1979). 

A description is given of the electrical power installation for 
the central helium liquefaction plant at Fermilab. The system in- 
cludes three 4000 horsepower motors for the helium and nitrogen 
compressors, complete with the necessary motor starting and auxil- 
iary equipment. Details are given also on the associated interlocking 
and monitoring equipment. 


16359 How to mass produce reliable cryostats for large particle 
accelerators. Strauss, B.P.; Powers, R.J.; Biallas, G.H. (Fermi Natl 
Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 3941- 
3943(Jun 1979). 

Accelerators such as the Fermilab Energy Doubler/Saver 
require large numbers of reliable cryostats which can be mass 
produced. Successful production of these devices is an extremely 
exacting business, requiring great attention to detail. A method has 
been developed and adopted at Fermilab which provides the precise 
control of the manufacturing process, necessary whether the cryos- 
tats are aenitheteied in-house or purchased from industry. A de- 
scription is given of the system in detail, showing the integration of 
the engineeering specifications, the quality assurance program in- 
cluding the high vacuum leak testing methods, and the manufactur- 
ing and materials specifications. To date over one hundred reliable 
cryostats have been produced using this method; experience and 
results are discussed. 


16360 Effect of large delays on beam rf phase lock loops. Griffin, 
J.E. (Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; 
NS-26: No. 3, 3944-3946(Jun 1979). 

The large delays introduced into beam control feedback sys- 
tems by the requirement that widely spaced components be con- 
tained within the loop can result in deterioration of feedback loop 
performance. If the loop is to have non-oscillatory damped response 
to noise transients, the delay introduces stringent requirements on 
the characteristics of other networks within the loop and on the loop 
gain. These requirements can be extracted rather easily for various 
internal network configurations by expressing nt aN A asa 
function of the negative real part of the transform variable. 


16361 High-speed voltage-controlled oscillator for the Fermilab 
booster low-level rf system. Jachim, S.P. (Fermi Natl Accel Lab, 
Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 3953-3955(Jun 
1979). 


A description is bm ee of the design, development and test 
results of a high-speed VCO with an output ney ee A range from 29 
MHz to 54 MHz. The use of high-speed and low-noise techniques 
throughout the unit enable the veo to slew at greater than 5 M 
ps, while maintaining high spectral purity and phase stability. These 
characteristics allow the Booster phase-lock system to operate at a 
high gain setting while using a wide loop bandwidth. 


16362 Review of some dynamic loss properties of Ni-Zn accelera- 
tor rf system ferrite. Griffin, J.E.; Nicholls, G. (Fermi Natl Accel 
Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 3965- 
3967(Jun 1979). 

The Fermilab booster and main accelerator rf cavities are 
tuned through their operating ranges (30 to 53 MHz) by varying the 
reactance of Ni-Zn ferrite rings using low-frquency biasing fields up 
to 45,000 AT/m. The rf power loss properties of three types of 
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ferrite, labeled A, B, and C, have been studied. These ferrites have 

remanent field incremental gh BM Eden 

ie md ferrite testing an 

anomalous rf loss mechanism Thigh lose ect” was observed. The 

ee er nee anes we Sabce Se cnoees to aes Ye 
mechanisms and their effects on accelerator operation 


16363 10 millisecond 150 kiloampere pulsed power supply for the 
Fermilab neutrino horn. Trendler, R.C. P(Fermi Natl Accel 
Lab, Batavia, Ill). JEEE Trans. Nucl. Sci; NS-26: No. 3, 3977- 
3979(Jun 1979). 
ing this past run for neutrinos to the 15’ Bubble Chamber, 
pa arena 750,000 pulses have been obtained from the power 
without incident or failure of any type. To enhance reliabil- 
itn primary voltage was limited to 5.5 kV with an 80 kA 
current. Initial —— during the test period were 
cepa _gaee du domege to. Oe high current connections, i.e., 
pitting of the contact surfaces. This Vea g 2 was resolved by oo 
plating the aluminum surfaces, followed by silver plating. Bo 
caastioas Sak tack ae ons sataead is Ol ounis tle one 
term intimate contact. It is clear that for applications similar to this, a 
transformer is an excellent choice. 


16364 Subharmonic ripple reduction in SCR-type magnet power 
supplies. Yarema, R.J. (Fermi Natl Accel Lab, Batavia, Ill). JEEE 
Trans. Nucl. Sci.; NS-26: No. 3, 3986-3988(Jun 1979). 

Subharmonic ripple in a magnet power supply output can 
cause unwanted low-frequency field ripple in a magnet load. Among 
other things the oe ee. may be caused by SCR circuit imbal- 
ance. In critical sang aye che. adn equally spaced SCR 
eo ulses, as is in some all digital — pore ty may not 

it. This study discusses in general the causes of subhar- 
pe ripple and some approaches to the problem. A negative 
feedback scheme utilizing — filters is analyzed and applied to 
a group of twelve phase .5 power supplies. Results are given 
which show a substantial improvement in a supply voltage and 
magnet field ripple content at 60, 120, and 1 


16365 Pressure development during energy doubler quenches. 
Kuchnir, M.; Koepke, K. (Fermi Natl Acedia, Lab, Batavia, Ill). JEEE 
Trans. Nucl. Sci.; NS-26: No. 3, 4045-4046(Jun 1979). 

The emer; y de-energizing scheme for a helium circuit “ 


genc’ 
the Energy Doubler calls for a group of four my ear eye di 
it into the helium 


magnets to deposit = tic energy as 

while the ‘gy of the rest of the superconducting 

nets in the circuit is is dissipated externally in the energy fountain 
structure (a large .5 resistor). Internal heaters were incorporated in 
the dipole magnets to permit fast spreading of normal zones in the 
superconducting wire in order to keep the wires from melting during 
the internal dissipation of the magnetic energy. The final tempera- 
ture of the wires under this operation is quite safe. 


New low level rf system for the Fermilab booster. Meisner, 
K.G.; Griffin, J.E.; Higgins, E.F.; Jachim, S.P. (Fermi Natl Accel 
Lab, Batavia, Ill). JE. Trans. Nucl. Sci.; NS-26: No. 3, 4061- 
4062(Jun 1979). 

A new low level RF system featuring improved bandwidth, 
dynamic range, filtering, and signal processing has recently been 
commissioned in the Fermilab Booster. Two analog feedback loops 
lock the frequency and the phase angle of the accelerating 
voltage to the proton beam. Programmed curves such as frequency 
and gain can be corrected by a software feedback loop which 
processes digitized error =. System performance and operation- 
al experience are discussed. 


16367 Process control system for the Tevatron liquefier. Ahlman, 
R.S.; Barton, H.R. Jr.; Harder, J.E.; Hodge, G.A.; Hoover, J.A.; 
Price, M.E.; Rihel, R.K.; Sauter, V.T.; Walker, R.J.; Wils!ef, D.M. 
(Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: 
No. 3, 4099-4101(Jun 1979). 

The Tevatron liquefier is operated from a control room 
located on the second floor of the Liquefier Building at Fermilab. 
The entire plant is monitored and controlled by operators in the 
control room. The control system is electronic and consists of loop 
controllers, sequencers and digital readouts installed in an operations 
console with interactive process display. Process readings from the 
plant are checked for out-of-limits values by the sequencers each 8.3 
ms. The sequencers can display warning messages in color on the 
operations yo to alert the plant operators to changes in the 
process. In the case of an alarm, one of the operators can correct the 
process from the control room by manually altering the loop con- 
trollers while monitoring the readout: of the process variables. A 
spectrographic nitrogen detector has been designed and installed to 
aaa y monitor contamination at the 1 ppM level in the helium 


aa Energy doubler refrigeration system. Brindza, P.D.; Ri- 
chied, D.E.; Rode, C.H. (Fermi Natl Accel Lab, Batavia, Ill). IEEE 
Trans. Nucl. Sci.; NS-26: No. 3, 4102-4104(Jun 1979). 
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The Energy Doubler refrigeration system is a hybrid system 
involving a large (5000 liter/hour) central helium liquefier and 24 
satellite tors, all connected by a four mile long helium 
transfer line. satellite has the 

and produce 445 watts. 


ility to run as a stand-alone 
stand-alone operation is the 


refrigerator 
subject of this report. 


16369 Central liquefier for the Fermilab Tevatron. Ahiman, R.S.; 
Barton, H.R. Jr.; Harder, J.E.; Hodge, G.A.; Hoover, J.A.; Price, 
M.E.; Rihel, R.K.; Sauter, V.T.; Walker, R.J.; Wilslef, D.M. (Fermi 
Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 
4105-4107(Jun 1979). 

A description is given of the Fermilab Central Helium Lique- 
fier. The main components are the compressors, the purification 
system, and the cold box, whose characteristics are discussed. 


16370 30-53 MHZ super cavities for 10-GeV acceleration in the 
Fermilab Booster ring. Kerns, Q.A.; May, M.P.; Miller, H.W.; Reid, 
J.S. (Fermi Natl Accel Lab, Batavia, Ill). ZEEE Trans. Nucl. Sci.; 
NS-26: No. 3, 4111-4113(Jun 1979). 

A description is given of techniques to increase the normal 
operating voltage of Fermilab Booster Cavities by 33-1/3%. The 
previous barrier of 22.5 kV was a limiting threshold above which 
destruction of many of the cavity components occurred. Areas 
discussed are a spark protection system, improved anode blocking 
capacitor characteristics, modifications made to critical areas of the 
cavity which spark, and RF power amplifier requirements. 


16371 CAMAC based high-resolution repetitive waveform gener- 
ator. Ducar, R.J.; Tomasko, T.M.; Winterowd, L.A. (Fermi Natl 
Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 4149- 
4151(Jun 1979). 
A new facility has been developed for the generation of high- 
resolution ped waveforms for the Fermilab Booster low- and 
high-level Systems providing Socio hardware, diagnostic, 
J interactive capabilites. The digital aoe of the system is imple- 
mented in CAMAC with attendant analog in NIM hard- 
ware. The design and philosophy queda om man | be applied to 
other related systems. 


ION SOURCES 
REFER ALSO TO CITATION(S) 16344 


16372 (UCRL-Trans—11545) Stason source with dis- 
charge without closed electron drift: the semiplanotron. Bel’chenko, 
Yu.L; Dudnikov, G.V. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). Dec 1979. Translation of LYaF—78-95. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

The production of negative hydrogen and deuterium ions 
from surface-plasma sources with a rectilinear emission slit in which 
a discharge with electron drift in crossed fields is localized near the 
emission slit by means of a special configuration of electrodes that 
chops the closed drift is considered. (G 


16373 50-mA negative hydrogen-ion source. Schmidt, C.W.; 
Curtis, C.D. (Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans Nucl. 
Sci.; NS-26: No. 3, 4120-4122(Jun 1979). 

An ion source of the magnetron type, which produces a 50- 
mA negative hydrogen-ion beam of good quality for accelerator 
injection, has been developed. This source has been in use for over a 
year and has become the principal ion source for all modes of 
accelerator operation at Fermilab. Details of the design and oper- 
ation of this source aw 5 —_ information regarding quality 
and reliability are presented 


INJECTION AND EXTRACTION SYSTEMS 
REFER ALSO TO CITATION(S) 17005 


16374 Linac H™ -beam operation and uses at Fermilab. Curtis, 
C.D.; Lee, G.M.; Owen, C.W.; Schmidt, C.W.; Smart, W.M. (Fermi 
Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 
ets 1979). 
pring of 1975, the decision was made to start prepara- 

tions R. oe ydrogen-ion injection into the Fermilab booster. 
A hyp is bad oe of a second preaccelerator and beam transport 

facilitate switching between H™ and H* operation. 
ent any was completed and H™ beam first accelerated —- 
the linac in October of 1977. The new injection girder for 
booster was ready in February, 1978 and H™ injection has been the 
primary operating mode since that time. 


16375 34 kA rapid cycling PFN power supply for driving injec- 
tion magnets. Bourkland, K.R. (Fermi Natl Accel Lab, Batavia, Ill). 
IEEE Trans. Nucl. Sci.; NS-26: No. 3, 3974-3976(Jun 1979). 

The power supply used to furnish excitation current to the 
orbit bump magnets of the Fermilab 8 GeV Booster Synchrotron is 
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| the pulse forming network type utilizing a constant value of 
— and variable inductors. Energy stored in the PFN is 
ered to the magnet load via a series-parallel array of thyristor 
psa The power supply is located in the equipment gallery of 
the booster synchrotron, and the injection ler is located about 5 
meters below the power supply. Connection between the power 
supply and the magnets is by multiple co-axial cable while the 
connection between the series connected magnets is by a ate flat- 
strip transmission line. 


16376 Stripping foils for multiturn charge exchange injection into 
the Fermilab booster. Hojvat, C.; Joy, M.; Webber, R.C. (Fermi Natl 
Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 4009- 
4011(Jun 1979). 
Carbon foils with surface densities of 200 pgcm~* were select- 
as the stripping medium for the charge exchange injection system 
to the Fermilab Booster accelerator. These foils have extremely 
long lifetimes. The criteria leading to their selection and the prepara- 
tion method are discussed. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 16344, 16347, 17065, 17119 


16377 (ANL-HEP-CP—79-47) Polarized targets. Yokosawa, A. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 12p. (CONF-7909111—2). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on the history of the ZGS; Argonne, IL, 
USA (13 Sep 1979). 


A review is presented of polarized target development for the 
ZGS at Argonne and for the Fermilab accelerator. (G 


16378 (ANL-HEP-CP—80-05) Future impact of the experimen- 
tal results from the Argonne ZGS. Yokosawa, A. (Argonne National 
Lab., IL (USA)). 10 Jan 1980. Contract W-31-109-ENG-38. 19p. 
(CONF-791174—3). Dep. NTIS, PC A02/MF 01. 

From Meeting on two-nucleon systems and dibaryon reson- 
ances; Hiroshima, Japan (Nov 1979). 

Experimental programs at Argonne ZGS are reviewed with 
emphasis on experiments using polarized beams. 


16379 (ANL-HEP-PR—79-44) Survey of eight-magnet spin 

snakes. Underwood, D.G. (Argonne National Lab., IL 
(USA)). 28 Nov 1979. Contract W-31-109-ENG-38. 23p. Dep. NTIS, 
PC A02/MF AOl1. 

A computer search was done to find new configurations for 
spin precession snakes. The transformation of proton polarization 
from S direction to either N or L direction within some constraints 
on magnet and beam properties was used as the basis of the search. 
The many new solutions found should be useful for external polar- 
ized beams and possibly in accelerators. 


16380 (CONF-7910119—2) Methods to reduce contamination in 

prepared by vacuum deposition. Thomas, G.E.; Lam, S.K.; 
Nielsen, R.W. (Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AO1. 

From 8. annual conference of the I.N.T.D.S.; Boston, MA, 
USA (1 Oct 1979). 

A study was performed to determine the source of impurities 
(Onn in accelerator targets prepared by vacuum vapor deposition. 


16381 (FERMILAB—80/2) Fermilab (Fermi National 
Accelerator Lab., Batavia, IL Ar. ~~ 1980. Contract EY-76-C- 
02-3000. 21p. Dep. NTIS, PC A02 

Activities at Fermilab Gates fn 1980 are briefly de- 
scribed. Areas covered include summary of operations; monthly 
operations history; beam utilization by experimental activity; facility 
utilization summary; situation report; and a listing of manuscripts and 
notes prepared during the month. (GHT) 


16382 (LA—7894) Data acquisition and command system for use 
with a microprocessor-based contro! chassis. Halbig, J.K.; Kloster- 
buer, S.F.; V.A. Jr. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1980. Contract W-7405-ENG-36. 38p. Dep. NTIS, PC 
A03/MF AOl. 

The Pion Generation for Medical Irradiations (PIGMI) pro- 

at the Los Alamos Scientific Laboratory is developing the 
technology to build smaller, less expensive, and more reliable proton 
linear accelerators for medical applications, and has designed a 
powerful, simple, inexpensive, and reliable control and data acquisi- 
tion system that is central to the program development. The system 
is a NOVA-3D minicomputer interfaced to several outlying micro- 
processor-based controllers, which accomplish control and data ac- 
quisition through data I/O chasis. The equipment interface chassis, 
which can issue binary commands, read binary data, issue analog 
commands, and read timed and untimed analog data is described. 
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16383 (LA—7896) General-purpose microprocessor-based con- 
trol chassis. Halbig, J.K.; ties, S.F.; Swenson, D.A. (Los 
Alamos Scientific , NM (USA)). Dec 1979. Contract W-7405- 
ENG-36. 58p. : NTIS, PC A04/MF AO1. 

The objective of the Pion Generation for Medical Irradiations 
(PIGMI) program at the Los Alamos Scientific Laboratory is to 
develop the technology to build smaller, less expensive, and more 
reliable proton linear accelerators for medical applications. For this 
program, a powerful, simple, inexpensive, and reliable control and 
data acquisition system was developed. The system has a NOVA 3D 
computer with a real time disk-operating system (RDOS) that com- 
municates with distributed microprocessor-based controllers which 
directly control data input/output chassis. At the heart of the 
controller is a microprocessor crate which was conceived at the 
Fermi National fe ser Laboratory. This idea was applied to 
the design of the hardware and software of the controller. 


16384 (LA—8235-MS) rf coaxial couplers for high-intensity 
linear accelerators. Manca, J.J.; Knapp, E.A. (Los Alamos Scientific 
Lab., NM (USA)). Feb 1980. Contract W-7405-ENG-36. 14p. Dep. 
NTIS, PC A02/MF AOl1. 

Two rf coaxial couplers that are particularly suitable for 
intertank connection of the disk-and-washer accelerating structure 
for use in high-intensity linear accelerators have been developed. 
These devices have very high coupling to the accelerating structure 
and very low rf power loss at the operating frequency, and they can 
be designed for any relative particle velocity 8 > 0.4. Focusing and 
monitoring devices can be located inside these couplers. 


16385 (ORNL—5498, pp 95-97) Development of a *Li-Xe gas 
scintillator neutron beam monitor at ORELA. Dabbs, J.W. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

A neutron beam monitor of Xe-*Li-Xe t was ——a. 
A cross-sectional view is given. A major problem is gas _ 
Performance of the new monitor is compared with that of the po 
previously used. 2 figures. (RWR) 


16386 (ORNL/SUB—33200/1) Development program for a 200 
kW, CW, 110 GHz gyrotron. Quarterly report No. 1, June-September 
1979. Arnold, K.W.; Tancredi, J.J.; Caplan, M.; Ha, K.W.; Birn- 
baum, D.N.; Weiss, W. (Hughes Aircraft Co., Torrance, CA (USA). 
Electron Dynamics Div.). 1979. Contract W-7405-ENG-26. 87p. 
Dep. NTIS, PC A05/MF AOl1. 

The objective of this program is the design and development 
of a millimeter-wave device to produce 200 kW of continuous-wave 
power at 110 GHz. The device, which will be a gyrotron oscillator, 
will be compatible with power delivery to an electron-cyclotron 
plasma. Smooth control of rf power output over a 17 dB range is 
required, and the device should be capable of operation into a severe 
time-varying rf load mismatch. Progress toward this goal is de- 
scribed and specifications of the gyrotron are given. 


16387 (SLAC-PUB—2440) Personnel hazards medical 
electron accelerator photoneutrons. McCall, R.C.; oe. T.M.; 
Shore, R.A.; LaRiviere, P.D. (Stanford Linear Accelerator Center, 
CA (USA); "Varian Associates, Inc., Palo Alto, CA (USA)). Dec 

1979. Contract EY-76-C-03-0515. 4p. (CONF-800304—3). Dep. 
NTIS, PC A02/MF AOl1. 

From 5. international congress of the International Radiation 
Protection Association; Jerusalem, Israel (8 Mar 1980). 

For medical accelerators, neutron og thro’ the 
room entry door is the major el hazard. Most py 
accelerator rooms are ed with at least a rudimentary maze to 
avoid the use of massive doors. Often, however, the maze may be 
similar to those shown in scale outline drawings of some medical 
electron accelerator rooms where the authors have made neutron 
measurements outside the doors which were of different thicknesses 
and compositions. The results are tabulated. It should be noted that 
there can be significant dose —e (H) at the door when a 
maze is inadequate, and that all three components - fast neutron, 
thermal neutron, and neutron capture yy rays - can be equally 
important. 

16388 Applications of synchrotron radiation. Bienenstock, A. 
(Stanford Univ, Calif). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 3780- 
3784(Jun 1979). 

Following a brief review of its properties, discussions are 

resented of the application of synchrotron radiation to the follow- 
ing: (a) the determination of atomic arrangements using extended x- 
ray absorption fine structure (EXAFS); (b) the determination of 
atomic arrangements using x-ray anomalous scattering; (c) dynamic 
small angle x-ray scattering; (d) x-ray lithography and microscopy; 
(e) the determination of surface electronic states using vacuum 
— radiation; (f) time-resolved fluorescence from protein 
mo les. 


16389 Superconducting dipole for the Fermilab switchyard. 
Walton, J.; Dixon, R.; Edwards, H.; McCarthy, J. (Fermi Natl Accel 


PARTICLE ACCELERATORS 


Lab, Batavia, Ill). JEEE Trans. Nucl. Sci; NS-26: No. 3, 4056- 


4057(Jun 1979). 

A prototype superconducting dipole for the Fermilab switch- 
yard has been built and tested. Thoteng: worm inam, cold bone, 2 
1/2-inch circular aperture, 3 tesla at 2850 amps. The length is 3 1/2 


feet. This will be increased to 10 feet in the final 


16390 Helium refrigeration as oe oe system for 
superconducting switchyard magnets at Fermilab. Andrews, roe 
Appel, J.A.; Dixon, R.L.; Kephart, RD. sb. on os a 
Lackey, S.L.; McCarthy, os D.; Oberholtzer, R.; 
Tummillo, A. F. (Fermi Natl Accel Lab, Batavia, Ill). Z Trans 
Nucl. Sci.; NS-26: No. 3, 4093-4095(Jun 1979). 

The first Fermilab Satellite Refrigerator produced from com- 
mercially built components has been operated in the Switch i 
stand-alone mode. After some initial shakedown runs, it been 
used to cool two magnetically opposed superconducting magnets in 
the external beam line to the Meson Laboratory. This equipment was 
installed as a test of the cryogenic system to be used in converting 
the entire major horizontal bend to superconducting magnets (cur- 
rently containing 56 conventional 10 foot dipoles). A report is 
presented on the successful operation of the refrigerator, operating 
experience with the cryogenic system, and the successful transport 
of 1.8 X 10%* 350 GeV protons per pulse through the magnets. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 16314 


16391 (BNL—27317) uv free electron lasers for synchrotron 

radiation sources. Pelle; C. (Brookhaven National Lab. 2b, Upton, 
NY (USA)). 1979. mtract EY-76-C-02-0016. 23p. (CONF- 
791176—1). Dep. NTIS, PC A02/MF AO1. 

From Japan-USA seminar on synchrotron radiation facilities; 
Honolulu, HI, USA (5 Nov 1979). 

The possibility of operating a free electron laser in an electron 
storage ring similar to those being designed or built as synchrotron 
radiation sources is discussed. The: laser output power is lg eg 
to the total power radiated as synchrotron radiation in ring. The 
electron beam properties make the storage = particularly suitable 
for operating a laser in the UV region. S signal gain per pass 
larger than one at wavelengths near 600 A can be obtained in a 500 
MeV storage ring. 


16392 Sealing of knife-edge flanges after a high 
vacuum firing. Edwards, D. Jr.; McCafferty, D.; Rios, L. (Brookha- 
ven National Laboratory, Upton, New York 11973). J. Vac. Sci. 
manan * ¥ No. 6, 2114(Nov 1979). 
3/4-in. Varian flange has been vacuum fired at 900°C for 

four oe and found to seal without leakage through each of 40 

te closures. This indicates that such a flange may in fact be 
ificient for the ISABELLE ultrahigh vacuum system without 
knife-edge modification. 


16393 Beryllium windows for synchrotron radiation beam lines. 
Cerino, J.; Cronin, R. (Stanford Univ, Calif). JEEE Trans. Nucl. Sci.; 
NS-26: No. 3, 3, 3816-3818Gun 1979). 

a fabrication of beryllium windows is discussed. 
The a! mechanical aspects are also given. 


16394 Installation and thermal design = radiation 
beam ports at SPEAR. Jako, C.; Hower, N.; T. (Stanford 
4 Calif). JEEE Trans. Nucl.’ Sci.; NS-26: No. 3, 3851-3853(un 


With SPEAR operating at 3.7 GeV, 38.3 mA and radiating a 
patel ol et ee ae Cone tae ee 
1 ue obtained by extrapolation oe me 
was 80°C. The disc’ y between the two figures is due, in part, 
to the inherent limitation of temperature measurements in the pres- 
ence of a high thermal gradient, and, in part, to the assumptions 
pomardictnaPonga cos Tats hy dens ony o' a oo 
perature at crotch surface resulting from synchrotron 
ation is comfortably below the 1ss8c limit and that the total 
radiated power can be raised to at least 75 kW without exceeding 
this limit. 
Nonlinear 
(Brookhaven National 


and the beam-beam interaction 
Laboratory, 1979). — M.; Herrera, J.C. 
(eds.). Contract EY-76-C-02-0016. New York, NY; American Insti- 


tute of Physics (1979). 350p. (CONF-790318—). Copyelghe | Clear- 
ance Center, Inc., Box 765, chenectady, NY 12301. 

From Symposium on nonlinear dynamics and the beam-beam 
interaction; Upton, NY, USA (19 Mar 1979). 

Separate abstracts were prepared for 20 of the peed ager present- 
ed at this conference. A paper on theoretical mechanics, Variational 
principles for invariant tori and cantori, was not in scope for the data 
base. (RWR) 
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INSTRUMENTATION 


16396 (LBL—8619, pp 272-293) Instrumentation development. 
1978. 
In Energy & Environment Division annual report, 1978. 
Summaries presented on instrumentation development in the 
Energy and Environment Division’s Annual 1978 Report are: Ap- 
lied Laser Spectroscopy, N.M. Amer et al.; Fission Effects in 
| abe Activation Analysis, F. Asaro and H.V. Michel; Instrume - 
tation for Environmental Monitoring, Y.C. Agrawal et al.; Operation 
of a Gas Chromatograph/Mass Spectrometer of Environmental and 
Fossil-Energy Samples, A.S. Newton and W. Walker; Development 
and Application of X-Ray Fluorescence Analytical Methods, R.D. 
Giauque et al.; Chemical Characteristics of Medieval Brasses, H.V. 
Michel et al.; Characterization of Mesoamerican Obsidian, F. Asaro 
et al. 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 15784, 15789, 16385, 16582, 
16911, 17040 


16397 (ANL-NDA—3) ANL four-meter calorimeter design and 
operation manual. Perry, R.B.; Lewis, R.N.; Youngdahl, G.A.; 1 
E.A.; Roche, C.T. (Argonne National Lab., IL (USA)). Feb 1980. 
Contract W-31-109-ENG-38. 165p. (ISPO—15). Dep. NTIS, PC 
A08/MF AO1. 
The four-meter fuel rod calorimetric system measures the 
4 produced by radioactive decay of fuel rods contain- 
ing Pu. Pu mass is related to the measured power through the 
weighted average of the dog sy: of the isotopic decay energies and 
the decay constants of the Pu isotopes present. U content has no 
effect since the thermal power produced by the U nuclides is 
insignificant when compared to Pu. Radiations from Pu are alpha 
particles and low-energy photons. This calorimeter will measure 
samples | yarn J power up to 1.5 watts at a rate of one sample 
every 120 min. The instrument consists of a data-acquisition module 
made up of a microprocessor, with an 8K-byte nonvolatile memory, 
a control cabinet and the calorimeter chamber. (FS) 


16398 (CONF-7906136—2) Conjugate whole-body scanning 
system for quantitative measurement of organ distribution in vivo. 
Tsui, B.M.W.; Chen, C.T.; Yasillo, N.J.; Ortega, C.J.; Charleston, 
D.B.; Lathrop, K.A. (Chicago Univ., IL (USA). Dept. of Radiology; 
Franklin lems Memorial Research Inst., Chicago, IL (USA)). 
ot Contract EY-76-C-02-0069. 26p. Dep. NTIS, PC A03/MF 
AOl. 

From 26. annual a of the Society of Nuclear Medicine; 
Atlanta, GA, USA (26 Jun 1979). 

determination of accurate, quantitative, biokinetic distri- 

bution of an internally dispersed radionuclide in humans is important 
in making realistic radiation absorbed dose estimates, studying bio- 
chemical transformations in health and disease, and developing clini- 
cal procedures indicative of abnormal functions. In order to collect 
these data, a whole-body imaging system is required which provides 
both adequate spatial resolution and some means of absolute quanti- 
tation. Based on these considerations, a new whole-body scanning 
system has been designed and constructed that employs the conju- 
gate counting technique. The conjugate whole-body scanning system 
provides an efficient and accurate means of collecting absolute 
quantitative organ distribution data of radioactivity in vivo. 


16399 (LA-UR—80-443) ved Kanne tritium monitoring 
system. Anderson, D.F.; Hiebert, R.D. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 13p. (CONF- 
800211—4). Dep. NTIS, PC A02/MF AOl1. 

From International symposium on management of gaseous 
wastes from nuclear facilities; Vienna, Austria (18 Feb 1980). 

A Kanne chamber has been redesigned to reduce its sensitiv- 
ity to such contaminants as tritium water vapor and tritiated oil. The 
high voltage electrode has been replaced by a wire cylinder and the 
collection electrode has been reduced in diameter. The sensitivity to 
contamination of the chamber has been reduced by about a factor of 
40. The design allows for decontamination of the chamber in place. 
The improved electronics used is also discussed. 


16400 (LBL—9128) Beta-gauge methods to aerosol sam- 
ples. Jaklevic, J.M.; Gatti, R.C.; Goulding, F.S.; Loo, B.W. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1979. 
Contract W-7405-ENG-48. 34p. Dep. NTIS, PC A03/MF AOI. 

An instrument for the routine measurement of aerosol mass 
using the beta-particle attenuation method is described. Factors 
affecting the precision and accuracy of the measurement are dis- 
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cussed in detail. Results of intercomparison studies between the beta 
gauge method and conventional gravimetric are presented. The 
design of the present instrument is particularly well suited for the 
automatic analysis of membrane filter obtained from modern dichot- 
omous samplers. 


16401 (ORNL—5498, pp 139-140) Absolute calibration of a 
hydrogen atom secondary emission detector. Ray, J.A.; Barnett, C.F.; 
Van Zyl, B. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Most neutral-particle analyzers used to measure plasma ion 
temperatures by detecting low-velocity H*, H®, and H™ have been 
calibrated under the assumption that secondary electron emission is 
the same for both ions and atoms. This assumption has remained 
untested due to the difficulty of determining the absolute flux of low- 
energy atoms independent of secondary electron emission. An inde- 
pendent calibration of the H° flux was achieved by photodetaching 
an H~ beam passed through a Nd laser cavity. The attenuation of the 
H~ beam provided a known absolute flux of H atoms. Over the 
energy range 30 to 2500 eV the secondary emission by H was 15% 
greater than that by H*. In this energy range the secondary emission 
of H~ was consistently greater than that for H* or H®, being a factor 
of 6 greater at 50 eV. 1 figure. (RWR) 


16402 Nuclear track emulsions. Erskine, J.R. (Argonne National 
Lab., IL (USA)). Nucl. Instrum. Methods; 162: No. 1-3, 371- 
378(1979). 

The use of nuclear track emulsions in nuclear physics re- 
search is described with particular emphasis on their employment as 
focal-plane detectors. A brief description of nuclear emulsions and 
the theory of the photographic process is given in order to sketch 
the available opportunities to vary their sensitivity and other proper- 
ties. Data about currently available emulsions are collected. Some 
practical techniques for using emulsions as focal-plane detectors are 
described. A summary of the current state-of-the-art for automatic 
plate scanning is given. 


16403 Scintillation detectors for neutron physics research. 
Harvey, J.A.; Hill, N.W. (Oak Ridge National Lab., TN (USA)). 
Nucl. Instrum. Methods; 162: No. 1-3, 507-529(1979). 

The characteristics of scintillation detectors for neutron phys- 
ics such as efficiency, timing resolution, size, pulse height resolution, 
backgrounds, are reviewed. Solid and liquid organic scintillation 
detectors are widely used for neutrons from 10 keV to 200 MeV. 
Detailed calculations and measurements of the pulse height distribu- 
tions and efficiencies for several organic scintillation detectors are 
presented. *Li glass detectors are valuable as neutron flux monitors 
and as efficient neutron detectors below 10 keV. Problems associated 
with these ®Li glass scintillation detectors are discussed. Examples of 
many scintillation detectors in use today are described. 


16404 Inorganic scintillators. A review of techniques and applica- 
tions. Heath, R.L. (Idaho National Engineering Lab., Idaho Falls 
(USA)); Hofstadter, R.; Hughes, E.B. (Stanford Univ., CA (USA). 
poe Physics Lab.). Nucl. Instrum. Methods; 162: No. 1-3, 
431-476(1979). 

A review of techniques used in the production and operation 
of Nal(T1) detectors is provided. The scintillation mechanism itself is 
summarized, and examples of the use of Nal(T1) detectors in several 
areas of science and technology are given. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 16411, 16680, 16791, 16911, 17144 


16405 (COO—5100-3) Gamma-ray energy response of ’LiF and 
CaF.:Mn TLDs. Annual report. Simons, G.G. (Kansas State Univ., 
Manhattan (USA). Dept. of Nuclear Engineering). Nov 1979. Con- 
tract ET-78-S-02-5100. 72p. Dep. NTIS, PC A04/MF AOl1. 

The gamma-ray energy responses of encapsulated 7LiF and 
CaF.2:Mn thermoluminescent dosimeters were measured and com- 
pared to calculated values. This study was performed in order to 
improve the accuracy of gamma-ray heating measurements made in 
polyenergetic gamma-ray fields such as Argonne National 
Laboratory’s Zero Power Reactors. Comparisons between calcula- 
tions and experiments are reported for a gamma-ray energy range of 
0.122 to 1.33 MeV and encasement media with a range of atomic 
numbers 13 to 82. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 16162, 17042 


16406 (DOE/ER/05776—4) Spectroscopy of surface adsorbed 
molecules. Progress report, May 1, 1979-April 30, 1980. Coleman, 
R.V. (Virginia Univ., Charlottesville (USA)). 1980. Contract ER-76- 
S-05-5776. 17p. Dep. NTIS, PC A02/MF AO1. 





MAY 31, 1980 


The ee ers program has continued with development of 
tunnel junctions using a wide range of oxide substrate and metal 
penne Si electrodes. Such experiments have introduced more difficult 
fabrication techniques and a range of added problems in IETS 
detection and resolution. These extensions should, however expand 
the use of IETS and will also form systems for our a study 
with ESCA and AUGER. A great deal of time been spent 
during the current contract period in installing and developing the 

resent and related computer analysis and control for our PHI 

1 548 ESCA-AUGER spectrometer. 


16407 (DP—1537) Computer control for a cladding thickness 
tester. Sand, R.J. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Dec 1979. Contract EY-76-C-09- 
0001. 14p. Dep. NTIS, PC A02/MF AO1. 

A cladding thickness tester for extruded reactor fuel tubes has 
been automated to provide reduced operator interaction. The clad- 
ding thickness tester, which uses an x-ray fluorescence analyzer, has 
been interfaced with an SRL/6800 microcomputer to control fuel 
tube orientation, operate the analyzer, calculate cladding thickness, 
and give pertinent data in hardcopy tabular form. 


16408 (EUR-CEA-FC—962) Soft X ray spectrometry at high 
count rates. Blanc, P.; Brouquet, P.; Uhre, N. (Association Euratom- 
CEA sur la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Sa. Jun 1978. 17p. Dep. NTIS (US Sales Only), PC A02/ 
Two modifications of the classical method of X-ray spectrom- 
etry by a semi-conductor diode permit a count rate of 105 c/s with 
an energy resolution of 350 eV. With a specially constructed pulse 
hae it analyzer, this detector can measure four spectra of 5 ms each, 
e range of 1-30 keV, during a plasma shot. 


16409 (LBL—7293) Microwave spectrometer for the detection of 
transient gaseous species. Kolbe, W.F.; Zoellner, W.D; Leskovar, B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1 Jun 
1979. Contract W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF 
AOl. 


A microwave spectrometer and associated apparatus for the 
detection of unstable free radical species is described. The ae 
eter, which operates over a frequency range from 66 to 73 GHz, 
consists of a tunable Fabry-Perot resonator followed by superhetro- 
dyne detection for high sensitivity at low power levels. The resona- 
tor tuning is accomplished by means of a computer controlled 
stepping motor and by a piezoelectric transducer which also permits 
the use of source modulation and phase sensitive detection at 100 Hz. 
The sensitivity of the spectrometer is adequate to permit the detec- 
tion of rotational transitions with absorption coefficients as small as 2 
x 10-*°cm~*. The operation of the spectrometer is demonstrated by 
the detection of the two free radical species OH and SO. In the case 
of OH, a number of A-doubling transitions, previously unobserved, 
are reported 


16410 (SAND—79-1919C) Electro-optical streak camera —" 
< use at 1.3 ym. Palmer, M.A.; Palmer, R.E. (Sandia Labs. 
(CONF atoai NM (USA)). 1979. Contract EY-76-C-04-0789. 4p. 
800208—11). Dep. NTIS, PC A02/MF AO1. 
From Tropical meeting on inertial confinement fusion; San 
Diego, CA, USA (26 Feb 1980). 
electro-optical streak camera for use at 1.3 ym is de- 
scribed, including determination of the streak tube absolute photo- 
cathode sensitivity and system dynamic range. Nonlinear response at 
higher input intensities suggests multi-photon photocathode absorp- 
tion. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 14633, 14634, 14635, 14636, 
14649, 14678, 15758, 15822, 15934, 16964, 16159, 16203 


16411 (CONF-791037—24) Automated TLD system for gamma 
radiation Nyberg, P.C.; Ott, J.D.; Edmonds, C.M.; 
Hopper, J.L. (Environmental Protection ‘Agency, Las Vegas, NV 
(USA). Environmental Monitoring and Support Lab.; Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (USA)). 1979. 


PC A02/MF AOl. 


gin 
Contract EY-76-A-08-0539. 22p. Dep. NTIS, 
San Francisco, CA, 


From IEEE nuclear science symposium; 

USA iY Oct 1979). 
radiation monitoring system utilizing a commercial- 

ly availat le TLD reader and unique microcomputer control has been 
built to assess the external radiation exposure to the resident po yd 
tion near a nuclear weapons testing facility. Maximum use o 
microcomputer was made to increase the efficiency of data Asa g 
tion, transmission, and preparation, and to reduce operational costs. 
The system was tested for conformance with an applicable national 
standard for TLD'’s used in environmental measurements. 


16412 ee ee 2004C) 


study. Cunningham, J.C. (Sandia 
1979. Contract EY-76-C-04-0789. 13p. (CO 
NTIS, PC A02/MF AOI1. | 

From 26. i 


switches and cables are review 
are i 


= Se ae Performance of digital 


high temperatures. Prince, J Draper, 
J.N.; Fitch, L.T. (Sandia ont 
quergq 1980. Contract EY-76-C-04-0789. 10p. 
att mo Dep. NTIS, PC A02/MF AOl. 
rom Electronic component conference; San Francisco, CA, 
USA a Ae Apr 1980). 


mee eeaiaaines of the pateenanse ond aii af 
digital bipolar and CMOS integrated circuits over the 25 to 340°C 
range are reported. Included in these results are both parametric 
ee ee ens ae oes un Gens cia ahaa 
nisms. Al most of the work was done using commerciall 

available circuits (TTL and CMOS) and test chips from commercial. 
ly compatible processes, some results of experimental simulations of 
dielectrically isolated CMOS are also discussed. It was found that 
Comets Seen rer Sree as Sw Sees ically isolated, low 
power Schottky-clam ld doped TTL functioned oly 1 
in excess of 325°C. commercial, isolated TL i only to 
250°C, while 

250°C to 275°C. Commercial j 


righ m i lee ern in excess of 

igh tem ife testing of experimental, silicone-encapsulated 
simple TTL and CMOS integrated circuits have shown no obvious 
life limiting problems to date. No barrier to reliable functionality of 
TTL bipolar or CMOS integrated ciruits at temperatures in excess of 
300°C has been found. 


= (SAND—80-0137C) Computer controlled 

matic setup, calibrating, coreg and conversion of multichannel 
transient test data. (Sandia Labs. uerque, NM (USA)). 1980. 
Contract EY-76-C-04-0789. 8p. (CO -800502—10). Dep. NTIS, 
PC A02/MF AOl. 

From 26. international instrumentation symposium; Seattle, 
WA, USA (5 May 1980). 

One of the major problems with multichannel transient (50 
kHz, 50 ms) tests is channel setup and qualification time. A comput- 
er-controlled system was developed which allows an operator to set 
up, calibrate, and check out 40 channels of transient recording 
through a simple question-and procedure in about one hour. 
The cotaguter alae digiliass the way tape-chened enting data past tant 
for quick-look plotting and further data reduction. gy petra 
whole procedure is maintained on disk files. 2 figures, 2 tables. 


16415 Low energy ion counting efficiency of a Johnston electron 

Barney Rg tne: Kellert, F.G.; ee ifn y 5 Deane. 
F.B.; S F. (Department of Space Physics and Astronomy, 
Rice University, a: Texas 77001). Rev. Sci. pve 51: No. 
3, 396-397(Mar 1980). 

We report a measurement of the absolute efficiency of a 
ore 
keV Ne*. The measured detection depends both on ion 
erat clentlc tld acar the out dyende eee none tet 
applied electric field near the 


16416 Pulsed-laser atom-probe field-ion microscopy. Kellogg, 
G.L.; Tsong, T.T. (Sandia Laboratories, Albuquerque, New Mexico 
87185). J. Appl. Phys.; 51: No. 2, 1184-1193(Feb 1980). 

A time-of- field-1 has been 
developed which uses nanosecond laser pulses (0 evaporate 
surface species. The ability to operate an atom-probe without 

_ae =~ is advantageous for several reasons. The 
nseeer ae Sem Ga dunspien of eomies. eanaiee Sie 
voltage pulse attaining its maximum ampli is eliminated, result 
ing in increased mass resolution. Semiconductor and insulator sam- 
ples, for which the electrical resistivity is too high to transmit a 
short-duration voltage pulse, can be examined using 
field desorption. Since the electric field et the sertace con be 
significantly smaller, the dissociation of molecular adsorbates by the 
field can be reduced or eliminated, permitting well-defined studies of 
surface chemical reactions. In addition to atom-probe operation, 
pulsed-laser ee ee ee eee 
diffusion of adatoms and vacancies over a wide range of tempera- 
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tures. Examples demonstrating each of these advan' are ae, gota 
ed, including the first pulsed-laser atom- (P mass spectra 
for both metals (W, Mo, Rh) and semiconductors (Si). Molecular 
hydrogen, which desorbs exclusively as atomic hydrogen in the 
conventional atom probe, is shown to desorb ay cman in the 
PLAP. Field-ion microscope observations of the diffusion and disso- 
tine tae aan eee tion of adatoms, and the forma- 
tion of vacancies resulting from heating with a 7-ns laser pulse are 
also presented. 


16417 (ANL-HEP-PR—80-12) Note on possibly me A thermo- 
couple from copper instrumentation wires. Dawson, J.; Hyman, 
L.G.; S) J. (Argonne National Lab., IL eng A {nd}. ‘Con 
tract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF 

Thermocouple effects were found in an wy ‘platinum 
thermometers at low temperature. The unexpected voltage to a 
thermocouple effect between sense wires developed as a function of 
temperature, caused by using Ca wires from two different spools. 
The Ca wire had slightly different impurities. (FS) 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 14762, 15535, 16413, 16913 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


16418 (DOE/TIC—11117) High explosive safety manual. Fifth 
quarterly technical progress report, October-December 1979. Al- 
baugh, L.R.; McBride, D.A. (Hercules, Inc., Cumberland, MD 
(USA). Hercules Aer Div.). Jan 1980. Contract EP-78-C-01- 
6194. =o. NTIS, A02/MF AOl. 
is the fifth quarterly technical report on a program to 
ewe a high explosive safety manual for the Department of 
‘gy. The program is described and > saps to date is presented. 
During this work period, the first draft of ual was completed 
and the quantitative risk analysis begun. 


bw A en Thermal stability of PBX 9501. Matus- 
= (Los Alamos Scientific Lab., NM 
Usa) Feo 19 whey 'w- FOS ENG. 36. 8p. Dep. NTIS, PC 


we oe buttons of PBX 9501 were stored in a helium 
atmosphere at 35, 40, 45, and 50°C. The limiting compressive 
strength of 9501 was ~ 1700 kPa. Plots of In qangninies strength) 
vs time gave the rate constant for the degradation process at each 
temperature. An Arrhenius plot of the rate constant data gave a 
value of 22.4 kcal/mol for the apparent activation energy, E/sub a/, 
and 1.17 x 10’ s~' for the pre-exponential. The Arrhenius plot was 
extrapolated to 25°C and a rate constant of 5.03 x 10-2" s~* was 
obtained. With this rate constant, the following relationship between 
compressive strength and time at 25°C was formulated. In (compres- 
sive strength) = 8.792 - 5.03 x 10° **t. The constant 8.782 was the Y- 
axis intercept in a plot of n (compressive strength) vs time at 50°C. It 

See Sane Se See ee According to the 
how equation, the time required for 9501 to reach the limiting 
compressive strength will be 85 y. 
16420 (UCID— 18548) Statistical of heterogeneous 
chemical reaction in shock-initiated Cochran, S.G. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 20 Feb 
reg Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

A statistical treatment is introduced for hetero ities that 
influence the shock initiation of explosives. A shock forms epee 
heated re; or hot spots at heterogeneities that can become local 
reaction sites. Size distributions for hot spots and for local reactions 
sites are defined along with equations that evolve the distributions in 
time. Locally heated regions may either disappear (because of ther- 
mal diffusion) or thermally explode. The rate of nag | of hot 

spots is based on a distribution of hot spot temperatures. Reaction 

w at the laminar burning velocity which is pressure depend- 
aes pow at is completed by coalescence of the sites. The model of 
Setenogensoes reaction along with a homogeneous reaction is solved 
numerically in a one-dimensional hydrodynamic computer program. 
The model and some results are presented. 


16421 (UCRL—83438) Statistical analysis of gold bridgewire 
dissolution in detonators at storage temperature. Sickhaus, W.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Dec 
1979. Contract W-7405- ENG-48. Sip. (CONF-791079—4). Dep. 
NTIS, PC A04/MF AOI. 
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From 7. DOE compatibility meeting; Aiken, SC, USA (16 


Oct —_ 
dissolution data of gold bridgewires held at ambient 
stockpile sto temperature for up to twenty years are analyzed. 
The objective is to determine the time dependence of the dissolution 
> It is shown that these data do not allow us to 
isti with reasonable ~~¢¥ ity between gg vl gamer mahor 
dependencies (t/ 1/2/ or t). A comparison is wi 
dissolution data collected from experiments performed at elevated 
page and the conclusion is made that the dissolution process 
to time at room temperature. This mechanism leads 
to conservative lifetime predictions. 


NUCLEAR 
REFER ALSO TO CITATION(S) 16411 


16422 (AD-A—069048) A proposed rationale to adapt DELFIC 

to subsurface bursts. Final report, January-August 1978. McGahan, 

J.T.; Latko, R.J. (Science Applications, Inc., McLean, VA (USA)). 

be Ay 1978. Contract DNA001-77-C-0086. 94p. NTIS, PC A05/ 
Aol. 

The work reported here is intended to provide the basis for 
modifying the DELFIC fallout code for subsurface bursts. Models 
are presented for main cloud effective yield = soil loading, base 
surge radial growth, height and soil loading, and induced activity. 
The problem oof using high explosive test results to supplement the 
nuclear data is discussed. 


CIVIL USES 


16423 (UCID— 18529) Some oy peak ground motions for 
nuclear along the Qattara alignment in Egypt. 
Bryan, J.B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Jan 1980. Contract W-7405-ENG-48. 18p. Dep. NTIS, 
PC A02/MF AOl. 

Some predicted peak free-field ground motions at shot depth 
for the nuclear explosive excavation of a canal in Egypt are summa- 


ans anal at eee, velocity, ange Ge te ais 
are presented as a tion o t wo! 
~~ from two-dimensional TENSO) 
ware eo shown 


cratering calcula- 

included. Fits to ground motion measurements in other 

. This summary is intended to help > oe 

design requirements for detonating nuclear explosive 

salvos i are required to efficiently excavate the canal. It also 

should be eee eee Seeee Os Sees eS Sens 
ground motion measurements. 


INRY 
REFER ALSO TO CITATION(S) 16907, 16908, 16909, 16910, 16911 


EXPLOSION DETECTION 
REFER ALSO TO CITATION(S) 16941 


16424 (AD-A-—067946) A 4 & wave-surface wave seismic dis- 

criminant close distances. Final report June 1976-September 

1978. Peppin, W.A. (Mackay School of Mines, Reno, NV (USA). 

‘77 Lab.). 2 Jan 1979. Contract F49620-76-C-0015,. 37p. 
A03/MF AOl. 

"Contract work in connection with seismic discrimination is 
summarized. A body wave-surface wave discriminant based on 
close-in data of NTS events was attempted. This endeavor now 
seems difficult to attain. The author has done supporting work in 
terms of data recovery (high-quality digital data records of about 100 
earthquakes and several nuclear explosions), extension of existing 
explosion source theory (to try and explain how, for a si 
explosion, the time history could appear different at different 

tances), and in creating theoretical seismograms for comparison with 
close-in (8 km) accelerometer data. 


16425 Application of reflection and diffraction techniques to the 
analysis of an EMP simulator. Kunz, K.S.; Williams, J.W.; Yu, J.S. 
IEEE Trans. Antennas Propag.; AP-27: No. 3, 353-356(May 1979). 
The of a paraliel-plate transmission-line electromag- 

netic pulse P) simulator to continuous wave excitation in the 
_ high frequency (VHF) region is analyzed. A reasonably accu- 
py = of response irregularities measured in an operational 
EM test facility is obtained a a combination of geometrical 
optics and diffraction theory. The anal redicts that 
multiple internal reflections were primarily ible for observed 
irregularities at the measurement positions. le an analysis based 
upon optical techniques involves different approximations and as- 
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sumptions than alternative methods, such as the method of moments, 
the optical approach was found to be more practical in the VHF 
regime and, more eee) aiowel identification of the 
dominant physical mechanisms which cause deviations from the 


ideal field quality desired of the Yecility 3 in the VHF region. Based 
upon these ange ge the simulator was modified to reduce inter- 


nal 
Slices of dk Rann 


ent measurements have confimred the 
predictions. 
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REFER ALSO TO CITATION(S) 15872 


16426 (DOE/EV—0057(Vol.3)) Inventory of Federal Energy- 
Related Environment and Safety Research for FY 1978. Volume III, 
interactive terminal users guide. (Department of Energy, Washing- 
ton, DC (USA). Office of Program Coordination). Tog 1979. 52p. 
Dep. NTIS, PC A04/MF AOI. 

This users’ guide was prepared to provide interested persons 
access to, via computer terminals, federally funded energy-related 
environmental and safety research projects Tor FY 1978. per 
this information is also available in hardbound volumes, this on-line 

capability is expected to reduce the time required to 
answer ad hoc questions and, at the same time, produce meaningful 
reports. The data contained in this data base are not exhaustive and 


om research reported by the following agencies: ———— 
of Agriculture, Department of Commerce, Ne amenene of Defense, 


Department of Energy, Department of Health, Education, and Wel- 
fare, nt of the Interior, Department of Transportation, 
Federal Energy Administration, National Aeronautics and Space 
Administration, National Science Foundation, Nuclear gee | 
Commission, Tennessee Valley Authority, U.S. Coast Guard, and 

the U.S. Environmental Protection Agency. 


= (LBL—8619, pp 181-244) Atmospheric aerosol research. 


In Energy & Environment Division annual report, 1978. 

Sixteen summaries are presented on atmospheric aerosol re- 
search, one having been | poor previously. The reports are: 
Optico-Thermal Analysis of Carbonaceous Fraction of Aerosol Par- 
ticles, R.L. Dod; Solvent-Extraction-Aided Morphology Study 
(SEAMS), W.H. ‘Benner and T. Novakov; Contributions to the 
Probiem of Quantitative Infrared Spectroscopic Analysis of Sulfates 
and Nitrates in Airborne Particles: A Modified Sampling System, R. 
Kellner and T. Novakov; A Size-Segregating Aerosol Sampler, 
A.D.A. Hansen et al.; Optical Characterization of Ambient and 
Source Particulates, A.D.A. Hansen et al.; Optical Attenuation: A 
Measurement of the Absorbing rties of Aerosol Particles, H. 
Rosen and T. Novakov; Identification of the Optically Absorbing 
Component in Urban Aerosols, H. Rosen et al.; Chemical Character- 
ization of Source and Ambient Particulate Samples by Solvent 
Extraction, L.A. Gundel et al.; Characterization of Particulate 
Amines, L.A. Gundel et al.; SO. Oxidation by Water Droplets 
Containing Combustion Nuclei, W.H. Benner et al.; Kinetics and 
Mechanism of the Reaction of NO/sub X/ with SO» in Aqueous 
Solutions, S.B. Oblath et al.; and Mechanism for the Cata- 
lytic Oxidation of SO. on Carbon in Aqueous Suspensions, R. 
Brodzinsky et al.; A Carbon and Lead Emission Inventory for the 
Greater San Francisco Bay Area, A.D.A. Hansen et al.; Relative 
Importance of Various Sulfate Production Mechanisms in Aqueous 
Droplets, R. Toossi et al.; SO. Oxidation in a Dispersng Plume, R. 
Toossi et al.; and Lifetime of Liquid Water Drops in Ambient Air: 
gE of the Effects of Surfactants and Chemical Reactions, 

oosi et al. 


16428 Pm poe ade 2), pp 123-126) Methodology for collect- 
-§.- hy ecological data. Eberhardt, L.L.; Thomas, J.M. 
‘eb 


In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Present techniques for collecting and interpreting ecologi 
data are not supported by adequate sampling and statistical - 
ology. The need for DB prncrencese methodology suitable for i 

the fate and effects of environmental contaminants has become self- 
as ae Moreover, the myriad of environmental impact studies now 
extant clearly indicate that existing quantitative methodology is not 
useful in detecting population effects. Our research on environmen- 
tal sampling has focused principally on the analysis of variance in 
which log-transformed data obtained from inappropriately-designed 
studies are applied to detecting the impact oF an electrical power 
plant. This extension of our previous work seems an effective way to 
detect impacts on organisms of lower trophic levels. We have 
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| aory be. a plan for quantitative and qualitative studies on the more 
task of assessing future population effects on upper-trophic 
level aquatic organisms. In a related effort, we published our find- 
ings on how estimates of the variability for ilies of population 
abundance can be used to calculate sample sizes for field studies 
dealing with environmental impact. Both line- and strip-transect 
methods were investigated to provide other quantitative tools. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 16630, 16914, 16915 


16429 (BNL—26891) Transport and diffusion climatology of the 
US Atlantic and Gulf coasts. Raynor, G.S.; Hayes, J.V. (Brookhaven 
National Lab., U: NY (USA)). 1980. Contract EY-76-C-02-0016. 
4p. ae —4). Dep. NTIS, PC A02/MF A011. 

2. conference on coastal meteorology; Los Angeles, 
CA, USAG (30 Jan 1980). 

This study is part of a larger study of coastal meteorology and 
diffusion and was planned to assist in site selection of energy 
facilities by describing the transport and diffusion climatology of the 
United States east and Gulf coasts in as much detail as can be 
extracted from readily available meteorological data. The area cov- 
ered in this study is the United States east and Gulf coasts from 
Maine to Texas. The region studied is all within the coastal plain and 
is generally characterized by fiat beaches and very gentle slopes 
inland except in New England, where the coast is more ed and 
the terrain hilly close to the sea. Meteorological variables of primary 
concern in this study are those which govern or influence transport 
and diffusion of airborne gases and particles. The most important are 
wind direction and speed and some measure of diffusive capacity 
such as turbulence, gustiness or lapse rate. Eight stations were 
chosen to give four pairs for comparison between a coastal station 
and another somewhat farther inland. The pairs are Boston and 
Bedford, Massachusetts; Belmar and Lakehurst, New Jersey; Cape 
Kennedy and Orlando, Florida; and Galveston and Houston, Texas. 
The same years of data were obtained for both stations in each pair. 
Results of selected examples are presented. The frequency of calms 
and of winds in the three sectors relative to the coastline is reported 
for the 25 coastal stations from Portland, Maine (PWM) to Browns- 
ville, Texas (BRO). Differences between day and night in wind 
direction distribution are shown for six selected stations. The fre- 
quency of the five diffusion rating classes at the same coastal stations 

luring onshore winds is also shown. Differences in dffusion condi- 
tions between day and night at six selected stations are given. The 
results obtained were arranged for easy use with diffusion models in 
which the primary meteorological inputs are wind speed and meas- 
ures of lateral and vertical diffusion. (JGB) 


16430 (DOE/EV—0062/1) Climate program plan. Volume 1 of 
2. (California Univ., Livermore (USA). Lawrence Livermore Lab.; 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research). Jan 1980. Contract W-7405-ENG-48. 
90p. Dep. NTIS, PC AOS/MF A0O1. 
As part of the United States Climate Program Plan developed 
by the In Committee for Atmosp! 
DOE is responsible for developing an understanding of and assess- 
ment capabilities for the effects of climate and climate fluctuations 
on man’s generation of power, the effects of power generation and 
its various fuel processes and/or control technologies on climate, 
and development of blends of power generation and distribution 
modes that minimize adverse environmental and climatic effects. 
The DOE Climate Program Plan focuses on these three major roles 
in basic and applied research. The purpose of this document is to 
present background information relevant to these roles, to identify 
the perceived and potential effects of energy technologies on climate 
that now merit assessment, to define the need for research on the 
prediction of weather and climate variations and assessment of their 
effects on power production, and to outline research goals appropri- 
ate to the DOE mission. This report focuses on the need for 
assessing the cycles and budgets of the entire range of substances 
emitted in power production by the many technologies now in use. 
include but are not limited to “Kr, particles, sulfur, and 
nitrogen oxides, waste heat, and hydrocarbons. To provide the basis 
for assessing the impacts of these emissions, this plan calls for 
specialized, mission-oriented research to improve understanding of 
regs that determine how these emissions are transported, trans- 
lormed, and scavenged in the atmosphere, and of the natural proc- 
esses that can be affectd by energy activities. This latter category 
includes ey rey modification of surface properties caused, for 
example, by large arrays of solar collectors, extensive biomass pro- 
duction, and wind power modification of the boundary layer. Details 
of the research on the effects of CO, on climates are presented in a 
separate document. A summary is presented in Appendix C of this 
document. (JGB) 
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16431 Cay aS Probability modeling and estima- 
tion for hourly variation of air — concentrations. Technical 
report No. 31. Foo, C.H. (Stanford Univ., CA (USA). Dept. of 


Statistics). Dec 1979. Contract EY- 76-S-02-2874. 57p. Dep. NTIS, 
PC A04/MF AO!. 


Thesis. 

Model building in air pollution research is often complicated 
by various kinds of correlations. However, the period which most 
concerns us is the time when the concentration is high. The probabil- 
ity model presented here is intended to describe the behavior of high 
pollutant concentrations. Data are from San Jose air monitoring. 
(PCS) 


16432 (DOE/TIC—11059, pp 103-114) Long-range weather and 
climate . Namias, J. 1978. 

In Geoph sical predictions. 

The signif icance of good long-range forecasts is pointed out. 
The general problem is inadequate observational networks and inad- 
equate understanding. The present situation is discussed with respect 
to the base of data available and the state of the art of forecasting. 
Then methodologies for long-range (month or season) forecasting 
are described at greater length: analogies and translation of wind 
patterns into weather; trends in features of the general circulation of 
the atmosphere (kinematics and extrapolation); teleconnections be- 
tween parts of the general circulation; regression analysis (stepwise 
multiple regression and empirical orthogonal functions); contingen- 
cies based on historical climatological data for scores of years; and 
air-sea interactions and other boundary influences. The success of 
these methods is evaluated, and prospects for improvement and 
recommendations are presented. 9 figures, 1 table. (RWR) 


16433 (DOE/TIC—11059, pp 115-129) Numerical weather pre- 
diction. Shuman, F.G. 1978. 

In Geophysical predictions. 

The organization and operation of the National Weather 
Service is described. The difficulty of the scientific problem is great, 
although this is eased by the order in the atmosphere; engineering 
and logistics problems are also noted. The formulation and evalua- 
tion of numerical models is discussed. Improved model resolution 
made possible by faster computers results in forecasts of higher 
accuracy. 10 figures, 1 table. (RWR) 


16434 (DOE/TIC—11059, pp aes Severe thunderstorm 
systems. Kessler, E.; Pearson, A.D. 1978 

In Geo: hysical predictions. 

After the hazards of severe thunderstorms and tornadoes are 
pointed out, the causes of and processes in thunderstorms are dis- 
cussed. Requirements for storm prediction and storm warning are 
noted, and the sources of data pertinent to storm forecasting are 
described. Much severe thunderstorm and tornado forecasting em- 
phasis has recently been directed toward statistical methods because 
the general numerical models cannot forecast events on such a small 
scaie. Attempts are made to associate severe storms with atmospher- 
ic state parameters. Objective forecasts using numerical output and 
subjective forecasts are described. The topics of severe thunderstorm 
detection and warning operations and organization of community 
warning programs are taken up, and some concluding recommenda- 
tions are made. 9 figures, 1 table. (RWR) 


16435 ta IC—11059, pp 142-152) Hurricane prediction. 
Simpson, R.H. 1 

In ad ate predictions. 

The need for improved hurricane forecasting is shown. The 
scope and physical nature of the prediction problem and the empha- 
sis required for warnings to be effective are defined. The back- 
ground of prediction methodologies is given with respect to move- 
ment and development. Three classes A ames are currently in use 
to predict hurricane movement: kinematic analog models, dynamic 
analog models, and pure dynamical models. The relative prediction 
skills of operational models are assessed. The strategic role of 
monitoring sysems is examined. Finally, the question of whether 
operational goals in hurricane prediction can best be met by technol- 
ogy —_—— and monitoring procedures or by a redoubling of 
scientific research programs to produce more sophisticated predic- 
tion models is addressed. 7 figures, 2 tables. (RWR) 


16436 (N—79-23582) A two dimensional model for the global 
distribution of gases and aerosol particles in the troposphere. Saksen, 
LS.A.; Rodhe, H. (Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen). Jun 1978. Contracts SWED-NSRC-G-3922-003;SWED- 
NSRC-3922-004. 38p. NTIS, PC A03/MF AOI. 

A two-dimensional dispersion model, with chemical transfor- 
mations and removal processes included, is presented. The model is 
applied to a global height-latitude plane extending from the surface 
up to 20 km. Transport takes place by means of meridional circula- 
tion as well as by eddy diffusion. Transformation and removal 
probabilities associated with the occurrence of water droplets are 
described as functions of height and latitude based on the frequency 
of occurrence of clouds and precipitation. The model was tested 
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using water vapor as a tracer. Comparisons with observed distribu- 
tion of the latitudinal distribution of precipitation and of meridional 
transport show satisfactory agreement. As an example of the poten- 
tial of the model, some experiments are presented showing the global 
distribution of man-made SO2 and sulfate. 


16437 (PB—294791) User’s guide for RAM. Volume I. Algo- 
rithm description and use. Turner, D.B.; Novak, J.H. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab.). Nov 1978. 70p. NTIS, PC A04/MF 
AOl. 

The information presented in this user’s guide is directed to 
air pollution scientists having an interest in applying air quality 
simulation models. RAM is a method of estimating short-term dis- 
persion using the Gaussian steady-state model. These algorithms can 
be used for estimating air quality concentrations of relatively non- 
reactive pollutants for averaging times from an hour to a day from 
point and area sources. The algorithms are applicable for locations 
with level or gently rolling terrain where a single wind vector for 
each hour is a good approximation to the flow over the source area 
considered. Calculations are performed for each hour. Hourly mete- 
orological data required are wind direction, wind speed, tempera- 
ture, stability class, and mixing height. Emission information re- 
quired of point sources consists of source coordinates, emission rate, 
physical height, stack diameter, stack gas exit velocity, and stack gas 
temperature. Emission information required of area sources consists 
of southwest corner coordinates, source side length, total area emis- 
sion rate and effective area source-height. Computation time is kept 
to a minimum by the manner in which concentrations from area 
sources are estimated using a narrow plume hypothesis and using the 
area source squares as given rather than breaking down all sources 
into an area of uniform elements. Options are available to the user to 
allow use of three different types of receptor locations: (1) those 
whose coordinates are input by the user, (2) those whose coordinates 
are determined by the model and are downwind of significant point 
and area sources where maxima are likely to occur, and (3) those 
whose coordinates are determined by the model to give good area 
coverage of a specific portion of the region. Computation time is 
also decreased by keeping the number of receptors to a minimum. 
Volume I considers the use and capabilities of RAM, its basis, the 
organization of the computer program, and data requirements. 


16438 (PB—294792) User's guide for RAM. Volume II. Data 
preparation and listings. Turner, D.B.; Novak, J.H. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences’ Research Lab.). Nov 1978. 232p. NTIS, PC All/ 
MF AOl. 

The information presented in this user’s guide is directed to 
air pollution scientists having an interest in applying air quality 
simulation models. RAM is a method of estimating short-term dis- 
persion using the Gaussian steady-state model. These algorithms can 
be used for estimating air quality concentrations of relatively non- 
reactive pollutants for averaging times from an hour to a day from 
point and area sources. The algorithms are applicable for locations 
with level or gently rolling terrain where a single wind vector for 
each hour is a good approximation to the flow over the source area 
considered. Calculations are performed for each hour. Hourly mete- 
orological data required are wind direction, wind speed, tempera- 
ture, stability class, and mixing height. Emission information re- 
quired of point sources consists of source coordinates, emission rate, 
physical height, stack diameter, stack gas exit velocity, and stack gas 
temperature. Emission information required of area sources consists 
of southwest corner coordinates, source side length, total area emis- 
sion rate and effective area source-height. Computation time is kept 
to a minimum by the manner in which concentrations from area 
sources are estimated using a narrow plume hypothesis and using the 
area source squares as given rather than breaking down all sources 
into an area of uniform elements. Options are available to the user to 
allow use of three different types of receptor locations: (1) those 
whose coordinates are input by the user, (2) those whose coordinates 
are determined by the model and are downwind of significant point 
and area sources where maxima are likely to occur, and (3) those 
whose coordinates are determined by the model to give good area 
coverage of a specific portion of the region. Computation time is 
also decreased by keeping the number of receptors to a minimum. 
Volume II presents RAM example outputs, typical run streams, 
variable glossaries, and Fortran source codes. 


16439 Comments on estimate of the global change in temperature, 
surface to 100 mb, between 1958 and 1975. Ellsaesser, H.W. (Univ. of 
California, Livermore). Contract W-7405-ENG-48. Mon. Weather 
Rev.; 105: No. 9, 1200-1201(Sep 1977). 

Conclusions reached by Angell and Korshover on the analy- 
sis of current trends in global temperature regarding the prediction 
of Mt. Agung as the cause of 1962 to 1964 temperature changes is 
challenged. ) 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 14713, 14715, 14759, 16104, 
16243, 16492, 16493, 16546, 16556, 16863, 16866 


16440 (AD-A—068769) Combustion gas measurements using 
tunable laser absorption spectroscopy. Interim report. Hanson, R.K. 
(Stanford Univ., CA (USA). Dept. of Mechanical Engineering). 15 
Jan 1979. Contract F49620-78-C-0026. 9p. NTIS, PC A02/MF AO1. 

Applications of tunable infrared diode lasers for combustion 
gas measurements are described. The diode laser serves as a source 
of narrow-linewidth infrared radiation whose wavelength can be 
rapidly modulated to perform fast, high-resolution absorption spec- 
troscopy. Measurements of fully resolved vibration-rotation lines in 
the fundamental band of CO are used to infer temperature, CO 
species concentrations and CO collisions halfwidths in the post-flame 
gases of a flat flame burner. The feasibility of diode laser measure- 
ments in fluctuating and particle-laden combustion flows is also 
demonstrated. 


16441 (ARI-RP—49) Homogeneous production and removal of 
NO/sub x/ from combustion exhaust gases. Fifth quarterly technical 
summary report, September 1-November 30, 1979. Silver, J.A.; Go- 
zewski, C.M.; Kilb, C.E. (Aerodyne Research, Inc., Bedford, MA 
(USA)). Dec 1979. Contract ER-78-C-01-3183. 18p. Dep. NTIS, PC 
A02/MF AOl1. 

The rate constant for the reaction of NH2 + NO has been 
measured over the temperature range of 294 to 1200°K. It exhibits a 
decrease in value with increasing temperatures. An upper limit to the 
se of reaction of NH; + NO — NH2 + HNO is also reported. The 

droxyl radical has been identified as one of the products of the 
Nit = NO reaction, and the implications of this upon the modeling 


16442 (ARI-RP—52) Homogeneous production and removal of 
NO/sub x/ from combustion exhaust gases. Sixth quarterly technical 
summary report. Silver, J.A.; Gozewski, C.M.; Kolb, C.E. (Aero- 
dyne Research, Inc., Bedford, MA (USA)). Mar 1980. Contract ET- 
78-C-01-3183. 24p. Dep. NTIS, PC A02/MF AOI. 

The final reaction rate constants for NH2 + NO have been 
determined. A measurement of the fraction of product channels 
which form OH provides an approximate valve of 0.2, but the 
uncertainties in the method used make this value a lower limit. 
Preliminary rate measurements for the reaction of OH + NHs — 
NH2 + H2O agree well with previous room temperature experi- 
ments and appear to show a simple Arrhenius dependence with 
temperatures to 1200°K. A chemical model of the NO/sub x/ 
chemistry has been developed and includes approximately 50 reac- 
tions at this time. Preliminary runs using this set have reproduced 
the gross temperature dependence of the thermal deNO/sub x/ 
process. 


16443 (CONF-800129—2) Environmental control technology for 
biomass flash pyrolysis. Harkness, J.B.L.; Doctor, R.D.; Seward, 
W.H. — National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 32p. Dep. NTIS, PC A03/MF A0O1. 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

The rapid commercialization of biomass gasification and pyr- 
olysis technologies will raise questions concerning the environmental 
impacts of these systems and the associated costs for appropriate 
control technologies. This study concentrates on characterizing the 
effluent emissions and control technologies for a dual fluid-bed 
Pyrolysis unit run by Arizona State University, Tempe, Arizona. 

ASU system produces a raw product gas that is passed through 
a catalytic liquefaction system to produce a fuel comparable to No. 2 
fuel oil. Argonne National Laboratory is conducting a program that 
will survey several biomass systems to standardize the sampling 
techniques, prioritize standard analyses and develop a data base so 
that environmental issues later may be addressed before they limit or 
impede the commercialization of biomass gasification and pyrolysis 
technologies. Emissions will be related to both the current and 
anticipated emissions standards to generate material balances and set 
design parameters for effluent treatment systems. This will permit an 
estimate to be made of the capital and operating costs associated 
with these technologies. 


16444 (DOE/EV—0042) Divison of Environmental Control 

Technology program, 1978. (Department of Energy, Washington, DC 
(USA). Div. of Environmental Control Technology). Jun 1979. 
259p. Dep. NTIS, PC A12/MF AOI. 

This report covers Division of Environmental Control Tech- 
nology projects in progress during FY 1978, within the Office of the 
Assistant Secretary for Environment, Department of Energy. It is 
the second in a planned series of annual reports. The Division of 
Environmental Control Technology (ECT) continues to support the 
Assistant Secretary for Environment (EV) in discharging two prima- 
ry responsibilities: (1) under the Environmental Engineering (EE) 
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Program, the independent overview and assessment of environmen- 
tal control aspects of both the U.S. ment of Energy's (DOE) 
research, development, and demonstration (RD & D) programs and 
the Nation’s energy policies, and (2) under the Decontamination and 
Decommissioning the reduction of potential environmental 
hazards at the radioactively contaminated sites that are presently 
owned or were formerly es by the Government. This report 
presents a short summary of objectives, approach, progress and 
results, future plans, and a reference bibliography for each research, 
development, or assessment project within the program areas de- 
scribed above. 


16445 (IS—4733, pp 9-33) Power plant emissions and air quality. 
Crecelius, E.A.; Ranchi L.A.; Garcia, S. Sep 1978. 

In Potential for gaseous and heavy metal contamination from 
energy extraction processes in the northern Great Plains and the 
consequent uptake and turnover in range ecosystems. Annual report. 

Although the mass emissions rate from the Colstrip power 
plant is relatively small, the gag’ emitted are extremely small in 
size and enriched in As, Se, Hg, F, Pb, V, Cu and Zn compared 
to the coal fly ash. Total particulate emission rate for both stacks at 
full power produstions is 100 kg/hour. Of this stack dust, 80% is less 
than 0.5 ym in diameter. The power plant air pollution abatement 
system is 99.7% efficient at removing ash, but the more volatile 
elements such as Hg, As, Se, F and Sb are released at a significant 
rate. Data from a continuous recording air monitoring station locat- 
ed 12 km downwind of Colstrip indicates plume strikes occur several 
times a week. Aircraft plume sampling was successfully used to 
study the composition and dispersion of the plume. Helicopter- 
mounted instruments track the plume to within 10 meters above the 
ground, 5 km from the stacks, thus giving additional evidence that 
the plume is periodically striking the vegetation and ground. 


= (LA—8144-C) Proceedings of the atmospheric tracers and 

tracer application workshop. Barr, S.; Gedayloo, T. (comps.). (Los 
Alamos Scientific Lab., NM (USA)). Dec 1979. Contract W-7405- 
ENG-36. 161p. (CONF-7905108—). Dep. NTIS, PC A08/MF AO1. 

From Atmospheric tracer workshop; Los Alamos, NM, USA 
(23 May 1979). 

In addition to presentations by participating members a gener- 
al discussion was held in order to summarize and outline the goals 
and objectives of the workshop. A number of new low level back- 
ground tracers such as heavy methanes, perfluorocarbons, multiply 
labeled isotopes such as C'*O:, helium 3, in addition to sample 
collection techniques and analytical methods for various tracers 
were discussed. “Ths report is a summary of discussions and papers 
presented at this workshop. 


16447 (LBL— 10391) Building ventilation ani indoor air quality. 
Hollowell, C.D.; Berk, J.V.; Boegel, M.L.; Miksch, R.R.; Nazaroff, 
W.W.,; Traynor, G.W. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jan 1980. Contract W-7405-ENG-48. I4p. Dep. 
NTIS, PC A02/MF A011. 

Rising energy prices, among other factors, have generated an 
incentive to reduce ventilation rates and thereby reduce the cost of 
heating and cooling buildings. Reduced infiltration and ventilation in 
buildings may significantly increase exposure to indoor contaminants 
and perhaps have adverse effects on occupant health and comfort. 
Four indoor air contaminants - carbon monoxide and nitrogen diox- 
ide from gas appliances; formaldehyde from particleboard, plywood, 
meatier foam insulation, and gas appliances; and radon 
from building materials, soil, and ground water - are currently 
receiving considerable attention in the context of potential health 
risks associated with reduced infiltration and ventilation rates. These 
air contaminants in conventional and energy efficient buildings were 
measured and analyzed with a view to assessing their potential 
health risks and various control strategies capable of lowering pollut- 
ant concentrations. Preliminary findings suggest that further inten- 
sive studies are needed in order to develop criteria for maintaining 
acceptable indoor air quality without compromising energy efficien- 
cy. 


16448 (N—79-23086) Effect of primary-zone equivalence ratio on 
pollutant formation. Claus, R.W. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center). 
May 1979. 20p. NTIS, PC A02/MF AO1. 

Test were conducted to determine the effect of primary-zone 
equivalence ratio on the formation of smoke and other gaseous 
pollutants in an experimental can combustor. Several fuel injection 
techniques were examined at primary-zone equivalence ratios from 
0.8 to 2.0. The main hasis was on reducing fuel-rich-combustion 
smoke levels. Two of f the four fuel injection configurations studied 
produced smoke levels below a smoke number of 20 at a primary- 
zone equivalence ratio of about 1.7. As the fuel mixing and atomiza- 
tion were recorded at primary-zone equivalence ratios as high as 2.0. 
The gaseous emissions of unburned hydrocarbons, carbon monoxide, 
and oxides of nitro; were quite sensitive to the fuel injection 
configuration as well as to the primary-zone equilvalence ratio. 
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16449 (N—79-23611) Pine forest canopy throughfall measure- 
ments. Richter, A.; Granat, L. (Stockholm Univ. (Sweden). Meteor- 
ologi Institutionen). 1 Mar 1978. Contracts SWED-NSRC-G- 
0223-065;SWED-EPB-7-117/76. 31p. NTIS, PC A03/MF AO1. 

Rainwater was collected at ground level in a pine forest and 
in a field outside the forest in the neighborhood and analyzed for 
nine major components. Results show considerable increase in the 
throughfall samples of the elements hydrogen ions, sulfate, potas- 
sium, magnesium, calcium, sodium, chloride, and to some extent 
nitrate, but not for ammonium. The analyses clearly show that the 
low pH in throughfall rainwater compared to rain is due to an 
increase in strong mineral acids, in particular sulfuric acid. It was 
further noticed that the concentration in the throughfall samples 
even during extended periods of rain did not decrease but was 
(within the limit of uncertainties) approximately constant throughout 
the rainfall period. This may indicate a mechanism whereby the 
material is leached from the interior of the pine needles through 
some kind of rate determining mechanism. The stomata acting as a 
restriction is suggested at least for some ions. 


16450 (NTIS/PS—79/0721) Precipitation washout (a bibliogra- 
phy with abstracts). Report for 1964-July 1979. Brown, R.J. (National 
Technical Information Service, Springfield, VA (USA)). Jul 1979. 
157p. NTIS PCNO1/MF NO1. 

The reports cited in the bibliography cover the removal of 
pollutants, radioactive isotopes, and dust by rain and snow. The 
theory, modelling, sampling and effects of precipitation washout are 
presented. (This updated bibliography contains 148 abstracts, 22 of 
which are new entries to the previous edition.) 


16451 (NTIS/PS—79/0874) Air sampling (citations from the 
International Aerospace Abstracts data base). Report for 1974-July 
1979. Mauk, S.C. (New Mexico Univ., Albuquerque (USA). Tech- 
nology Application Center). Sep 1979. 64p. NTIS Pc NO1/MF NO1. 

This bibliography cites articles covering air pollution, pollu- 
tion monitoring, aersols, particulate sampling, atmospheric composi- 
tion, urban research, ozone, and atmospheric chemistry. Articles 
concerning measurement and analysis methods are stressed. (Con- 
tains 270 citations) 


16452 (PB—293615) Methods development for assessing air pol- 
lution control benefits. Volume I. experiments in the economics of air 
pollution epidemiology. Final report, October 1976-October 1978. 
Crocker, T.D.; Schulze, W.D.; Ben-David, S.; Kneese, A.V. (Wyo- 
ming Univ., Laramie (USA); New Mexico Univ., Albuquerque 
(USA); Resources for the Future, Inc., Washington, DC (USA)). 
Feb 1979. 177p. NTIS, PC A09/MF AOl1. 

The volume employs the analytical and empirical methods of 
economics to develop hypotheses on disease etiologies and to value 
labor productivity and consumer losses due to air pollution-induced 
mortality and morbidity. In the mortality work, 1970 city-wide 
mortality rates for major disease catagories have been statistically 
associated with aggregate data from sixty U.S. cities on physicians 
per capita, per capita cigarette consumption, dietary its, air 
pollution and other factors. The estimated effect of air pollution on 
mortality rates is about an order of magnitude lower than some other 
estimates. Nevertheless, rather small but important associations are 
found between pneumonia and bronchitis and particulates in air and 
between early infant disease and sulfur dioxide air pollution. The 
morbidity work employed data on the generalized health states and 
the time and budget allocations of a nationwide sample of individual 
heads of household. For the bulk of the dose-response expressions 
estimated, air pollution appears to be significantly associated with 
increased time being spent acutely or chronically ill. Air pollution, in 
addition, appears to influence labor productivity, where the reduc- 
tion in productivity is measured by the earnings lost due to reduc- 
tions in worktime. 


16453 (PB—294564) The interaction between urbanization and 
land: Quality and quantity in environmental planning and Air 
yA evaluation. Technical documentation. Rogers, P.; McClellan, 

. (Harvard Univ., |e MA (USA). Landscape Architecture 
Research Office). Jan 1979. 79p. NTIS, PC AOS/MF AOl1. 

The air quality models are a set of three atmospheric disper- 
sion models for point, area, and mobile sources. Three pollutants 
have been selected as indicators of air quality: particulates and sulfur 
dioxide are the indicators for point and area sources, while carbon 
monoxide is used to measure mobile source emissions. The methods 
used to relate emissions to concentrations are based on the Gaussian 
— dispersion equation, and evaluations are then compared with 

nvironmental Protection Agency standards. 


16454 (PB—294821) Summary of audit performance: measure- 
ment of SO2, NO2, CO, sulfate, nitrate, lead, and hi-vol flow rate. 
Bromberg, S.M.; Lampe, R.L.; Bennett, B.L. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Environmental 
rae and Support Lab.). Feb 1979. 170p. NTIS, PC A08/MF 
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The report summarizes the results of the quality assurance 
audits for the period from October 1976 through ber 1977. 
Pollutants for which audits were conducted and results reported are 
S$O2, NO2, sulfate, nitrate, lead, and hi vol flow rate. The operation 
of the EPA audit program is also described. 


16455 (PB—295614) Compilation of air pollutant emission fac- 
tors, Third edition. Supplement no. 9. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards). Mar 1979. 105p. NTIS, PC A06/MF AOI. 

In the assessment of community air pollution, there is a 
critical need for accurate data on the quantity and characteristics of 
emissions from the numerous sources that contribute to the problem. 
The large number of individual sources and the diversity of source 
types make conducting field measurements of emissions on a source- 
by-source basis at the point of release impractical. The only feasible 
method of determining pollutant emissions for a given community is 
to make generalized estimates of typical emissions from each of the 
source types. One of the most useful (and logical) tools for estimat- 
ing typical emissions is the ‘emission factor,’ which is an estimate of 
the rate at which a pollutant is released to the atmosphere as a result 
of some activity, such as combustion or industrial production, divid- 
ed by the level of that activity (also expressed in terms of a temporal 
rate). In other words, the emission factor relates the quantity of 
pollutants emitted to some indicator (activity level) such as produc- 
tion capacity, quantity of fuel burned, or vehicle miles traveled. In 
most cases, these factors are simply given as statistical or estimated 
averages; that is, no empirical information on the various process 

eters (temperature, reactant concentrations, etc.) is considered 
in their calculation. However, for a few cases, such as in the 
estimation of hydrocarbon emissions from petroleum storage tanks, 
precise empirical formulas relating emissions to such variables as 
tank diameter, 7 storage temperature, and wind velocity have 
been developed. ause of their superior precision, emission factors 
based on empirical formulas are more desirable to obtain and can 
usually be given the highest accuracy rating. Factors derived from 
statistical averages, however, if based on an adequate number of field 
measurements (‘source tests’), can also be both precise and accurate 
within practical and useful limits. 


16456 (PB—295649) Source assessment: residential combustion 
of coal. Final report November 1976-November 1978. DeAngelis, 
D.G.; Reznik, R.B. (Monsanto Research Co: Dayton, OH 


’ rp., 
(USA)). Jan 1979. Contract EPA-68-02-1874. 145p. NTIS, PC A07/ 
MF AOl. 


The report summarizes the assessment of air emissions from 
the residential combustion of anthracite, bituminous, and lignite 
coals, with emphasis on bituminous coals. Approximately 2.6 million 
metric tons of coal were burned as a primary source of heat in an 
estimated 493,018 housing units in 1974. Geographical distribution of 
coal-fired heating devices is related to the location of major coal 
fields. Stoker-fed boilers and warm-air furnaces are currently being 
marketed for burning coal as a primary source of heat in residential 
structures; however, hand-fed units and room heaters also exist. 
Emissions from these units include particulates, SOx, NOx, CO, 
hydrocarbons, polycyclic organic material (POM), and trace ele- 
ments. The severities of these emissions were assessed for an average 
source. Emissions of POMs were found to have a severity of 2.6 for 
combustion of bituminous coal; the remaining emissions had severi- 
ties of 0.05 or less. A special assessment of the environmental impact 
of an array of 100 houses burning coal indicates the potential for a 
30-fold increase in the severities of associated emissions. 


16457 (PB—295672) Mobile source emission factors. Final 
oaent. (Environmental Protection Agency, Washington, DC (USA). 

ice of Transportation and Land Use Policy). Mar 1978. 381p. 
NTIS, PC A17/MF AOl. 

This document officially revises peaee mobile source emis- 
sion factors which were presented in Supplement No. 5 to AP-42, 
Compilation of Air Pollutant Emission Factors (December, 1975). 
This document does not revise all information in 4 we No. 5. 
In particular, updated factors are not included for light-duty diesel 
automobiles, light-duty diesel trucks, off-road sources, or aircraft; 
nor is any information included on particulates. 


16458 (PB—295743) Revisions to emission factors for ap-42 or- 
ganic source categories. Final report. (Pacific Environmental Serv- 
ices, Inc., Santa Monica, CA (USA)). Oct 1978. Contract EPA-68- 
02-2583. 161p. NTIS, PC A08/MF AOl1. 

This document contains the text, as revised or originally 
written, of several sections prepared for inclusion in AP-42, ‘Compi- 
lation of Air Pollutant Emission Factors.’ Each section, or chapter of 
this document, includes: a description of the process, a process flow 
diagram, a characterization of the emissions, a discussion of applica- 
ble control options, and a quantification of the process’s emissions, 
usually in the form of emission factors. The source categories 
included herein are: solvent degreasing (or cleaning); transportation 
and marketing of petroleum liquids (gasoline trucks in transit); 
industrial surface coating including coil, can, wire, automobile, light- 
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duty truck, large appliance, metal furniture, miscellaneous metal 
parts and products, flat wood interior panel, paper, and fabric 
coating; waste solvent reclamation; cleaning of rail tank cars, tank 
trucks, and drums; and asphaltic concrete plants (hot-mix asphalt). 
For each section, the background document which discusses the 
derivation and source of emission information is also included. 


pop (PB—295756) Coagulation rates of sub-micron particulates 

in the troposphere. Final report. Swift, D.L.; Wells, W.H. (Johns 
Hopkins Univ., Baltimore, MD (USA). Dept. of Environmental 
Health Sciences). Feb 1979. 56p. NTIS, PC A04/MF AOI. 

The coagulation rates of aerosol particles in turbulent shear 
flow have been studied experimentally. Rates for turbulent — 
tion were compared with the coagulation rates resulting from 
Browian motion. Under the conditions of Couette shear flow studied 
(in all instances turbulent) the flow induced coagulation was the 
dominant process. For monodisperse aerosols with mean diameters 
ranging from 0.5 to 1.4 micrometers and at shear rates of 84 and 180/ 
sec the coagulation rate increased linearly with shear rate for a given 
we diameter and approximately as cu d for a given shear rate. 

th dependencies are in reasonable agreement with theory for 
shear coagulation. Calculation of the rate of coagulation of sub- 
micrometer particles in the atmosphere and in a typical power plant 
stack have been performed with emphasis on the ‘scrubbing’ of sub- 
micrometer particles by larger particles. This was found to be an 
important mechanism in the stack using number concentrations of 
large and small particles reported in the literature. However, in the 
atmosphere, sedimentation and other processes remove large parti- 
cles rapidly, and the calculated scrubbing of 0.1 - 1.0 micrometer 
—— by larger particles based on experimental coagulation coef- 
and particle size number spectra (measured by others) was 
not significant because of the very steep drop in numbers with 
increasing particle diameter. 


16460 (PB—295830) Applicability of the thermal DeNox process 
to coal-fired utility boilers. Final report September 1977-May 1978. 
Varga, G.M. Jr; Tomsho, M.E.; Ruterbories, B.H.; Smith, G.J.; 
Bartok, W. (Exxon Research and Engineering Co., Linden, NJ 
(USA). Government Research Lab.). Mar 1979. Contract EPA-68- 
02-2649. 191p. NTIS, PC A09/MF AOl1. 

The report gives a projection of the performance and cost of 
the Exxon Thermal DeNOx Process applied to coal-fired utility 
boilers. Eight units were selected, representing different boiler man- 
ufacturers, sizes, firing methods, and coal types. Thermal DeNOx 

rformance was projected both with and without combustion modi- 

ications for all boilers at full load and at one or more loads down to 
50%. Three NOx reduction targets were used: the proposed New 
Source Performance Standards (NSPS), reduction tc about two- 
thirds of the pro NSPS, and the maximum practical NOx 
reduction that could be achieved. All costs are for full load. Thermal 
DeNOx was projected to be equally applicable for all boilers stud- 
ied, hay significant differences in flue gas temperatures and flow 
— Maximum Thermal DeNOx performance ranged from 50 to 

% for the boilers studied. Costs ranged from 0.25 to 1.23 mills/ 
kWh, excluding preliminary engineering costs and licensing royal- 
ties. A full-scale demonstration of Thermal DeNOx on a coal-fired 
utility boiler is recommended, including investigation of potential 
downstream effects of the process. 


16461 (PB—295997) Compilation and ome ¢ of state regula- 
tions for So2, NOx, opacity, continuous monitoring and applicable test 
methods. Stationary source enforcement series. Executive summary. 
Final report, 1977. Cline, J.R.; Stenburg, P.; Felts, K.; Wright, H.; 
Paley, L. (Engineerin -Science, Inc., McLean, VA (USA)). Jui 
1978, Contract EPA-68-01-4146, 23p. NTIS, PC A02/MF AOl. 

Current copies of the air pollution control regulations of all 
fifty states, three territories, and twelve local agencies were re- 
viewed for the purpose of compiling information on emission stand- 
ards, compliance test methods, and continuous emission monitoring, 
as applied to existing stationary sources. — liutants of inter- 
est were opacity, SO2, NOx, and sulfur com other than SO2. 
The intent of this review was to identify the poe dennesl of t 
formats, and exemptions which prevail in existing SIP regulations 
for selected sources and pollutants, thereby providing guidance to 
EPA for writing future continuous emission monitoring regulations. 
This rt is not to be used as an all inclusive reference document 
for such information. The report is organized into a separate Execu- 
tive Summary and three volumes. The first volume contains an 
analysis of state adopted emission standards for opacity, SO2, NOx, 
malfunctions and scheduled maintenance, and continuous monitoring 
regulations for existing stationary sources. Volume II provides a 
tabular summary of key components of the applicable emission 
standards and regulations including source category, minimum 
source capacity, averaging time of standard, exemptions, etc. 
bp. Ping of the report contains the complete text of the regula- 
tions cited. 


16462 (PB—295998) Compilation and analysis of state regula- 
tions for SO2, NOx, opacity, continuous monitoring, and applicable 
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test methods. Stationary source enforcement series. Volume I. Final 
report, 1977. Cline, J.R.; Stenburg, P.; Felts, K.; Wright, H.; Paley, 
L. ae , Inc., McLean, VA (USA)). al 1978. Con- 
tract EPA-68-01-4146. 147p. NTIS, PC A07/MF AOl1. 

Contents: State-adopted emission standards for existing sta- 
tionary sources; Opacity; Sulfur dioxide (SO2); Nitrogen oxides; 
Malfunctions and scheduled maintenance; State-adopted continuous 
monitoring regulations for existing stationary sources. 


16463 (PB—295999) Compilation and analysis of state regula- 
tions for SO2, NOx, opacity, continuous and applicable 
test methods. series. Volume II. Final 


Stationary source enforcement 
penny 1977. Cline, J.R.; Stenburg, P.; Felts, K.; Wright, H.; Paley, 
L. (Engi g-Science, Inc., McLean, VA (USA)). Jul 1978. Con- 
tract E A-68-01-4146. 244p. NTIS, PC All/MF AOI. 
Contents: State-adopted opacity regulations for existing 
sources; State-adopted SO2 regulations for existing sources; State- 
adopted NOx regulations for existing sources; State-adopted regula- 


tions for sulfur compounds (other than SO2) from existing sources. 


16464 (PB—296000) Compilation and analysis of state regula- 
tions for SO2, NOx, opacity, continuous monitoring, and applicable 

test methods. Stationary source enforcement series. Volume III. Final 
report, 1977. Cline, J.R.; Deeg Felts, K.; Wright, H.F.; Paley, 


L. (Engineering-Science, Inc., McLean, VA (USA)). Jul 1978. Con. 
tract EPA-68-01-4146. 754p. NTIS, PC A99/MF AOI. 

Current copies of the air pollution control regulations of all 
fifty states, three territories, and twelve local a ies were re- 
viewed fo: the purpose of compiling information on emission stand- 
ards, compliance test methods, and continuous emission monitoring 
as applied to a stationary sources. Specific pollutants of inter- 
est were opacity, SO2, NOx, and sulfur compounds other than SO2. 
Topics discussed in this volume include the following: ee her of 
relevant state regulations; excerpts of relevant local regulations; and 
excerpts of state/local provisions for malfunctions and scheduled 
maintenance. 


16465 (PB—296095) A lagrangian 
lutant dispersion: development and testing b 
Final report March-September 1978. Lamb, R.G.; Hogo, H.; Reid, 
L.E. (Systems Applications, Inc., San Rafael, CA or Apr 1979. 
Contract EPA-68-02-2733. 117p. NTIS, PC A06/MF 

A microscale roadway dispersion model eaed a Aeseigien 
diffusion theory has been developed and tested. The model incorpo- 
rates similarity expressions for the mean wind and turbulence energy 
in the atmospheric boundary layer, through which the effects of 
wind shear and — stability are taken into account, and a 

eterization of vehicle wake turbulence. Through simple modi- 
ications, the model can be structed to treat particle settling, deposi- 
tion, and resuspension, as well as buoyancy of the effluent material. 
Calm winds, winds parallel to the roadway, flows around depressed 
or elevated roadways, shallow mixed layers, and transient of spatial- 
ly variable meteorological conditions can all be explicity taken into 
account within the framework of the modeling approach. The model 
was tested by applying it to the 30-minute experimental periods 
rted in the Motors sulfate study. Of the 1040 

values of the mean concentration of an inert material (SF6), half 
were found to be within +30 percent of the measured values. The 
overall correlation coefficient was 0.91. The computer time (but not 
core storage) required by the model is directly proportional to the 
distance between the farthest receptor and the road. For the studies 
reported the model requires on the average 20 seconds of CPU time 
on the CDC 7600 to too each of the 30-minute General Motors 


experiments. 


16466 (PB—296098) Development of improved methods for ie 
dicting air — levels in the south coast air basin. Final — 
77. Zelden, M.D.; Cassmassi, J.C. (Technology Service 
Monica, CA (USA)). Mar 1979. 385p. S, PC Al7. “AOI 
Improved methods to predict oxidant, sulfate and sulfur dio 
ide levels’ in the South Coat Air Basin (SCAB) were developed. 
The new algorithms aes ay provide substantially improved capa- 
bility for same-day and to a lesser degree day-in-advance 
predictions. Additional of the study were: (1) the statistical 
relationship between meteorology and pollutant concentrations de- 
grade rapidly as the lead-time increases, such that historical data are 
ineffective for 30-hour predictions; (2) the use of prognostic charts 
from numerical computer models have ne pet day-in-advance 
prediction methods; and (3) the inclusion of emission factors does 
not appreciably improve —- accuracies over those obtained 
from meteorological data alone. 


16467 (PB—296272) Mobile source emission factors for low- 
altitude areas only. Final report. (Environmental Protection Agency, 
Washington, DC (USA).  oitice of Transportation and Land Use 
Policy). Mar 1978. 200p. NTIS, PC A09/MF A011. 

This document officially revises previous mobile source emis- 
sion factors which were presented in — No. 5 to AP-42, 
Compilation of Air Pollutant Emission tors (December, 1975). 
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This document does not revise all information in Supplement No. 5. 
In particular, updated factors are not included for light-duty diesel 
automobiles, light-duty diesel trucks, off-road sources, or aircraft; 
nor is any information included on particulates. 


16468 (PB—296273) Derivation of motor vehicle exhaust emis- 
sion rates. Appendix E to mobi. 





mission factors. Final report. 
(Environmental Protection Agency, Washington, DC (USA)). Mar 
1978. 59p. NTIS, PC A04/MF AOl1. 

is appendix contains information on ‘Derivation of Motor 
Vehicles Exhaust Emission Rates.’ It is one of seven appendices from 
Mobile Source Emission Factors (PB-296 272), but was not included 
at time of publication. 


(PB—296493) Monitoring carbon monoxide concentra- 
tions in urban areas. Final report. Meisel, W.S.; Dushane, T.E. 
(Technology Service Corp., Santa Monica, CA (USA)). Apr 1979. 
47p. 


le source e! 


For filing an environmental impact statement for highway 
construction, it has been assumed that one full year of monitoring of 
existing CO levels at a proposed highway site is necessary in order 
to estimate the annual second 8-hour maximum and the annual 
second l-hour maximum. This study showed that, between the two 
standards, the 8-hour is by far the binding one. In this study, 
focusing on the second annual 8-hour maximum, the research team 
showed that the extrapolation from as little as one month of CO 
sampling at a proposed highway site could be performed using 
existing CO auxiliary data, existing meteorological data, or no auxil- 
iary data at all. The key result of the study is that such an extrapola- 
tion can be performed, even without auxiliary data, as long as 
monitoring is done during the CO season of October-January, with 
February as a possible addition. The 1-hour second maximum is then 
estimated from the 8-hour second maximum using an empirically 
derived linear regression. The confidence intervals of the error are 
comparable with the intrinsic variability of the annual statistics 
estimated. 


16470 (PB—296835) Analysis of organic air pollutants by gas 
chromatography and mass spectroscopy. Final report, October 1975- 

1978. Pellizzari, E.D. (Research Triangle Inst., Durham, 
NC (USA)). Mar 1979. Contract EPA-68-02-2262. 243p. NTIS, PC 
Al1/MF AOI. 

Analytical methods and instrumentation for collecting and 
analyzing hazardous vapor-phase organics occurring in ambient air 
were developed and evaluated. The areas of investigation included 
(a) the evaluation of Tenax GC adsorbent for variations in the 
breakthrough volumes for different lots; (b) studies on in situ reac- 
tions which might occur during the collection of organic vapors 
from ambient air; (c) evaluation of a permeation system for deliver- 
ing precise quantities of organic vapors for calibrating instruments; 
(d) development of software programs for quantification of volatile 
organics using high resolution gas chromatography/mass spectrom- 
etry/computer (hrgc/ms/comp); (e) determination of relative molar 
response factors (RMR) for quantitative hrgc/ms/comp analysis; 
and (f) the identification and quantification dame pollutants in 
— air from several geographical areas within the Continental 


16471 (PB—296838) Statistical analysis of TSP and meteorologi- 
cal data in EPA Region 6. Trijonis, J.; Horie, Y.; Bicker, D. (Tech- 
nology Service Corp., Santa Monica, CA (USA)). Jan 1979. Con- 
tract EPA-68-02-2828. 237p. NTIS, PC Al1/MF AOl1. 

This report conducts statistical analyses of TSP and meteoro- 
logical data at 25 locations in EPA Region 6. The primary goal of 
the study is to determine if the relationship between TSP and 
meteorology can be used to classify sites as to the types of sources 
causing nonattainment. It is found that decision-tree analysis is a 
very effective means of characterizing the relationship between TSP 
and meteorology, and that the TSP-meteorology relationship pro- 
vides useful insights concerning the sources of high TSP levels. The 
results indicate distinct geographical patterns in causes of nonattain- 
ment within Region 6; specifically, wind-blown dust tends to be a 
major cause in and near the Texas Panhandle and a very minor cause 
in Arkansas and (probably) Louisiana. Despite a fair level of success 
with the method, however, we conclude that the TSP-meteorology 
relationship does not provide results that are definitive or quantita- 
tive enough for it to be used as the sole support for regulatory policy 
concerning causes of nonattainment. In addition to decision-tree 
analyses of the TSP-meteorology relationship, several other statisti- 
cal studies are conducted herein. These include analyses of data 
quality, investigations of cumulative frequency distributions using 
log-normal and exponential distribution functions, computations of 
various statistical parameters for TSP data, regression studies of the 
TSP-meteorology relationship, nomogram analysis of the TSP-me- 
teorology relationship, regression analysis of time series data, and 
meteorological normalization of time series data. 


16472 (PNL—3110) Users guide to REGIONAL-1: a regional 
assessment model. Davis, W.E.; Eadie, W.J.; Powell, D.C. (Battelle 
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Pacific Northwest Labs., Richland, WA (USA)). Sep 1979. Contract 
EY-76-C-06-1830. 106p. Dep. NTIS, PC A06/MF AOl1. 

A guide was mrtpeeee to allow a user to run the PNL long- 
range transport model, REGIONAL 1. REGIONAL 1 is a comput- 
er model set up to run atmospheric assessments on a regional basis. 
The model has the capability of being run in three modes for a single 
time period. The three modes are: (1) no deposition, (2) dry — 
tion, (3) wet and dry deposition. The guide provides the physical and 
mathematical basis used in the model for calculating transport, 
diffusion, and deposition for all three modes. Also the guide includes 
a program listing with an explanation of the listings and an example 
in the form of a short-term assessment for 48 hours. The purpose of 
the example is to allow a person who has past experience with 
programming and meteorology to operate the assessment model and 
compare his results with the guide results. This comparison will 
assure the user that the program is operating in a proper fashion. 


16473 (PNL—3300(Pt.5), pp 9) Environmental impacts. Feb 
1980. 


In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

An interregional transfer matrix has been prepared that de- 
scribes air quality impacts of pollutants over the continental United 
States. The elements of the matrix represent impacts on Air Quality 
Control Regions (AQCRs). The matrix allows the prediction of 
impacts in any AQCR from emissions in all other AQCRs. The 
matrix can be used to evaluate a variety of emisson scenarios 
according to the National Energy Plan since, for purposes of the 
model, all emissions sources for each AQCR were aggregated into 
one and the source strength was normalized to one source. 


16474 (PNL-SA—7556) How the air cleans itself. Hales, J.M. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Feb 1979. 
Contract EY-76-C-06-1830. 25p. (CONF-7905133—1). Dep. NTIS, 
PC A02/MF AOl. 

From SCI sulphur symposium; London, UK (May 1979). 

The various mechanisms for atmospheric recovery are dis- 
cussed, and means by which these pathways can be treated math- 
ematically to formulate models of air quality and pollutant behavior 
are described. Many of the essentials of atmospheric recovery proc- 
esses are outlined. The important problems currently at the forefront 
of wet- and dry-deposition research are also discussed. (JGB) 


16475 (UCD—472-502) Size dependence of the physical and 
chemical properties of coal fly ash. Fisher, G.L.; Natusch, D.F.S. 
(California Univ., Davis (USA). Radiobiology Lab.). 1979. Contract 
EY-76-C-03-0472. 50p. Dep. NTIS, PC A04/MF AOl1. 

The size dependence of physical and chemical properties of 
coal fly ash is reviewed. Because the size dependence of many of the 
chemical properties results from surface-associated chemical phe- 
nomena, a detailed description of surface analysis is provided. An 
understanding of the bioenvironmental significance of ambient fly 
ash requires a detailed understanding of its chemical reactivity and 
biological interactions with fly ash surfaces. This report reproduces 
the material found in a chapter published by Academic Press (In 
Analytical Methods for Coal and Coal Products, Vol. III, C. Karr, 
editor, pp.489-541). 


16476 (UCRL—52885) MAP3S program coordination during FY 
1979. MacCracken, M.C. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 31 Oct 1979. Contract W-7405-ENG-48. 
19p. Dep. NTIS, PC A02/MF AO1. 

Major accomplishments of Project MAP3S in FY 1979 in- 
cluded: preparation and evaluation of a comprehensive emissions 
inventory for the eastern United States; activation of the full eight- 
station precipitation chemistry-sampling network, and initiation of 
US-Canadian precipitation chemistry-sampling inercomparison; com- 
pletion of the CIRCE field experiment that investigated the role of 
summer cumulus clouds in the sulfur budget; and preliminary model 
verification studies that compared August and October 1977 model 
simulations with SURE observations. 


16477 (UCRL—52899) ASCOT FY-1979 progress report. Dick- 
erson, M.H.; Gudiksen, P.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jan 1980. Contract W-7405-ENG-48. 
10p. - NTIS, PC A02/MF AOl1. 

¢ organization and accomplishments of the DOE program 
for Atmospheric Studies in Complex Terrain (ASCOT) for FY-1979 
are described. ASCOT is currently concentrating on the study of 
nighttime drain winds in The Geysers area of Northern California. 
The ASCOT a is designed to develop the technology needed 
to assess atmospheric properties and the impact of new energy 
sources on air quality in areas of complex terrain. The program uses 
theoretical atmospheric physics research, mathematical models, field 
experiments, and — models to help develop a modeling and 
measurement methodology that can be used to provide the air 
quality assessments in these areas. Progress in these research projects 
is reviewed briefly. (JGB) 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 14979, 14994, 14999, 15029, 
16444, 16450, 16587, 17134 


16478 (NUREG/CR—1138) Diffusion and exhalation of radon 
from uranium tailings. Silker, W.B.; Heasler, P.G.; Santos, L.E. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Oct 1979. 
Contract EY-76-C-06-1830. 138p. (PNL—3207). Dep. NTIS, PC 
A07/MF AO1. 

The objectives of this program were to develop and apply 
was developed. An absolute method for determining rad on emissions 
from uranium tailings was developed. Briefly, “*Ra and **Rn 
(?**Pb) concentration gradients as a function of depth were meas- 
ured in situ by gamma-ray spectrometry, which was accomplished 
by lowering a calibrated intrinsic germanium detector to discrete 
levels within a sealed and cased test well hole and accumulating the 
gamma-ray spectrum with a multichannel analyzer. Differences be- 
tween the vertical distributions of radium and radon were used to 
calculate a radon diffusion coefficient, the fraction of emanating 
radon and the flux of radon across the tailings-air interface. A 
diffusional model was developed that accounted for the non-uniform 
radium concentrations that occur with depth in tailings piles. Higher 
rates of diffusion occurred at the berms, which are comprised to the 
coarsest tailings material and are the driest portions of the tailings 
piles. Diffusion rates successively decreased in dry and wet beach 
areas. Roughly 40% of the radon production in the more finely 
ground alkaline leach tailings was free to diffuse, compared to 20% 
in the acid leach material. 


16479 (NUREG/CR—1320) Measured concentrations of radio- 
active particles in air in the vicinity of the Anaconda Uranium Mill. 
Momeni, M.H.; Kisieleski, W.E. (Argonne National Lab., IL 
(USA)). Feb 1980. Contract W-31-109-ENG-38. 45p. (ANL/ES— 
89). Dep. NTIS, PC A03/MF A0O1. 

Concentrations of radioactive particles (U-238, Th-230, Ra- 
226, and Pb-210) in air were measured in the vicinity of the Ana- 
conda Uranium Mill, Bluewater, New Mexico. Airborne particles 
were collected at three stations for about two-thirds of a year using a 
continuous collection method at a sampling rate of 10 L/min, and 
also were measured in monthly composites collected periodically at 
four stations using high volume air samplers at a sampling rate of 
1400 L/min. The ratios of concentrations of each radionuclide to the 
concentrations of U-238 indicate that the concentrations of the 
radionuclides are influenced principally by the proximity of the 
major sources of emission and the direction of the wind. In all cases, 
the concentration of Pb-210 exceeded that of U-238. The ratio of Pb- 
210/U-238 was 12.3 and 13.3 for stations dominated by the emissions 
from the tailings and ore pads, but was only 1.6 for the station 
dominated by the yellowcake stack emission. The ratio of the 
radionuclide concentrations measured by the two methods of sample 
collection was between 0.8 and 1.2 for uranium, radium, and lead at 
station 104, but was 0.28 to 1.7 for thorium, radium, and lead at 
stations 101 and 102. The average concentrations calculated from the 
measurements made in this study suggest that releases from the 
Anaconda mill were made well within the existing limits of the 
maximum permissible concentrations for inhalation exposure of the 
general public. 


16480 (NVO—192(Vol.2), pp 707- = oe Airborne plutonium-239 
and americium-241 measured from the 125-m Hanford mete- 
orological tower. Sehmel, G.A. (Battelle Pacific Northwest Labs., 
Richland, WA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Airborne plutonium-239 and americium-241 concentrations 
and fluxes were measured at six heights from 1.9 to 122 m on the 
Hanford meteorological tower. The data show plutonium-239 was 
transported on nonrespirable and small particles at all heights. Air- 
borne americium-241 concentrations on small particles were maxi- 
mum at the 91-m height. 


16481 (NVO—192(Vol.2), pp 723-737) Resuspension studies on 
fallout level plutonium. Golchert, N.W.; Sedlet, J. (Argonne National 
Lab., IL). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Plutonium, uranium, and thorium concentrations in air have 
been measured for several years. Resuspension factors for uranium 
and thorium have been calculated and compared to those for pluto- 
nium. Using the uranium and thorium in air data, the contribution of 
plutonium in air from stratospheric fallout and from resuspended 
surface soil can be determined. Comparison of these data to pub- 
lished measurements at the GMX site is made. Plutonium in air 
particulates as a function of particle size was measured with an 
Anderson 2000 high-volume cascade impactor and is presented. 
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16482 (ORNL—5308, pp 216-223) Aerosol studies. Cristy, G.A.; 
rt elite plies Giviaibe enna for period 
ivision annual progress report for 

ending June 30, on 

As part of the continuing studies of the effects of very severe 
reactor accidents, an effort was made to develop, test, and improve 
simple, effective, and inexpensive methods by which the average 
citizen, using only materials readily available, could protect _his 
residence, himself, and his family from injury by toxic aerosols. The 
methods for protection against radioactive aerosols should be equal- 
ly effective against a clandestine biological attack by terrorists. The 
results of the tests to date are limited to showing that spores of the 
harmless bacterium, bacillus globegii (BG), can be used as a simulant 
for the radioactive aerosols. An aerosol generator of Lauterbach 
type was developed which will produce an essentially monodisperse 
aerosol at the rate of 10° spores/min. Analytical techniques have 
been established which give reproducible results. Preliminary field 
tests have been conducted to check out the components of the 
system. Preliminary tests of protective devices, such as ordinary 
vacuum sweepers, have given protection factors of over 1000. 


16483 (ORNL—5308, pp 224-225) Decontamination studies. 
Cristy, G.A. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

As part of the ongoing research on the effects of very severe 
reactor accidents, a series of experiments has been designed to 
provide quantitative information on methods of decontamination of 
various building materials contaminated by the very finely divided 
aerosols that might be generated by the accident. Preliminary tests 
have been made using depleted uranium oxide deposited by the 
Chemistry Division's reactor safety group's aerosol experiments. The 
tests show that the Georgia Institute of Technology reactor can be 
used for activation analysis of the contaminated and decontaminated 
samples. 


16484 ge pp 59-84) Technology assessments. 
Rohwer, P.S. Jan 1 

In Health hae Safety Research Division progress report, May 
1, 1978-September 30, 1979. 

The primary objective of the Technology Assessments Sec- 
tion is assessment and interpretation of energy technology impacts 
on man. Assessment methods are developed and continuously updat- 
ed and applied to meet this objective. Human impact assessment is a 
key component of any strategy to optimize the mix of technologies 
to be developed and deployed to meet the energy requirements of 
our country. Types of work accomplished in the section may be 
grouped into three areas: characterization of exposure; estimation of 
dose; and interpretation of impact. Any specific program may be 
totally in one of areas or it may contain tasks representing 
multiple areas. Characterization of exposure includes off-site survey 
activities, development of models and concepts to simulate pollutant 
behavior in man and the environment, and radiation dosimetry 
intercomparison studies. Estimation of dose encompasses a wide 
array of applications of the section's expertise in quantifying impacts 
on man due to environmental releases of nuclear and nonnuc 
pollutants. Interpretation of impact is the bottom line on an assess- 
ment where dose estimates are compared with applicable limits and 
guides. Task involvements in the latter area are a part of all assess- 
ment application activities, of many off-site survey activities, and of 
those methodological studies that support assessment criteria devel- 
opment. Varying mixes of work in these three areas constitute the 
projects highlighted in the descriptions which follow. 


16485 (PNL—3300(Pt.2), pp 147) Waste Isolation Safety Assess- 
ment Soldat, J.K.; Napier, B.A.; Strenge, D.L.; Watson, 
E.C. Feb 1980. 


In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Several computer codes available for calculation of aerial 
radiation doses to people were evaluated and those suitable for the 
WISAP project were modified and converted to the new DOE/RL 
1100/44 computer. The codes were used to calculate potential doses 
from consumption of salt obtained by solution mining of a salt dome. 
The potential radiation doses were significantly high. 


16486 (PNL—3300(Pt.2), pp 151) Waste management safety 
studies. Mellinger, P.J.; Hoenes, G.R.; Brackenbush, L.W.; Green- 
borg, J. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Until now, all of t Kr from nuclear fuel reprocessing has 
been intentionally released to the atmosphere; however, federal 

ations for commercial fuel irradiated after 1982 will require 
collection and long-term storage of about 85% of the Kr previous- 
ly released during reprocessing. In this project, we compare individ- 
ual and population radiation doses from the presently accepted 
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practice of total release of “Kr with doses resulting from the 
operation and maintenance of krypton recovery, transportation and 
storage operations required to comply with the forthcoming federal 
regulations. Results indicate that it makes little difference to the 
world population dose whether “Kr is captured and stored or 
chronically released to the environment. 


16487 (PNL—3300(Pt.5), pp 71) Handbooks on effluent and 
environmental monitoring. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

Issue of the draft Guide for Effluent Monitoring at DOE 
Installations was postponed pending resolution of further regulatory 
requirements. Analysis and evaluation of CY-1978 annual environ- 
mental surveillance reports from Department of ye (DOE) 
nuclear sites were approximately 50% completed. A draft Executive 
Summary of 1977 environmental impacts from all DOE nuclear sites 
was completed. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 15122, 15674, 16444 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 15314, 16489 


16488 (PB—296579) Plan for air pollution research in the Texas 
Gulf Coast Area. Volume IV. Summary of previous health effects 
studies and data. Final report. Johnson, D.E.; Prevost, R.J. (South- 
west Research Inst., Houston, TX (USA)). Apr 1979. Contract 
EPA-68-02-2955. 385p. NTIS, PC A17. 

In the study reported here, a = for air pollution research 
was developed for the Texas Gulf Coast Area. This report is 
Volume IV of a five part series of reports documenting that plan and 
is specifically directed at presenting relevant information on previ- 
ous health effects studies and other data characteristic of the area. 
Background data on characteristics of area ulations and industri- 


al activities are presented and discussed, including specific socioeco- 


nomic data on twenty-two separate subregions. Results of a litera- 
ture search of pertinent health effects studies are presented. Brief 
narrative summaries are included for ten previous studies considered 
most appropriate for consideration in planning further studies. An 
extensive bibliography is provided for other valuable references and 
abstracts resulting from computer searches are presented in the 


appendix. 


REGULATIONS 
REFER ALSO TO CITATION(S) 16453, 16715, 16796 


16489 (ANL-AMD-TM—347) Development and application of a 
methodology for the site-specific analysis of air pollutant data. Lima, 
R.J.; Shelman, C.B. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 47p. Dep. NTIS, PC A03/MF AOI. 

Development continued of the ALICE System for applica- 
tion to environmental studies; specifically with respect to the analy- 
sis of national interpretations of air quality issues which are related 
to the nonattainment of National Ambient Air Quality Standards; 
and in the 7. to develop applications for use in regional 
studies and PSD-related issues. A methodology was implemented 
and used to facilitate the environmental pee. Ae of ambient air 
quality data; specifically, in the characterization and analysis of 
nonattainment areas. The remainder of this report describes: the 
background research, the application, impact, and future of the 
methodology. (PCS) 


16490 (GRI—78/0020) Technical assessment of the report, 
Health Effects for Short-Term Exposures to Nitrogen Dioxide, US 
EPA. Final report. Elkins, R.H.; Keller, M.D.; Lanese, R.R.; Ma- 
criss, R.A. (Gas Research Inst., Chicago, IL (USA)). Nov 1978. 73p. 
Dep. NTIS, PC A04/MF AO1. 
The US Environmental Protection Agency recently pro 

a new ambient air quality standard for nitrogen dioxide (NO2) to 
accompany the existing National Ambient Air Quality Standard 
promulgated in 1971 and set at a level of 0.05 ppM (100 ug/m*) as 
an annual average. The new standard is a short-term standard 
proposed to be set at a level of 0.25 to 0.50 ppM (470 to 940 yg/m*) 
as a I-h average. The background scientific studies allegedly sup- 
portive of EPA's proposed standard have been published in the 
criteria document titled Health Effects for Short-Term Exposure to 
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Nitrogen Dioxide which was made publicly available in draft form 
in May 1978. The Institute of Gas Technology has reviewed and 
assessed the support studies included in the above mentioned docu- 
ment. The objective was to ascertain the extent to which these 
studies are indeed supportive of the new standard, as proposed, and/ 
or to define an alternative level or range for the new standard that 
may indeed be the direct result of the evidence contained in these 
studies. This report presents a brief summary of the results of this 
assessment, conclusions, and recommendations. 


16491 (PB—293616) Methods development for assessing air pol- 
lution control benefits. Volume II. Experiments in valuing non-market 
goods: a case study of alternative benefit measures of air pollution 
control in the south coast air basin of Southern California. Final 
report, October 1976—October 1978. Brookshire, D.S.; d’Arge, R.C.; 
Schulze, W.D.; Thayer, M.A. (Wyoming Univ., Laramie (USA); 
New Mexico Univ., Albuquerque (USA)). Feb 1979. 233p. NTIS, 
PC All1/MF AOl. 

This volume includes the empirical results obtained from two 
experiments to measure the health and aesthetic benefits of air 
ae ren control. Each experiment involved the same six — 

ood pairs, where the pairings were made on the basis of similarities 
in housing characteristics, socio-economic factors, distances to 
beaches and services, average temperatures, and subjective indica- 
tors of housing quality. Data on actual market transactions, as 
registered in single-family residential property transactions, and on 
stated preferences for air quality, as revealed in neighborhood sur- 
veys, were collected. Given various assumptions on income, loca- 
tion, aggregation by areas, specific housing characteristics, and 
knowledge of the health effects of air pollution, both the survey and 
the property value experiments yielded estimates of willingness to 
pay for an improvement from ‘poor’ to ‘fair’ air quality of from $20 
to $150 per month per household. The results, therefore, indicate 
that air quality deterioration in the Los Angeles area has had 
substantial negative effects on housing prices and that these effects 
are comparable in magnitude to what people say they are willing to 
pay for improved air quality. 


16492 (PB—294953) Compliance status of major air pollution 
facilities. Final report. (Environmental Protection Agency, Washing- 
ton, DC (USA). Div. of Stationary Source Enforcement). Nov 1978. 
769p. NTIS, PC A99/MF AOl1. 

This report is the seventh in a series of periodic reports 
presenting the probable compliance status and related facility infor- 
mation for major stationary sources of air pollution. The contents of 
this report were generated from the U.S. Environmental Protection 
Agency’s Compliance Data System and are not intended to represent 
the true legal status of facilities with respect to applicable air 
pollution regulations but rather those facilities of interest to the 
States or the Agency for further investigation. 


16493 (PB—295816) Air quality data - 1977 annual statistics, 
including summaries with reference to (Environmental 
Protection Agency, Research Triangle Park, NC (USA). Monitoring 
and Data Analysis Div.). Sep 1978. 560p. NTIS, PC A24/MF AOI. 

This report presents comprehensive summaries of data pro- 
duced by the nation’s ambient air quality monitoring activities for 
1977. The data are summarized in two formats: frequency distribu- 
tions (Part I) and status of data with reference to standards (Part II). 
These summaries are based on data acquired through extensive 
monitoring activities conducted by Federal, state, and local pollution 
control agencies and submitted to the U.S. Environmental Protec- 
tion Agency's National Aerometric Data Bank. Information is pro- 
vided on the six pollutants for which National Ambient Air Quality 
Standards have been set: total suspended particulates, carbon monox- 
ide, sulfur dioxide, nitrogen dioxide, total hydrocarbons, and total 
oxidants. Part II does not include a section for hydrocarbon data 
since the hydrocarbon standard was established as a guide for 
meeting the oxidant standard and monitoring for hydrocarbons is not 
currently required. 


16494 (PB—296658) Air pollution regulations in state implemen- 
tation plans: California, Amador County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 47p. NTIS, PC A03/ 
MF AOl. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
———- which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
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document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16495 (PB—296659) Air pollution regulations in state implemen- 
tation plans: California, Butte County. (Oregon Univ., Portland 
ag J Aug 1978. Contract EPA-68-02-2890. 49p. NTIS, PC A03/ 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16496 (PB—296660) Air pollution regulations in state implemen- 
tation plans: California, Calaveras County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 54p. NTIS, PC A04/ 
MF AOl1. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16497 (PB—296661) Air pollution regulations in state implemen- 
tation plans: California, Colusa County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. Sip. NTIS, PC A04/ 
MF AOl. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16498 (PB—296662) Air pollution regulations in state implemen- 
tation plans: California, Del Norte County. (Oregon Univ., Portland 
ag A ie 1978. Contract EPA-68-02-2890. 27p. NTIS, PC A03/ 
MF 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved Stute and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air _— 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16499 (PB—296663) Air pollution regulations in state implemen- 
tation plans: California, E1 Dorado County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 39p. NTIS, PC A03/ 
MF AOl. 


This document has been produced in compliance with Section 
110(h)(1} of the Clean Air Act amendments of 1977. The Federally 
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enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulation which fall into one of the above categories as of January 
978, have been incorporated. As mandated by Congress, this 
dita will be updated annually. State and/or local air quality 
tions which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16500 (PB—296664) Air pollution regulations in state implemen- 
tation plans: California, Fresno County. (Oregon Univ., Portland 
USA). Aug 1978. Contract EPA-68-02-2890. 109p. NTIS, PC A06/ 
AOl. 


This document has been produced in compliance with Section 
110(h)\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both fa 
Federally approved State and/or local air quality 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 

— which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16501 (PB—296665) Air pollution regulations in state implemen- 
tation plans: California, Glenn County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 52p. NTIS, PC A04/ 
MF AOl1. 


This document has been produced ir compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 

rs ulations which have not been Federally approved as of January 1, 

978, are not included here; omission of these regulations from this 

prt h ad in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16502 (PB—296666) Air pollution regulations in state implemen- 
tation plans: California, Great Basin Unified APCD. (Oregon Univ., 
Portland a Aug 1978. Contract EPA-68-02-2890. 70p. NTIS, 
PC A04/M 

This ee a has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annual'y. State and/or local air quality 

we one which have not been Federally approved as of January 1, 

1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16503 (PB—296667) Air pollution regulations in state implemen- 
tation plans: California, Humboldt County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 48p. NTIS, PC A03/ 
MF AOl. 


This document has been produced in compliance with Section 
110(h)\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally ,. 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or Toosd air quality 
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— ulations which have not been Federally approved as of January 1, 
978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


(PB—296668) Air pollution regulations in state Implemen- 

plans: California, imperial County. (Oregon Univ., Portland 

(USA)). Aug 1978. Contract t EPA- 68-02-2890. 56p. NTIS, PC A04/ 
MF AOl. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16505 (PB—296669) Air pollution regulations in state implemen- 
tation plans: California, Kern County. (Oregon Univ., Portland 
page A ~~ 1978. Contract EPA-68-02-2890. 67p. NTIS, PC A04/ 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16506 (PB—296670) Air pollution regulations in state implemen- 
tation plans: California, Kings County. (Oregon Univ., Portland 
MP Adt. Aug 1978. Contract EPA-68-02-2890. 52p. NTIS, PC A04/ 
MF AOl. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16507 (PB—296671) Air pollution regulations in state implemen- 

tation plans: California, Lake County. (Oregon Univ., Portland 

— Aug 1978. Contract EPA-68-02-2890. 74p. NTIS, PC A04/ 
AOl. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
—— which have not been Federally approved as of January 1, 

1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16508 (PB—296672) Air pollution regulations in state implemen- 

tation pLans: California, Lassen County. (Oregon Univ., Portland 

USA Aug 1978. Contract EPA-68-02-2890. 50p. NTIS, PC A03/ 
AOl 
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This document has been produced in comemante with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incoi ew. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 

tions which have not been Federally approved as of January 1, 
19 8, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16509 (PB—296673) Air pollution regulations in state implemen- 

tation plans: California, Los Angeles County. (Oregon Univ., Portland 

(USA)). Aug 1978. Contract EPA-68-02-2890. 82p. NTIS, PC A05/ 
MF AOl. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act pmeee ett of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 

, 1978, have been incorporated. As mandated by Congress, this 
oes will be updated annually. State and/or local air quality 
7 ulations which have not been Federally approved as of January 1, 
978, are not included here; omission of these regulations from this 
anne in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16510 (PB—296674) Air pollution regulations in state implemen- 
tation plans: Calif Madera County. (Oregon Univ., Portland 
Aug 1978. Contract EPA-68-02-2890. 67p. NTIS, PC A04/ 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act ‘amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16511 by a ee nig E Air pollution regulations in state implemen- 
tation plans: California, Mariposa County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 42p. NTIS, PC A03/ 


MF os 7 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16512 (PB—296676) Air pollution regulations in state implemen- 
tation plans: California, Mendocino County. (Oregon Univ., Portland 
(USA). Aug 1978. Contract EPA-68-02-2890. 49p. NTIS, PC A03/ 
A 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
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1, 1978, have been incorporated. As mandated by Congress, this 
conn will be updated annually. State and/or local air quality 

tions which have not been Federally approved as of January 1, 
1978 , are not included here; omission of these regulations from this 
gotta in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16513 (PB—296677) Air pollution regulations in state implemen- 

tation plans: California, Merced County. (Oregon Univ., Portland 

cs. Aug 1978. Contract EPA-68-02-2890. 63p. NTIS, PC A04/ 
AOl. 


This document has been produced in compiiance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16514 (PB—296678) Air armed regulations in state implemen- 
tation plans: California, Modoc County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 44p. NTIS, PC A03/ 
MF AOl. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document wil! be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16515 (PB—296679) Air pollution regulations in state implemen- 
tation plan: California, Monterey Bay Unified APCD. (Oregon Univ., 
Portland (USA)). Aug 1978. Contract EPA-68-02-2890. 76p. NTIS, 
PC A05/MF AO1. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16516 (PB—296680) Air pollution regulations in state imp)emen- 
tation plans: California, Nevada County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 34p. NTIS, PC A03/ 
MF AOl. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 

yee which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16517 (PB—296681) Air pollution regulations in state implemen- 
tation plans: California, Northern Sonoma County. (Oregon Univ., 
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Portland oa Aug 1978. Contract EPA-68-02-2890. 57p. NTS, 
PC pig 

This Aa. has been produced in compliance with Section 
110(h)\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16518 emg Air pollution regulations in state implemen- 
tation plans: Calif Orange County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 72p. NTIS, PC A04/ 
MF AOl1. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally ng omy 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or ‘local air quality 
Pr gee which have not been Federally approved as of January 1, 

978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16519 (PB—296683) Air pollution regulations in state implemen- 
tation plans: California, Placer (Oregon Univ., 


County. Portland 
reg 3 ~~ 1978. Contract EPA-68-02-2890. 33p. NTIS, PC A03/ 
MF A 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
i, ay which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16520 (PB—296684) Air pollution regulations in state implemen- 

tation plans: California, Plumas County. (Oregon Univ., Portland 

(USA) Aug 1978. Contract EPA-68-02-2890. 45p. NTIS, PC A03/ 
MF Ai 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16521 (PB—296685) Air pollution regulations in state implemen- 
tation plans: California, Riverside County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 70p. NTIS, PC A04/ 
MF = 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
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regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
gee which have not been Federally approved as of January 1, 
are not included here; omission of these regulations from this 
pris tod in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16522 (PB—296686) Air pollution regulations in state implemen- 
tation plans: California, Sacramento County. (Oregon Univ., Portland 
yaa a - 1978. Contract EPA-68-02-2890. 42p. NTIS, "PC A03/ 


This document has been produced in compliance with Section 
110(hX(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
oe will be updated annually. State and/or local air quality 

egulations which have not been Federally approved as of January 1, 

978, are not included here; omission of these regulations from this 
peed in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16523 (PB— 296687) Air pollution regulations in state implemen- 
tation : California, San Bernardino County. (Oregon Univ., 
Portland (USA)). Aug 1978. Contract EPA-68-02- 2890. . NTIS, 
PC A0S/MF AOI. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federslly approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16524 (PB—296688) Air pollution regulations in state implemen- 
San . (Oregon Univ., Portland 


tation plans: California, Diego County 
Aa 2 Aug 1978. Contract EPA-68-02-2890. 62p. NTIS, PC A04/ 
AOl. 


This document has been produced in compliance with Section 
110(hX(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
—— will be updated annually. State and/or local air quality 

— which have not been Federally approved as of January 1, 

978, are not included here; omission of these regulations from this 

par in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16525 (PB—296689) Air pollution regulations in state implemen- 
tation plans: California, San Francisco Bay Area APCD. (Oregon 
Univ., Portland (USA)). Aug 1978. Contract EPA-68-02- 2890. 172p. 
NTIS, PC A08/MF AOI. 

This document has been produced in compliance with Section 
110(hX(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
—— will be updated annually. State and/or local air quality 

egulations which have not been Federally approved as of January 1, 

978, are not included here; omission of these regulations from this 
pote dd in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 
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16526 (PB—296690) Air pollution regulations in state implemen- 
tation plans: California, San Joaquin County. (Oregon Univ., Port- 
land (SA). Aug 1978. Contract EPA-68-02-2890. 70p. NTIS, PC 
A04/MF 
This aE has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
ulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
on in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16527 (PB— 296691) Air ~~“ regulations in state implemen- 
tation : California, San Luis Obispo County. (Oregon Univ., 
Portland (USA)). Aug 1978. Contract EPA-68-02-2890. 5ip. NTIS, 
PC A04/MF AOl1. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 

egulations which have not been Federally approved as of January 1, 

978, are not included here; omission of these regulations from this 
ouiaen in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16528 (PB—296692) Air pollution regulations in state implemen- 
tation plans: California, Santa Barbara County. (Oregon Univ., Port- 
land (USA)). Aug 1978. Contract EPA-68-02-2890. 71p. NTIS, PC 
A04/MF AOl1. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16529 (PB—296693) Air pollution regulations in state implemen- 
tation plans: California, Shasta County. (Oregon Univ., Portland 
yy, 3 Aug 1978. Contract EPA-68-02-2890. 46p. NTIS, PC A03/ 
MF AOl 
This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16530 (PB—296694) Air pollution regulations in state implemen- 
tation plans: California, Sierra County. (Oregon Univ., Portland 
a A ae 1978. Contract EPA-68-02-2890. 44p. NTIS, PC A03/ 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
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Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16531 (PB—296695) Air pollution regulations in state implemen- 
tation plans: Calif Siskiyou County. (Oregon Univ., Portland 


fornia, 
eh Aug 1978. Contract EPA-68-02, 2890. 59p. NTIS, PC A04/ 


-_ document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16532 (PB—296696) Air pollution regulations in state implemen- 
tation plans: California, Stanislaus County. (Oregon Univ., Portland 
USA). Aug 1978. Contract EPA-68-02-2890. 59p. NTIS, PC A04/ 
MF 


— document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16533 (PB—296697) Air pollution regulations in state implemen- 
tation plans: California, Sutter County. (Oregon Univ., Portland 
(USA). Aug 1978. Contract EPA-68-02-2890. 50p. NTIS, PC A03/ 


This document has been produced in compliance with Section 
110(h\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16534 (PB—296698) Air pollution regulations in state implemen- 
tation plans: California, Tehama County. (Oregon Univ., Portland 
yay 4 Aug 1978. Contract EPA-68-02-2890. 55p. NTIS, PC A04/ 


This document has been produced in compliance with Section 

110(h)\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
pt will be updated annually. State and/or local air quality 
7, which have not been Federally approved as of January 1, 
978, are not included here; omission of these regulations from this 
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document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16535 (PB—296699) Air pollution regulations in state implemen- 
tation Trinity County. (Oregon Univ., Portland 
Hr ag A Aug 1978. Contract EPA-68-02-2890. 46p. NTIS, PC A03/ 


This document has been produced in compliance with Section 
110(h)\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable tions contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 

tions which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16536 (PB—296700) Air pollution regulations in state implemen- 
tation plans: California, Tulare County. (Oregon Univ., Portland 
age | Aug 1978. Contract EPA-68-02-2890. 64p. NTIS, PC A04/ 
AOl. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16537 (PB—296701) Air pollution regulations in state implemen- 
tation plans: California, Tuolumne County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 53p. NTIS, PC A04/ 
MF AOl1. 


This document has been produced in compliance with Section 
110(h\(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16538 (PB—296702) Air pollution regulations in state implemen- 
tation plans: California, Ventura County. (Oregon Univ., Portland 
Hy A = 1978. Contract EPA-68-02-2890. 139p. NTIS, PC A07/ 


is document has been produced in compliance with Section 
110(h)(1) Dee the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
1. which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16539 (PB—296703) Air pollution regulations in state implemen- 
tation plans: California, Yolo-Solano County. (Oregon Univ., Port- 
land Vs a Aug 1978. Contract EPA-68-02-2890. 48p. NTIS, PC 
A03/MF 

This _ has been produced in compliance with Section 
110(h)\(1) of the Clean Air Act amendments of 1977. The Federally 
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enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16540 (PB—296704) Air pollution regulations in state implemen- 
tation plans: California, Yuba County. (Oregon Univ., Portland 
(USA)). Aug 1978. Contract EPA-68-02-2890. 61p. NTIS, PC A04/ 
MF AOl1. 


This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16541 (PB—296705) Air pollution regulations in state implemen- 
tation plans: California, federally promulgated regulations. (Oregon 
Univ., Portland (USA)). Aug 1978. Contract EPA-68-02-2890. 86p. 
NTIS, PC A05/MF AOl1. 

This document has been produced in compliance with Section 
110(h)(1) of the Clean Air Act amendments of 1977. The Federally 
enforceable regulations contained in the State Implementation Plans 
(SIP’s) have been compiled for all 56 States and territories (with the 
exception of the Northern Mariana Islands). They consist of both the 
Federally approved State and/or local air quality regulations as 
indicated in the Federal Register and the Federally promulgated 
regulations for the State, as indicated in the Federal Register. 
Regulations which fall into one of the above categories as of January 
1, 1978, have been incorporated. As mandated by Congress, this 
document will be updated annually. State and/or local air quality 
regulations which have not been Federally approved as of January 1, 
1978, are not included here; omission of these regulations from this 
document in no way affects the ability of the respective Federal, 
State, or local agencies to enforce such regulations. 


16542 (PB—296908) Modeling the impacts of transportation sys- 
tems management on vehicle emissions, Phase I. Boyce, D.E.; Pro- 
venzano, G.; Southworth, F.; Cromwell-Cain, K.; Chon, K.S. (Illi- 
= Univ., Urbana (USA)). Apr 1979. 127p. NTIS, PC A07/MF 
ACl. 

Joint U.S. Environmental Protection Agency (USEPA) and 
U.S. Department of Transportation (USDOT) guidelines for the 
transportation system elements of state implementation plans require 
IEPA to use existing transportation planning processes, for example, 
those used by the Chicago Area Transportation Study (CATS), in 
developing a program of transportation controls. In Phase I, the 
literature on the impact of TSM on travel in cities in the United 
States and other countries was surveyed in order to qualitatively 
analyze their potential effectiveness in reducing motor vehicle emis- 
sions. 


16543 (PB—296960) The macroeconomic impact of federal pollu- 
tion control programs: 1978 assessment. Final report 1970-86. (Data 
Resources, Inc., Lexington, MA (USA)). 29 Jan 1979. Contract 
EQ8AC009. Sip. NTIS, PC A04/MF AOI. 

An analysis is given of the macroeconomic impacts of federal 
air and water pollution control legislation on the U.S. economy. The 
analysis relies upon CEQ incremental abatement cost estimates. 
Figures were provided for capital investment, annualized capital 
costs, and operating and maintenance costs on an industry-by-indus- 
try basis, with additional data for state and local governments costs 
and costs associated with mobile source regulations. The figures 
reflect on incremental costs, i.e., the extra costs which occurred 
solely as the result of federal legislation. As such, they do not reflect 
some pollution control outlays which would have been undertaken 
even in the absence of the legislation. 
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16544 (IDO—12088, pp 15-16) Paleontology of the Idaho Na- 
tional Engineering Laboratory Site. Bright, R.C.; Davis, O.K.; 
Eikum, B.K. (Univ. of Minnesota, Minneapolis). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

During the summer of 1977 about 100 sites on the Idaho 
National Engineering Laboratory (INEL) Site were examined for 
their fossil contents. The primary purposes of the study were: (1) to 
inventory the fossils on the Site and (2) to begin reconstruction of 
the natural history of the area using the fossils found. Sediments 
deposited in ancient Lake Terreton are widely exposed in the 
northern part of the INEL Site, particularly west of Test Area 
North. Shells of freshwater snails are ubiquitous in the lake sedi- 
ments but are not abundant. The fauna, consisting of seven species of 
snails, indicates a temporary, freshwater lake having a fluctuating 
water level. The second deposit of interest is a peat bed at the base 
of the bar on the east end of Big Lost River Playa No. 1. The peat is 
well preserved and yielded fossils of Artemisia, Amaranthus, Poly- 
gonum, Iva, Chenopodium, Helianthus, Scirpus, Atriplex, and Marsi- 
lea, the latter being a first record for Idaho. Such a flora has a 
decidedly modern aspect and indicates an environment similar to the 
present. Woodrat middens are common in caves, overhangs, etc. on 
the INEL Site. Because they have yielded valuable paleoecological 
information elsewhere, two were sampled for analysis. Both middens 
contained plant fossils that are essentially identical to the modern 
flora at each site. Efforts in 1978 were concentrated on excavation of 
the sediments in a lava tube just southeast of Experimental Breeder 
Reactor II. Four pits were excavated and three yielded abundant 
rodent remains. 


16545 (NVO—192(Vol.1), pp 253-264) Soil surveys and profile 
descriptions of plutoni taminated areas on the Test Range Com- 
plex in Nevada, 1970 to 1977. Leavitt, V.D. (Environmental Protec- 
tion Agency, Las Vegas, NV). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

This report describes the soil surveys that have been accom- 
plished since the Nevada Applied Ecology Group (NAEG) was 
organized in 1970. The work includes soil surveys and soil profile 
descriptions performed for the NAEG at the Test Range Complex, 
Nye County, Nevada. Most of the soil surveys have been accom- 
plished on sites of aboveground nuclear safety tests. The areas are 
contaminated with plutonium and are under investigation regarding 
the movement of plutonium in the environment. The surface soils on 
the Test Range Complex vary in texture from gravelly loamy sand 
to gravelly or stony clay, and are typically classified as gravelly 
sandy loam to gravelly or stony clay. The majority of the surveyed 
land is either floodplain or alluvial fan which is characterized by 
deep soils, well-developed profiles, and platy structure. These soils 
are alkaline and range in pH from 7 to 9. The four general categories 
of vegetation in the area surveyed were classified as low desert 
shrubs, high desert shrubs, sagebrush-grass, and juniper-pinyon. 


16546 (ORNL—5620) Environmental Sciences Division. Annual 
progress report for period ending September 30, 1979. (Oak Ridge 
National Lab., TN (USA)). Mar 1980. Contract W-7405-ENG-26. 
201p. Dep. NTIS, PC A10/MF AOl1. 

Progress for the period ending September 30, 1979 by the 
Environmental Sciences Division is reported. Sections reporting 
include terrestrial ecoloy; earth sciences; environmental resources; 
aquatic ecology; synthetic fuels; nuclear program; environmental 
impacts program; ecosystem studies; and burial ground technology. 


16547 (ORNL—5620, pp 1-20) Terrestrial Ecology Section. 
Harris, W.F. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 

The Terrestrial Ecology Section provides expertise in terres- 
trial environmental sciences to both basic and applied research 
problems. Several research projects serve to maintain technical 
ability in selected areas of terrestrial ecology. These research pro- 
jects anticipate future programmatic directions, undertake develop- 
ment of new technical requirements, and promote new research in 
terrestrial ecology. Four broad areas comprise the general frame- 
work of current section research interests: ecological effects (princi- 
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pally of gaseous air pollutants on plants), fate and transport (with 
continued emphasis on carbon and sulfur cycles), ecosystem studies 
(with emphasis on physiological processes), and environmental re- 
sources (encompassing forest management for the Oak Ridge Reser- 
vation and environmental research park activities on selected por- 
tions of the Reservation). \ 


16548 (PB—298966) Numerical modeling in the Strait of Juan de 
Fuca and Sound. Technical memo. for FY-78. Pease, C.H.; 
Stewart, R.J.; Overland, J.E. (National Oceanic and Atmospheric 
Administration, Boulder, CO (USA). Marine Ecosystems Analysis 
Program Office). Feb 1979. 38p. NTIS, PC A03/MF AO1. 

This report summarizes and interprets tidal current and oil 
spill trajectory predictions obtained from a computer model of the 
Strait of Juan de Fuca and regional wind fields derived from a 
computer model of the entire Puget Basin. The meteorology of the 
Puget Sound Basin is discussed with respect to three dominant 
weather patterns which were subsequently used to run the regional 
meteorological model. These model results are incorporated into oil 
spill trajectory calculations as large scale wind fields over the Straits 
which are sequentially keyed by baric types for any given modeling 

riod. A sea breeze condition was also considered and is described 
in the trajectory modeling section. The oceanography of the Strait 
of Juan de Fuca region is presented as a discussion of the dominant 
features, tidal and estuarine flow components, and some possible 
deviations from these main elements. The tide subroutines construct- 
ed for the trajectory model are based on empirical data from NOS 
tidal current stations and are inline functions to the trajectory model. 
The principal product of the model was a series of simulated oil spill 
trajectories. 


16549 (PNL—3300(Pt.2)) Pacific Northwest Laboratory annual 
report for 1979 to the DOE Assistant Secretary for Environment. Part 
2. Ecological sciences. Vaughan, B.E. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Feb 1980. Contract EY-76-C-06-1830. 
238p. ‘Dep. NTIS, PC Al1/MF AO1. 

Research in Environment, Health, and Safety conducted 
during fiscal year 1979 is reported. This volume consists of project 
reports from the Ecological Sciences research department. The 
reports are grouped under the following subject areas: National 
Environmental Research Park and land use; Alaskan resource re- 
search; shale oil; synfuels; nuclear waste; fission; marine research 
programs; statistical development of field research; nuclear fusion; 


ae gg storage and hydroelectric development; pathways model- 
ing, assessment and Hanford project support; electric field and 
microwave research; and energy research for other agencies. (ACR) 


16550 (PNL—3300(Pt.2), pp 1-2) National Environmental Re- 
search Park. Rickard, W.H.; Warner, M.L. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The Hanford National Environmental Research Park 
(NERP) is an outdoor laboratory dedicated to education and re- 
search leading to a better understanding of ecological systems and 
the impact of energy technology development upon them. The 
Hanford NERP is one of four federally designated research parks in 
the United States. It supports ecosystems representative of western 
shrub-steppe, some of which are believed to be in near-pristine 
condition. These ecosystems serve as baseline cases suitable for 
objectively judging the magnitude and direction of ecosystem-level 
changes induced by time and man’s manipulation of the environ- 
ment. 


16551 ee ee 4 pp 3-11) Terrestrial ecology. Rogers, 
L.E.; Rickard, W.H. Feb 

In Pacific ee abe _ eine annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The Terrestrial Ecology program, conducted on the Arid 
Lands Ecology (ALE) Reserve, supports long-term basic ecological 
studies needed for understanding how ecosystems function under 
both natural and man-induced stressing agents. Major current and 
recent study topics include the impact of plowing, cttle grazing and 
wildfire; revegetation of steep slopes; leaffall monitoring of desert 
shrubs for ecological trends; endangered species; biotic transport 
(food webs) analysis; plant phenology (climatic associations); popula- 
tion studies of shrub-steppe biota (birds, mammals, insects) and 
wildlife utilization of seral plant communities. Wildlife utilization of 
disturbed plant communities is presented in detail. This section also 
summarizes a 10-year comparison of aboveground primary produc- 
tion of plant communities in near-pristine condition with those of 
self-established plant communities on plowed ground and the results 
of a study of shrub productivity, as measured by litterfall collection, 
before, during, and after a drought year. 


16552 (PNL—3300(Pt.2), pp 15-17) Long-term ecological moni- 
toring. Hinds, W.T. Feb 1980. 
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In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Ecosystems of the Pacific Northwest, historically, have not 
been subjected to environmental degradation such as can be found in 
the Northeast. This opportunity to collect baseline data for both 
species and ecosystems requires application of ecological sampling 
which is appropriate for a wide spectrum of pollutant source types 
yet also aprropriate for long-term studies. This research effort 
concentrates on the forests and shrub-steppes of Washington, 
Oregon, and Idaho. Four ee are currently underway: re- 
peatable, nondestructive ific vegetation sampling; statis- 
tical designs in noncontrollable rvational situations; animal spe- 
cies monitoring using selected points in species-specific behavior; 
and interagency coordination. 


16553 (PNL—3300(Pt.2), pp 23-27) Ecological investigation of 
— resource development. Hanson, W.C.; Eberhardt, L.E. Feb 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The objective is to provide an integrated program for the 
definition of 4 oy consequences of resource developments in 
northern Alaska. The qualitative and quantitative results obtained 
describe the environmental costs incurred by petroleum resource 
extraction and transportation, including interaction of wildlife popu- 
lations with industrial activities. This section of the Annual Report 
presents information on impacted populations of arctic foxes, small 
mammals, and Alaska Pipel birds in the Prudhoe Bay oil field and 
along the Trans-Alaska Pipeline and haul road; findings from similar 
studies from the Colville River Delta and other unimpacted habitats; 
field experiments to determine the sensitivity of lichen communities 
of the Brooks Range to sulfur dioxide concentrations likely to be 
encountered near pipeline pumping stations; and amounts of world- 
wide-fallout radionuclides in the lichen-caribou-Eskimo food chain. 


16554 (UCRL—83812) Climate change due to anthropogenic sur- 
face albedo modification. Potter. G.L.; Ellsaesser, H.W.; Mac- 
Cracken, M.C.; Ellis, J.S.; Luther, F.M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Feb 1980. Contract W- 
7405-ENG-48. 1lp. (CONF-800309—3). Dep. NTIS, PC A02/MF 
AOl. 

From International workshop on the energy/climate interac- 
tions; Munster, F.R. Germany (3 Mar 1980). 

Using a statistical dynamic climate model with more realistic 
surface albedo changes than used in previous experiments, we have 
conducted a numerical experiment combining desertification of the 
Sahara and deforestation of the tropical rain forest. Over an area of 9 
x 10° km? at 20°N the desert albedo was increased from 0.16 to 0.35 
and over 7 x 10®km? at the equator and 10°S the rain forest albedo 
was increased from 0.07 to 0.16. While the most significant direct 
climatic responses were observed in the modified zones, high north- 
ern latitudes exhibited the greatest cooling through activation of the 
ice-albedo feedback process. In contrast to Sagan et al., this experi- 
ment suggests that anthropogenic modification of surface albedo 
over the past few thousand years has had an impact on global 
climate which is likely quite small and probably undetectable. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 16238 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 16243, 16444, 16546, 16547, 
16550, 16553, 16645, 16864 


16555 (CONF-800225—1) Regional ecological analysis and data 
base applications. Nungesser, M.K.; Olson, R.J. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 15p. Dep. NTIS, 
PC A02/MF AOl1. 

From SUGI 80 conference; San Antonio, TX, USA (18 Feb 
1980). 

The Geoecology Data Base is used to assess energy-related 
impacts on ecosystems at regional (multi-county or multi-state) 
levels. The statistical analysis capabilities of SAS have been used 
frequently in regional analysis, as in assessing the impacts of sulfur 
dioxide upon natural vegetation communities or major forest tree 
species. The results of this application and the uses of SAS in 
managing the Geoecology Data Base are discussed 


16556 (CONF-800319—1) Field perturbation experiments, an al- 
ternate to the assessment of human effects in terrestrial 

Suter, G. W. II. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/MF 
AOl. 
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From 2. US-USSR symposium on biosphere reserves; Flamin- 
go, FL, USA (8 Mar 1980). 

The National Environmental Policy Act of 1969 (NEPA) was 
initially interpreted as requiring full disclosure of the environmental 
impacts of a federal action. Because of the limitations of time, 
money, and manpower, this requirement that all impacts be consid- 
ered has led to superficial analysis of many important impacts. Data 
collection has largely been limited to the enumeration of species 
because this information can be applied to the analysis of any 
— The President's Council on Environmental Quality (CEQ) 

as provided a solution to this problem by reinterpreting NEPA as 
requiring analysis of those impacts which have significant bearing on 
decision making. Because assessment resources can now be concen- 
trated on a few critical issues, it should be possible to perform field 
perturbation experiments to provide direct evidence of the effects of 
a specific mixture of pollutants or physical disturbances on the 
specific mixture of pollutants or physical disturbances on the specific 
receiving ecosystem. Techniques are described for field simulation of 
gaseous and particulate air pollution, soil pollutants, disturbance of 
the earth's surface, and disturbance of wildlife. These techniques are 
discussed in terms of their realism, cost, and the restrictions which 
they place on the measurement of ecological parameters. Develo 
ment and use of these field perturbation techniques should greatly 
improve the accuracy of predictive assessments and further our 
understanding of ecosystem processes. 


16557 (IS—4733, pp 34-52) Terrestrial ecosystem. Munshower, 
F.F.; DePuit, E.J. Sep 1978. 

In Potential for gaseous and heavy metal contamination from 
energy extraction processes in the northern Great Plains and the 
consequent uptake and turnover in range ecosystems. Annual report. 

Exclosure studies have long been used to monitor green plant 
response to environmental factors. The same technique has been 
modified in this study to investigate the effects of power plant 
emissions on the range ecosystem around Colstrip, Montana. Soils, 
plants, and animals have been studied and analyzed to determine the 
influence of the power plant upon these components of the grass- 
lands. After two years of operation of one third of the power plant 
complex, evidences of the effects of stack emissions on the range 
resource are fragmental and incomplate, but subtle indicators are 
beginning to be found. The significance of these findings requires 
more investigation. 


16558 (1IS—4733, pp 53-137) Potential for gaseous contamination 
from energy extraction processes in the northern Great Plains. 
Gordon, C.C.; Tourangeau, P.C.; Rice, P.M. Sep 1978. 

In Potential for gaseous and heavy metal contamination from 
energy extraction processes in the northern Great Plains and the 
consequent uptake and turnover in range ecosystems. Annual report. 

Seven ponderosa pine plots, consisting of ten trees each, were 
sampled in 1976 and 1977. Three sites were sampled in 1975. Ponder- 
osa pine foliage was evaluated for foliar pathologies which are 
associated with air pollution. Percent needle retention and fluoride 
and total sulfur concentrations have been measured. The data for 
foliar pathologies have been ranked for comparison. In 1977, site 
BNW-3 was similar to site GB-1 for tip burn and percent healthy 
needles. Mottling and tip burn are greater at GB-1 and BNW-3 
relative to other pathologies, while mottling and total necrosis was 
greater on 1974 needles collected in 1976 from GB-1, BNW-1, and 
BNW-3 than from the other sites. There is a continual loss of needles 
from internodes, and those needles manifesting basal damage and 
mottling may be selectively cast. A very generalized, qualitative 
model integrating these events is presented. During 1977, fluoride 
showed a trend of increasing concentration in pine needles from the 
BNW sites, but this was not parallel at sites GSE-2 and GS-3. 
Fluoride was decreased at BNW-1 in ponderosa pine foliage in 1977 
from 1976 levels. But 1977 levels were not decreased at BNW-3. 
Total sulfur showed similar patterns as fluoride at BNW-1 and 
BNW-3. Fluoride in fascicular sheaths increased at BNW-1 and 
BNW-2 in 1977 over 1976, but the levels were similar at BNW-3 for 
both years. Sulfur in fascicular sheaths was decreased at BNW-1 in 
1977 over 1976 levels, while 1977 levels were similar at BNW-3 to 
those found in 1976. Fluoride levels in femurs of adult deer mice are 
cyclical, exhibiting a maximum in the late-winter and early-spring 
periods, and a minimum in the early fall. Femur fluoride levels at the 
fall minimum in 1976 were elevated over the 1975 fall levels, and the 
maximum may have been reached earlier in 1976-77 than in 1975-76. 


16559 (IS—4733, pp 203-244) Trace element levels and their 
enrichment processes in terrestrial vegetation. O'Toole, J.J.; Wessels, 
T.E.; Malaby, K.L. Sep 1978. 

In Potential for gaseous and heavy metal contamination from 
energy extraction processes in the northern Great Plains and the 
consequent uptake and turnover in range ecosystems. Annual report. 

Sampling sites have been installed in the native plant commu- 
nities northwest and southeast of the Colstrip power plant. The 
sampling design follows a pattern similar to the USGS system in this 
same area. Spring and fall foliage has been sampled from five 
perennial grasses and two deciduous shrubs. Analysis for over thirty 
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elements is reported and their relationships to site, b pone and 
season is statistically evaluated. Elemental enrichments of vegetation 
due to physiological processes, soil, and power plant plume aerosols 
are assessed. These processes and the sensitivity for detecting certain 
contaminating elements are discussed in the light of the data report- 
ed and its statistical treatment. 


/ 
16560 (NVO—192(Vol.2), pp 609-627) Estimation of expected 
values of environmental pollutants with lognormal and gamma distribu- 
tions. White, G.C. (Los Alamos Scientific Lab., NM). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Concentrations of environmental pollutants tend to follow 
positively skewed frequency distributions. Two such density func- 
tions are the gamma and lognormal. Minimum-variance unbiased 
estimators of the expected value for both densities are available. The 
small-sample statistical properties of each of these estimators were 
compared for its own distribution, as well as the other distribution to 
check the robustness of the estimator. Results indicated that the 
arithmetic mean provides an unbiased estimator when the underlying 
density function of the sample is either lognormal or gamma, and 
that the achieved coverage of the confidence interval is greater than 
75% for coefficients of variation less than two. Further, Monte 
Carlo simulations were conducted to study the robustness of the 
above estimators by simulating a lognormal or gamma distribution 
with the expected value of a particular observation selected from a 
uniform distribution before the lognormal or gamma observation is 
generated. Again, the arithmetic mean provides an unbiased estimate 
of expected value, and the achieved coverage of the confidence 
interval is greater than 75% for coefficients of variation less than 
two. 


16561 Retorted oil shale effects on soil microbiological character- 
istics. Hersman, L.E.; Klein, D.A. (Colorado State Univ., Fort 
Collins). Contract EY-76-S-02-4018. J. Environ. Qual.; 8: No. 4, 520- 
$24(Oct 1979). 

The effects of retorted oil shale additions on the microbiologi- 
cal characteristics of surface soils were investigated in a laboratory 
study to evaluate possible effects of mixing of soils and retorted 
shales which might occur as a part of revegetation programs in areas 
disturbed by oil shale processing. Soils were mixed with retorted oil 
shale at 5, 10, and 25% addition levels, and compared with normal 
soil and retorted shale over a 2.5-mo period, with evaluation of 
microbiological parameters carried out at 2-week intervals. With 
retorted shale present at up to 10% by weight, no negative effects on 
oxygen — or on actinomycete and bacterial populations were 
noted, while significant reductions of nitrogen fixation rates, as 
measured by acetylene reduction, and of dehydrogenase activity, 
fungal populations, radioactive glucose mineralization, and ATP 
concentrations occurred, with nitrogen fixation being most affected 
by shale material. These studies suggest that nonsymbiotic nitrogen 
fixation in surface soils may be especially sensitive to the presence of 
retorted oil shale. It would appear necessary to assure that sufficient 
surface soil is used to cover retorted oil shales to allow development 
and functioning of a diverse vegetation-microbiological community 
in such a way that physical mixing or movement of water-soluble 
retorted oil shale constituents into this surface soil layer would be 
minimized. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 15873, 16444, 16485, 16487, 
16546, 16560 


16562 (NVO—192(Vol.1), pp 293-301) Radioanalytical pro- 
transurani 


grams for the ics and other radionuclides for the NAEG 
studies program. Wessman, R.A.; Leventhal, L.; Melgard, R.N. 
(LFE Environmental Analysis Labs., Richmond, CA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

LFE Environmental Analysis Laboratories (LFE-EAL) has 
conducted radioanalytical programs for the transuranic isotopes and 
other radionuclides since 1971 in all types of samples from the 
environs of the Nevada Test Site as well as samples from research 
9 Special procedures and methods were developed at LFE- 

AL in order to support the analytical program and the special 
problems encountered. A total of 6300 samples and 14,313 analyses 
were performed on air filter samples, small and large animal samples, 
desert and greenhouse 2S samples, and soil samples. Isotopes 
analyzed were “Fe, Sr, *°Pb, *Ra, **Th, U total and U 
isotopic, **Pu, *° *°Pu, *'Am, and gamma spectroscopy. The 
results were prepared by computer for entry into the Nevada A 
ary Ecology Group (NAEG) data base and reported directly to t 

AEG and principal investigators involved. 
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16563 (PNL—3300(Pt.2), p "a Gar =e) 3 Transuranic Behavior in 
Soils and Plants. Wildung, T.R.; Cataldo, D.A.; 
He - J.E.; McFadden, TF isaein V. M.; Schreckhise, R.G. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The principal objectives of these investigations are to deter- 
mine (1) the potential for alteration of transuranic solubility 
formation of transuranic complexes in soil and the role of the soil 
microflora in this process, (2) the extent of uptake nd translocation 
by plants and the sites of plant deposition of transuranics or their 
complexes, (3) the bond types and chemical forms of transuranics or 
their metabolites in microbes, plant tissues and soils, (4) the influence 
of soil properties, environmental conditions and cropping on these 
ae meapan and (5) the retention of airborne pollutants by plant 

liage and their subsequent absorption by leaves and transport to 
seeds and roots. 


16564 (PNL—3300(Pt.2), pp 63) Quantitative aspects of transur- 
anic field studies. Gilbert, R.O.; Simpson, J.C. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Investigation into the development and use of ap foots 
statistical design and analysis p ures in environmen 
field studies is continuing. ere ak accomplishments of FY 1979 
were continued publication of TRAN-STAT, a periodical on Envi- 
ronmental Transuranic Studies, and initiation of a computer simula- 
tion study evaluating estimators of ratios, particularly concentration 
and isotopic ratios. Other activities included membership on the 
North Marshall Islands Advisory Group, chairmanship of the Statis- 
tics and Modeling Panel at the Office of Health and Environmental 
Research’s Actinide Workshop at Arlie House, Virginia, and im- 
ee g Our expertise and capacity to perform Kriging, a technique 

estimating spatial patterns of contaminants. Related activities 
under separate funding included statistical design and analysis for the 
Nevada Applied Ecology Group and that in connection with de- 
commissioning and decontamination of nuclear facilities. 


SOIL 


REFER ALSO TO CITATION(S) 14958, 14960, 14961, 14965, 
14968, 14972, 14974, 14978, 14988, 14995, 16545, 16607, 16688, 16840 


16565 (DOE/EV—0005/19) Formerly utilized MED/AEC sites 


remedial action program: radiological survey of the Building Site 421, 
United States, Watertown Arsenel, Watertown, MA. Final report. 
(Argonne National Lab., IL (USA)). Feb 1980. Contract W-31-109- 
ENG-38. 74p. Dep. NTIS, PC A04/MF AOI. 

This report contains the results of surveys of the current 
radiological condition of the Building Site 421, United States Arse- 
nal Watertown, Watertown, Massachusetts. Findings of this survey 
indicate there are four spots involving an area of less than 6000 cm? 
of identifiable low-level residual radioactivity on the concrete pad 
which is all that remains of Building Site 421. The largest spot is 
=] 5000 cm? The other three spots are 100 cm? or less. 

ma readings at these spots are 8.4 x 10? dis/min-100 
cm?, 2.2 x #0 dis/min-100 cm?, 2.2 x 105 dis/min-100 cm? and 8.5 x 
10* dis/min-100 cm? No alpha contamination was found at these 
locations. Gamma spectral analysis of a chip of contaminated con- 
crete from one of the spots indicates that the contaminant is natural 
uranium. This contamination is fixed in the concrete and does not 
present an internal or external exposure hazard under present condi- 
tions. A hypothetical hazard analysis under a conservative set of 
assumed conditions indicates minimal internal hazard. The highest 
End Window contact reading was 0.09 mR/h. None of the other 
three spots indicated an elevated direct reading with the End 
Window Detector. Radon daughter concentrations were determined 
at three locations on the Building 421 pad. These were 0.00013 WL, 
0.00011 WL and 0.00009 WL. According to the Surgeon General’s 
Guidelines found in 10 CFR 712, radon daughter concentrations 
below 0.03 WL do not require remedial action in structures other 
than private dwellings and schools. Soil samples taken about the site 
indicate no elevated levels above the natural background levels in 
the soil. A gamma spectral analysis of a water sample obtained from 
the storm sewer line near the Building 421 pad indicates no elevated 
radioactivity in the sample. It was therefore felt that no contamina- 
tion is present in this sewer. 


16566 (EGG—1183-1754) Aerial radiological survey of the area 
the Cambridge Nuclear Facility, Billerica, Massachusetts. 
Date of survey: August 1979. (EG and G, Inc., Las Vegas, NV 
(USA). Energy Measurements Group). Nov 1979. Contract EY-76- 
C-08-1183. 12p. Dep. NTIS, PC A02/MF AOI. 
An aerial radiological survey to measure terrestrial gamma 
radiation was carried out over the Cambridge Nuclear facility locat- 
ed in Billerica, Massachusetts. At the time of the survey (August 
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1979) materials were being processed. Gamma ray data were collect- 
ed over a 1.6 km? area centered on the facility by flying northwest- 
coutiees, Bose cgcees, CD oe sane. Pasese’. One data indicated that 
detected radioisotopes and their associated gamma ray exposure 
rates were consistent with those expected from normal 

EE RT Oe OS a Eee a ae 
exposure rates 1 m above the ground, as calculated from the 

data, are presented in the form of an i sey 
sample data were taken at the time of the aerial survey. 


16567 (LA—8234-MS) Radioactivity in soils and sediments in 
and adjacent to the Los Alamos area, 1974-1977. Purtymun, W.D.; 
Peters, R.J.; Stoker, A.K. (Los Alamos Scientific Lab., NM (USA)). 
Feb 1980. Contract W-7405-ENG-36. 18p. Dep. NTIS, PC A02/MF 


AOl. 

Soils and sediments are analyzed for gross ere gross beta, 
238Pu, 7°Pu, 7Cs, Sr, and total uranium as part o nig eo 
Environmental Monitoring Program at the Los Alamos Scien 
Laboratory. This report documents the levels of radioactivi —} 
radionuclides in soils and sediments in northern New Mexico 
natural sources and worldwide fallout as well as at seven on-site soil 
and sediment stations which contain radioactivity contributed by the 
Laboratory for the period 1974 through 1977. 


16568 (LA-UR—80-616) Soil monitoring instrumentation. Um- 
barger, C.J. (Los Alamos Scientific Lab., NM (USA)). 1980. we 
tract W-7405-ENG-36. I Ip. (CONF-791234—1). Dep. NTIS, 
A02/MF AOl1. 

From Environmental decontamination workshop; Oak Ridge, 
TN, USA (4 Dec 1979). 

The Los Alamos Scientific Laboratory (LASL) has an exten- 
sive program for the development of nondestructive assay instru- 
mentation for the quantitative analysis of transuranic (TRU) materi- 
als found in bulk solid wastes generated by Department of Energy 
facilities and by the commercial nuclear power industry. Included 
are wastes generated in decontamination and decommissioning of 
outdated nuclear facilities as well as wastes from old waste burial 
ground exhumation egw The assay instrumentation is designed 
to have detection its below 10 nCi/g wherever practicable. 
Because of the topic of this workshop, only the assay instrumenta- 
tion applied specifically to soil monitoring will be discussed here. 
Four types of soil monitors are described. 


16569 a tig ho 1)) Selected environmental plutonium re- 
search reports of NAEG. White, M.G.; Dunaway, P.B. (eds.). 
(Holmes and tng Inc., Mercury, NV (USA)). Jun 1978. Contract 
EY-76-C-08-0020. 348p. (CONF-780212—(Vol.1)). Dep. NTIS, PC 
A15/MF AOl. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Twenty-one papers were presented on various ts of 
plutonium and radioisotope ecology at the Nevada Test Site. This 
includes studies of wildlife, microorganisms, and the plant-soil 
system. Analysis and sampling techniques are also included. 


OD aaa 1), pp 157-176) Ppt ns of an ap- 
proach for monitoring the plant availability of transuranics in Nevada 
Test Site soils. Baker, D.E.; Pillay, K.K.S.; Rose, A.W.; Ciolkosz, 
E.J. (Pennsylvania State Univ., University Park). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Existing experimental results obtained for the accumulation of 
lutonium and other transuranics by vegetation from Nevada Test 
ite (NTS) soils are being studied to develop an approach which 

would be useful for predicting the availability of plutonium to plants. 
Site variability with respect to soil-plant relationships affects the 
plant production potentials for soil in any environment. Ultimately 
each site must be considered in relation to depth and distribution of 
roots, the effect of root exudates on soil particles and associated 
ionic species. Air-water relations, Eh, pH, and chelation effects at 
the soil-plant root interface are site specific characteristics which 
must be measured to predict the plant availability of any ion species. 
Existing principles and approaches for monitoring the plant avail- 
ability of chemical elements in soils are only partially licable to 
plutonium and other transuranic ion species in NTS soils use of 
the very small amounts present, the nonuniform distribution, the 
nonuniform chemical form, and the effects of radioactivity on chemi- 
cal and physical state. These factors complicate the extension of 
experimental observations from analogous results for stable nuclides. 
As an initial step toward understanding the chemistry of plutonium 
in natural environments, several Eh-pH diagrams have been calculat- 
ed. At equilibrium, Pu** and PuO,CO;OH™ are the important dis- 
solved forms of Pu. Metastability of oxidation states and radiolytic 
effects may cause deviations from the equilibrium behavior. 


16571 (NVO—192(Vol.1), pp 265-267) On-site REECo support 
activities for the Nevada Applied 1977. Brady, D.N.; 
Rakow, L.M.; Rosenberry, C.E. (Reynolds Electrical & Engineering 
Co., Inc., Las Vegas, NV). Jun 1978. 
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From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). : 

The logisti > eapest of the collection, and 
shipment activities b related to the Nev — Ecol- 
cay Goump GUANG: call, vegtation, end eniant are dis- 
cussed. Related major support activities for the N at the 
intensive and nuclear site study areas at the Nevada Test Site and the 
—— Test Range from January 1, 1977 through October 31, 1977 
are included. 


16572 (NVO—192(Vol.1), pp 269-282) NAEG studies: a review 
and status summary of REECo participation, 1972 through 1977. 
Wireman, D.L. (Reynolds Electrical & Engineering Co., Inc., Las 
Vegas, NV). Jun 1978. 

Plutonium information conference; San Diego, CA, 


From 
USA (28 Feb 1978). 

Electrical & Engincering Co Inc. ECo) — = aye 

i ineeri .» Inc. services support to 

i ical studies performed by the Nevada Applied lo 
Group (NAEG), Department of Energy (DOE), formerly AEC/ 
ERDA, from 1972 through 1977. A chronological sequence of 
activities in which REECo provided services and/or support to the 
intensive radioecological studies is presented, and the status of 
REECo/NAEG activities as of November 1977 is briefly discussed. 
REECo — in adjunct and newly initiated NAEG studies 
is also described. 

16573 (NVO—192(Vol.1), pp 283-285) REECo data processing 
support of the Nevada Applied Ecology Group for 1977. Zellers, K.W. 
a lids Electrical & Engineering Co., Inc., Las Vegas, NV). Jun 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

The NAEG data system enabled Environmental Sciences 
personnel to maintain the NAEG data base and generate result data 
reports upon request, with the establishment of a monthly reporting 
s for result data and the implementation of a sample data and 

ww monitoring report. The use of the data base management 
system, pdate, enabled the creation of specialized reports 
from a ti ing terminal, and its usage is expected to increase in 
1978 as funds become available. 


16574 (NVO—192(Vol.1), pp 287-291) Nevada Applied Ecology 
Information Center: a prototype. lerer, H.A. (Oak Ridge National 
Lab., TN). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

The Nevada Applied Ecology Group (NAEG) was excep- 
tionally farsighted in mney the Nevada Applied Ecology 
Information ter in January 1972, not long after the Nevada Test 
Site research programs began. Since its inception, the Data Base on 
the Environmental Aspects of the Transuranics has been proven to 
be a useful tool to a wide range of researchers and planners, both 
nationally and internationally, in addition to those associated with 
the N. . Because of its versatility and ease of access, the Data 
Base on the Environmental Aspects of the Transuranics has played a 
major role in the development of new projects by the Ecological 
Sciences Information Center. 


(NVO—192(Vol.2)) Selected environmental plutonium re- 
search reports of the NAEG. White, M.G.; Dunaway, P.B. (eds.). 
(Holmes and Narver, Inc., Mercury, NV (USA)). Jun 1978. Contract 
EY-76-C-08-0020. 446p. (CONF-780212—(Vol.2)). Dep. NTIS, PC 
A19/MF AOl. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 
ighteen pai are included on statistics and modeling of 
plutonium distribution at the Nevada Test Site, environmental trans- 
port of plutonium, sampling techniques, and instrumentation. 


(NVO—192(Vol.2), pp 319-360) Estimation of spatial pat- 
tern for environmental contaminants. Gilbert, R.O. (Battelle Pacific 
Northwest Labs., Richland, WA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

The estimation of the spatial pattern or geographical distribu- 
tion of environmental contaminants or other spatial variables is often 
of interest in environmental sampling programs. One approach to 
this problem is to estimate the variable of interest at regular intervals 
on a grid covering the study site using data collected at various 
locations over the area. In this paper, we examine the performance 
of an iterative procedure for estimating the grid values. A two-phase 
least — procedure is applied three times: first to the observed 
data, to the residuals from the first fit, and finally to the 
residuals from the second fit. The three estimated grids are added 
together for the final grid estimates. Results are displayed as contour 
maps, three-dimensional surfaces, and plots of residuals. The itera- 
tive procedure is applied to untransformed as well as log-trans- 
formed data to investigate whether fitting in terms of logarithms 


ERA VOL. 5, NO. 10 


followed by transforming back to the original scale (the antilog 
scale) is preferable to fitting untransformed data. This evaluation is 
made on a data set of **° concentrations in surface soil samples 
collected by the Nevada Applied Ecology Group at the Area 13 
(Project 57) safety-shot site on the Nevada Test Site. This data set is 
characterized by a very large concentration datum near ground zero 
with concentrations falling off rapidly with distance. 


16577 (NVO—192(Vol.2), pp 361-404) Combining two types of 
survey data for estimating geographical distribution of plutonium in 
Area 13. Delfiner, P. (Centre de Geostatistique in Ecole des Mines 
de Paris, Fontainebleau, France); Gilbert, R.O. Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Estimates of average *** “Pu concentrations in surface (0 to 
5 cm) soil lying within 100-foot by 100-foot cells are obtained for the 
inner fence region at the Area 13 (Project 57) safety-shot site on the 
Nevada Test Site. These estimates and approximate 95% confidence 
intervals are obtained using kriging in a two-stage procedure. In 
Stage 1, initial estimates (a guess field) of average Pu concen- 
trations in 100- x 100-foot cells are obtained by (i) kriging FIDLER 
741Am count per minute (cpm) data to obtain average FIDLER 
readings in 100- x 100-foot cells, then (ii) using these initial estimates 
in an estimated linear regression equation relating **° *°Pu soil 
concentrations and **Am FIDLER readings (both in logarithmic 
scale). The results of Stage 1 are given in a figure. In Stage 2, the 
initial estimates are corrected by performing kriging on the differ- 
ences between observed plutonium concentrations at random loca- 
tions and those predicted from the linear log Pu-log FIDLER 
regression. The estimated corrections and the final corrected arith- 
metic mean estimates are included in the report. Geometric mean 
estimates and factors for obtaining confidence intervals are listed. 
These factors sags mean plutonium concentrations are estimated 
within, roughly, factors of 2 with approximate 95% confidence. 


(NVO—192(Vol.2), pp 405-449) Two studies in variability 
for soil concentrations: with aliquot size and with distance. Doctor, 
P.G.; Gilbert, R.O. (Battelle Pacific Northwest Labs., Richland, 
WA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Two sources of variability encountered in radionuclide field 
studies include within-sample (between aliquot) variability and vari- 
ability in concentrations over distance in the field. This paper 
describes the results of two studies conducted by the Nevada Ap- 
plied Ecology Group (NAEG) to investigate these sources of vari- 
ability on the Nevada Test Site (NTS). The first study reported here 
investigates the variability in **‘Am concentrations in < 10-mesh, 
ball-milled soil aliquots of size 1, 10, 25, 50, and 100 g drawn from a 
single, large composite sample collected at Nuclear Site (NS)-201 in 
a region where the average **Am concentration is about 1.9 nCi/g 
dry soil in the surface 5 cm. The standard deviation (s) between 
aliquots withdrawn from this field sample was found to decline from 
a high of 1.52 nCi/g for the 1-g size to 0.17 nCi/g for 100-g aliquots. 
The coefficients of variation also declined from 79% to 9% for these 
aliquot sizes. The pu of the variability with distance study was 
to obtain data useful for estimating the variogram (correlation struc- 
ture) between **'Am concentrations at various distances. 


16579 (NVO—192(Vol.2), pp 451-481) Statistical design and 
analysis for NAEG studies: current status and a review of past efforts. 
Gilbert, R.O.; Eberhardt, L.L. (Battelle Pacific Northwest Labs., 
Richland, WA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Summarized are statistical design and analysis activities for 
the NAEG since 1971, and current status is reported. The statistical 
analyses completed during calendar year 1977 are discussed and 
recommendations are made for future cleanup and other studies. A 
list of references on statistical topics studied for the NAEG is also 
provided and t synthesis efforts are briefly reviewed. Some 
specific items discussed in this paper are: (1) a historical review of 
the design and analysis of field data for estimating Pu spatial distribu- 
tion and inventory at safety-shot and nuclear test sites on the Nevada 
Test Site (NTS) and Tonopah Test Range (TTR), (2) maps giving 
the latest information on spatial pattern of 7° *°Pu, **Am, and 
437Cs soil concentrations and beta plus gamma GM instrument 
readings at Nuclear Site (NS)-201, (3) a grid map showing where 
additional soil samples at NS-201 have been obtained, (4) a grid map 
for a possible new field FIDLER and soil survey of the Clean Slate 
2 site on the TTR to investigate the need for possible cleanup or 
remedial action at that site, and (5) a grid map showing sampling 
plans for NS-200 on NTS. 


16580 (NVO—192(Vol.2), pp 537-547) Isolation of plutonium- 
bearing from the test site. Nathans, M.W.; Francisco, E. 
(LFE Environmental Analysis Labs., Richmond, CA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 
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One hundred plutonium-bearing particles have been isolated 

from surface-soil samples obtained from two locations each around 

five shot sites. These particles are analyzed by other laboratories by 

means of an electron microprobe, an ion microprobe, a scanning 

electron microscope, and by mass spectrometry. In this paper, the 

method of isolation is discussed and some observations with regard 
to the particles isolated are presented. 


16581 (NVO—192(Vol.2), pp 549-582) Characteristics of radio- 
active particles in close-in fallout. Nathans, M.W. (LFE Environmen- 
tal Analysis Labs., Richmond, CA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

The author is in the process of systematizing available data on 
a number of properties of fallout particulates from cratering events 
and from surface and near-surface bursts in order to provide a better 
understanding of the properties of the radioactive soil at the Test 
Sites. In this paper, the results of the work through January 1978 are 
presented. Included are the results of observations on shape and 
color, and some of the systematics of radionuclide concentration in 
its dependence on the particle size over a size range extending from 
about 1 ym to more than | mm. Plutonium data are very scarce, and 
the behavior of plutonium is inferred from the behavior of gross 
radioactivity. For a better understanding of the fallout characteris- 
tics of particles from different types of bursts, a general discussion of 
pt phenomenology precedes the presentation and discussion of 
the data. 


16582 (NVO—192(Vol.2), pp 593-607) Alpha-sensitive cellulose 
nitrate track detectors: applications to the study of environmental 
contamination. Buddemeier, R.W. (Univ. of Hawaii, Honolulu); Bier- 
mann, A.H.; Gatrousis, C. Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Kodak LR-115 Type II cellulose nitrate alpha track detection 
film was evaluated for its utility in environmental plutonium studies. 
It was found that with fast and simple etching and reading tech- 
niques, the film detects 60 to 90% of the incident alpha particles with 
energy less than 4 MeV; both precision and Miciecy may be 
increased by careful control of procedures. When applied to previ- 
ously analyzed soil samples from Eniwetok Atoll, it was found that 
ball-milled and gross soil samples were both highly heterogeneous in 
Pu distribution, with most activity concentrated in discrete particles 
of various types and sizes. For a one-day exposure to soil or a similar 
solid surface, detection sensitivity (5 x background) is approximately 


50 pCi/g of total alpha activity and increases linearly with increased 
exposure time. Track detection films of this type provide a rapid and 
inexpensive means of obtaining quantitative estimates of environmen- 
tal sample activity, and have unique utility for methods evaluation 
and the investigation of activity distribution as a function of phase, 
particle size, or organ in a heterogeneous sample. 


16583 (NVO—192(Vol.2), pp 645-679) Comparison of soil sam- 
pling techniques at Rocky Flats. Bernhardt, D.E.; Bliss, J.D.; Eadie, 
Tork (Environmental Protection Agency, Las Vegas, NV). Jun 
1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

In May 1977, a cooperative plutonium soil a project 
was conducted by Rockwell International (Department of Energy 
contractor), Colorado Department of Health, Jefferson County De- 
partment of Health, and the US Environmental Protection Agency- 
Office of Radiation Programs-Las Vegas. Each of the agencies 
collected five duplicate samples from four distinctly different pedo- 
logical and morphological settings around the Rocky Flats Colorado 
Plant. The sampling techniques included: the Rocky Flats 0- to 5-cm 
depth technique (100-cm? area), the State of Colorado one-eighth- 
inch depth technique (750-cm? area), the Jefferson County technique 
(sizi " of dust swept from a 4-m? area of the ground surface), and 
two EPA techniqu es for samples of 0- to 1-cm (450-cm? area) and 0- 
to 5-cm (500-cm? area) depth. A limited number of depth profile 
samples, down to 10 cm, were also collected by EPA. This paper 
ae a status report of results from the EPA samples collected 

r this project. The emphasis is on comparing the results from 1-cm 
and 5-cm depth samples. The 1-cm technique samples were based on 
a composite of fifteen 30-cm? subsamples and the 5-cm technique 
includes a composite of five 100-cm? subsamples. 


16584 (NVO—192(Vol.2), pp 681-695) Preliminary model of 
plutonium transport by wind at Trinity Site. Gallegos, A.F. (Los 
Alamos Scientific Lab., NM). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

A preliminary analysis of available data from Los Alamos 
Scientific Laboratory ground zero (GZ) study area at Trinity Site is 
discussed in an effort to develop a wind-driven plutonium transport 
model. The analysis reveals a dominant effect of precipitation in 
explaining variation in the data, although its product with normal- 
ized solar radiation pattern gives a much lower sum of squared 
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residuals (SSR) from the regression line. The square of the average 
diurnal windspeed at the site was also observed to reduce the SSR 
further, but not to the extent expected relative to other factors. 
Failure to find significant plutonium concentration differences in 
collected dust (as a function of time and sampling height of Bagnold 
sampler collectors) made possible the formulation of a 

equation for plutonium flux at GZ, using the product of the predict- 
ed dust flux at the site with the mean plutonium concentration for 
the dust samples analyzed. 


16585 tg gt ny be ee 697- wey Sn 
mentation for in assay. Bruns, L.E. SLE (Rockecl 
Hanford acct ng Richland, WA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

To adequately characterize and note the movement of radion- 
uclides with time in the Hanford Waste Management Complex, 
environmental in-field and in situ instruments are being developed by 
Rockwell Hanford Operations. The instruments should be invaluable 
both from a cost and adequate coverage standpoint. Several field 
systems have been fabricated for assaying the radionuclides using 
beta, gamma, neutron, alpha, and x-ray radiation. Others are in the 
process of being developed or in the planning stage. 


16586 (ORNL/MIT—299) Assessment of two-filter technique 
for corre! actinium-227 concentrations in soils. Fraizer, W.K.; 
Patch, K.D.; Reynolds, B.A. (Oak Ridge National Lab., TN (USA)). 
~~ 1980. Contract W-7405-ENG-26. 45p. Dep. NTIS, PC A04/MF 
AOl. 

Concentrations of actinium-227 in soil samples from waste- 
disposal sites for uranium procession plants were successfully corre- 
lated with radon-219 measurements obtained by the two-filter tech- 
nique, thus avoiding time-consuming and difficult radiochemical 
analyses. A flow-through sampling device and procedure were de- 
veloped which determined actinium levels with a precision of 2 
g +- 50%. Theoretical relations for the production of radon 
actinium, the decay of radon, and the decay and diffusion of ies 
daughters in the two-filter apparatus were formulated. Measure- 
ments indicated that the emanation fraction for radon-219 was about 
15%. Sampling filters collected radon daughters with a 93% efficien- 
cy while radon could be scrubbed from air samples by use of an 
activated-charcoal canister. 


16587 (UCID—18538) Resuspension studies at Bikini Atoll. 
Shinn, J.H.; Homan, D.N.; Robison, W.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Feb 1980. Contract W- 
7405-ENG-48. 26p. Dep. NTIS, PC A03/MF A0Ol1. 
The following experiments were conducted on Bikini Atoll to 
age key parameters for an assessment of i exposure 
Tom plutonium-contaminated dust aerosols: (1) a characterization of 
background (plutonium activity, dust, plutonium, sea spray, and 
organic aerosol concentrations); (2) a study of plutonium resuspen- 
sion from a bare field; (3) a study of plutonium resuspension by 
traffic; and (4) a study of personal inhalation exposure. Dust concen- 
trations of 21 yg m™* and sea spray of 34 wg m™* were the 
background throughout the Bikini Island except within 30 m of the 
windward beach. Background concentrations of 239 240Py were 60 
aCi m~* in the coconut grove and 264 aCi m~* over rain-stabilized 
bare soil. The ratio of plutonium activity in aerosols relative to the 
activity in underlying soil, defined as the enhancement factor, EF, 
was typically less than one. Enhancement factors increased about 3.8 
as a result of tilling. Plutonium resuspension flux was estimated at 
0.49 pCi m~? year~' over most of Bikini Island. Aerosol size distribu- 
tions associated with mass and with plutonium activity were typical- 
ly log-normal with median aerodynamic diameter 2.44 ym, which 
decreased to 2.0 um above freshly tilled soil. The Pu concentration 
in aerosols collected over disturbed soil increased by a factor of 19.1. 
Vehicular traffic produced dust pulses typically of 10 s duration, 28 
pg m~* average concentration, and plutonium enhancement factor 
2.5. Personal dosimetry showed that enhancement of dust by a 
worker was a factor of 2.64 for heavy work outdoors and 1.86 for 
light work in and around houses. Pulmonary deposition of plutonium 
was calculated for various exposure conditions. The pulmonary 
ee ition ranged from 1476 aCi h~' to 12 aCi h~' with intermediate 
ues for heavy outdoor _— (139 aCi h~') and for light work in 
hee around houses (78 aCi h~') plus a value of 1.58 aCi h™' at 
roadside when passed by a typical aw a once per hour. 
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REFER ALSO TO CITATION(S) 14995, 16484, 16553, 16567, 
16572, 16680, 16689, 16722, 16725, 16726, 16727, 16803, 16827, 
16829, 16829 


16588 (IDO— 12088) Proceedings of the symposium on the Idaho 
National Laboratory Ecology Programs. Markham, O.D.; 
Arthur, W.J. (eds.). (Department of Energy, Idaho Falls, [ID (USA). 
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Idaho Operations Office). Apr 1979. 75p. (CONF-7809155—). Dep. 
NTIS, PC A04/MF AO1. 
From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
The symposium covered all aspects of ecological research 
being conducted at the Idaho National Engineering Laboratory Site 
in southeastern Idaho. Entries wer made for the individual papers. 


16589 (IDO— 12088, pp 8-9) Radiation dosimetry of small mam- 
mals inhabiting a liquid radioactive waste disposal area. Halford, 
D.K., Markham, O.D. (Dept. of Energy, Idaho Falls, ID). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory — programs; Grand Teton, WY, USA (10 Sep 1978). 

Small s inhabiting radioactive waste disposal areas 
may receive chronic radiation exposure. The extent of such radiation 
exposure needs to be documented so that potential ecological im- 
pacts on resident animals can be determined. Therefore, a dosimetry 
study was conducted on three species of small mammals inhabiting 
the dry bed of a liquid radioactive waste disposal pond. This paper 
discusses: (1) the surgical implantation of lithium fluoride thermoiu- 
minescent dosimeter chips, and (2) the external chronic gamma 
radiation doses received by wild rodents residing on or near a liquid 
radioactive waste disposal area and the possible ecological implica- 
tions of these doses. Radiation doses received by small mammals 
inhabiting the TRA leaching pond were estimated by surgically 
implanting lithium fluoride thermoluminescent dosimeters (TLD) 
chips subcutaneously. 


16590 (IDO—12088, pp 10-11) Radiation doses to small mam- 
mals at the Idaho National Engineering Laboratory Radioactive Waste 
Management Complex. Arthur W.J. (Dept. of Energy, Idaho Falls, 
ID); Halford, D.K.; Markham, O.D.; Janke, D.H. Apr 1979. 
From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
roject to estimate radiation doses received by small mam- 
mals at the Subsurface Disposal Area of the INEL Radioactive 
Waste Management Complex (RWMC) was initiated in October 
1977. The objectives are: (1) to provide information on radiation 
doses received by small mammals burrowing into pits and trenches 
containing radioactive materials and (2) to estimate what proportion 
of the small mammal population receive doses higher than ambient 
exposures. The second objective is part of a larger study to model 
the role of small mammals in radionuclide movement in the RWMC 
ecosystem. All radiation doses received by small mammals will be 
compared to area of capture to determine whether any area effects 
exist. Tissues are being collected from animals receiving higher than 
background doses in conjunction with a study to discern pathologi- 
cal abnormalities associated with high radiation doses (Evenson et 
al., this report). Radiation doses received by small mammals will be 
monitored through time to determine if seasonal differences exist. 


16591 (IDO—12088, pp 25-27) Deposition and retention of Ce- 
141 and Cs-134 on Artemisia tridentata and Sitanion hystrix. Millard, 
G.C. (Colorado State Univ., Fort Collins); Fraley, L. Jr.; Markham, 
O.D. Apr 1979. 
rom Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
e Objectives of this project were therefore, to obtain depo- 
sition velocities as well as retention times for submicron aerosols of 
Ce-141 and Cs-134 on desert vegetation as a function of season. Two 
plant species were used in this study. Big sagebrush (Artemisia 
tridentata) is an important shrub in the American west since it 
dominates approximately 40 million hectares and is part of prongh- 
orn antelope (Antilocapra americana) and sage grouse (Centrocercus 
urophasianus) diets. Both of these animals are game species in this 
area. Big sagebrush is a low-growing shrub with distinctive trilobed 
leaves which are densely pubescent as compared to the relatively 
hairless grass leaves. Bottlebrush grass (Sitanion hystrix) is a 
common understory species on the INEL Site, and was the second 
species studied. It developes a distinctive awned inflorescence which 
readily disarticulates in mid-summer. The loss of activity on the 
vegetation seemed to fit a two component exponential loss function 
characterized by rapid initial loss of 1 to 2 days followed by a slower 
rate of loss over a period of 2 to 3 weeks. A more rapid rate of joss 
was noted in spring as compared to summer. Since similar precipita- 
tion and wind patterns were noted following these two releases, the 
greater rate of loss in spring may be due to morphological and 
biomass differences. 


16592 (IDO—12088, pp 28-29) Ecology studies at the Idaho 
National Engineering Laboratory Radioactive Waste Management 
Complex. Arthur, W.J.; Markham, O.D. (Dept. of Energy, Idaho 
Falls, ID). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

From 1954 to present, 7.02 x 10° curies of transuranic, mixed 
fission and mixed activafion radioactive waste have been stored 
below ground in the Subsurface Disposal Area at the Idaho National 
Engineering Laboratory Radioactive Waste Management Complex 
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(RWMC). In September 1977, studies were initiated to determine the 
impact of this operation on flora and fauna in the aréa, and any 
possible role of ecosystem components in radionuclide uptake 
and transport. Animal species utilization of the area is being estimat- 
ed by tri-weekly driving transects. Tissue samples are being collect- 
ed from deer mice (Peromyscus maniculatus), Ord’s kangaroo rat 
(Dipodomys ordii), mountain cottontail (Sylvilagus nutallii), pygmy 
rabbit (Sylvilagus idahoensis), horned lark (Eremophila alpestris), 
and sage grouse (Centrocercus urophasianus) inhabiting the area. 
Samples are analyzed for mixed fission and mixed activation prod- 
ucts, 7!°Po, 75° 240Py, 238Py, and 41 Am. Data on invertebrate species 
will be collected with 25 pitfall collectors and samples analyzed for 
radionuclide concentrations. Searches are being conducted in lava 
ridges inhabited by predators near the waste storage area, and prey 
remains and fecal samples collected and analyzed to estimate any 
radionuclide transport in the food chain. A vegetation sampling 
program will be conducted to obtain data on floral species present, 
biomass, percent ground cover, and to determine whether plants 
play a role in uptake and movement of radionuclides in the ecosys- 
tem. Only plants growing within the SDA will be studied as these 
are the plants most likely contaminated with radionuclides. 


16593 (IDO—12088, pp 30-31) Species composition and local 
movement of small mammals on the Radioactive Waste Management 
Complex, Idaho National Laboratory Site. Groves, C.R.; 
Keller, B.L. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Little ecological information is available on small mammals 
residing on the INEL Site. In May 1978, a major investigation of 
rodent species composition, local movement, and density was initiat- 
ed on the Subsurface Disposal Area (SDA) of the INEL Radioactive 
Waste Management Complex. Arthur et al., are presently investigat- 
ing radiation doses to small mammals on the SDA. Information 
obtained on dose rates for individual animals will be related to 
movement data obtained on smail mammals occupying specific 
areas. Density estimations will be of particular importance in consid- 
ering the number of rodents which could potentially be affecting the 
distribution of interred wastes during their burrowing activites. 
Additionally, information on the surface area over which contamina- 
tion might be spread by rodents in needed in order to assess the 
movement of uncontained, radioactive materials. A two week block 
of data was used to report preliminary movement information for the 
SDA. Average linear movement was calculated as the average 
distance between successive oe for rodents occupying the 
grids and rodents residing on the perimeter. Rodent density was 
estimated on each internal grid with a modification of the assessment 
line technique (O'Farrell, M.J., 1977, J. Mammal. 58:575-582). 


16594 (IDO—12088, pp 32-33) Theoretical problems in defining 
dispersal in small mammals occupying the Subsurface Disposal Area, 
Idaho National ring Laboratory Site. Keller, B.L.; Groves, 
C.R. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

The purpose of this paper is to review several factors which 
are important in the documentation of dispersal. Enumeration of 
dispersal is of importance due to the potential for small mammals to 
serve as a vector for movement of radioactive materials. Such 
materials may be trapped in the pelt, or enter the gut or lungs of 
rodents during burrowing. Three main factors of special significance 
to our research include: (1) The definition of a disperser. Since 
dispersal constitutes permanent movement from the place of origin, 
the definition necessitates a knowledge of the location of birth of 
each individual rodent and any movement away from this area. Such 
information can never be collected for a large number of animals 
distributed over a large surface unless a massive marking effort is 
initiated. We are currently attempting such an effort. The question 
now becomes, is the SDA prime habitat in which large numbers of 
demes are present and animals leave in saturation or pre-saturation 
dispersal during population expansion or is the SDA a mosaic of 
dispersal sinks. (2) Definition of a dispersal sink. A dispersal sink is 
an area of suitable to poor habitat where short-term survival is 
possible. If the SDA is a dispersal sink, we would expect to docu- 
ment, large spring and fall catches on the SDA perimeter, inward 
movement during winter, and massive loss of colonizers on the SDA 
during winter. If the SDA is prime habitat, we would expect 
emigration to the SDA perimeter and outward emigration in fall and 
spring. (3) Probability of capture. The probability of capturing an 
emigrating rodent depends on the size of the capturing matrix and 
the duration of the trapping effort. 


16595 (IDO— 12088, pp 38-39) '*°I distribution in vegetation on 
the Idaho National Engineering Laboratory Site. McGiff, T.J. (Colo- 
rado State Univ., Fort Collins); Fraley, L. Jr.; Markham, O.D. Apr 
1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
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A study is in progress to determine the concentration of }°I 
and the ratio of '*°I to '*’I (stable iodine) in vegetation at the ee 
National Engineering Laboratory Site and to assess the poten 
transfer through a food chain to man. Trace amounts of 'I ~—s 
ubiquitously in the environment, as a result of natural production 
and nuclear weapons testing. Levels of 10~? to 10-* atoms **°I/atom 
127] are representative of most areas. However, ratios as high as 10~* 
atoms '°J/atom 171 have been found in iodine extracted from 
animal thyroids collected on the INEL Site. These increased levels 
are attributed to the operation of the Idaho Chemical 
Plant (ICPP) which reprocesses spent nuclear fuel and solidifies the 
waste for storage. Recent measurements have confirmed that '*°I 
activity is present in the plant’s gaseous effluent. During August 
1978, samples of big sagebrush (Artemisia tridentata) and mixed 
grasses were collected for iodine analysis. These vegetation types 
were considered important in the diets of game and domestic animals 
in the area. 


(IDO—12088, pp 54) Movement ecology of the 
lizard on the Idaho National Laboratory Site. Guyer, C. 
(Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

To determine the role of reptiles on the INEL Site, a faunal 
survey was conducted. The objectives of the survey involved (1) 
determining the species of reptiles present and their distributions, 
and (2) conducting ecological studies of certain species. The present 
discussion is based on a two year study of the most abundant lizard 
species on the INEL Site, the sagebrush lizard (Sceloporus gracio- 
sus). Data gathered in this study allowed analysis of home range size, 
vegetation utilized within the home range, and affinity for the home 
range (orientation and homing ability) of the sagebrush lizard. 


16597 (IDO—12088, pp 55-56) Behavioral analysis of 24-hour 
activity patterns in coyotes. Laundre, J.W.; Keller, B.L. (Idaho State 
Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Though the results of studies have substantially increased our 
knowledge of the coyote, two aspects concerning coyote behavior 
and ecology have not been adequately enumerated. First, little 
information on home range and activity patterns of undisturbed 
populations of coyotes is available. Secondly, since few researchers 
are able to simultaneously investigate more than one or two aspects 
of coyote ecology, little is known concerning the relationship be- 
tween the behavior and ecology of this species. Based on the grid 
method, home range sizes for nine coyotes were calculated. The 
mean home range size for males was 39.2 km? and for females it was 
37.0 km?. No significant aifferences between home range size in 
males and females were noted. 


16598 (IDO—12088, pp 61) Seasonal diets of coyotes on the 
Idaho National Engineering Laboratory Site. Hansen, R.M.; Mac- 
Cracken, J G. (Colorado State Univ., Fort Collins). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Coyote food habits, determined by a point analysis method of 
fecal analysis, from July 1975 to July 1977 were similar between 
study areas which received low to high use by coyotes. Coyote diet 
preferences were similar where coyote control and livestock grazing 
were allowed and where coyote control and livestock grazing were 
prohibited. The rate of coyote feces deposition was about twice as 
high in the central part of the INEL Site where coyotes were not 
controlled, versus that in the periphery where coyotes were hunted 
and controlled. This may be due to the abundance of rabbits in the 
central area, or the effects of coyote control in the peripheral areas. 


16599 (LA—8213-MS) Documentation of TRU biological trans- 
port model (BIOTRAN). Gallegos, A.F.; Garcia, B.J.; Sutton, C.M. 
(Los Alamos Scientific Lab., NM (USA)). Jan 1980. Contract W- 
7405-ENG-36. 202p. Dep. NTIS, PC A10/MF AO0O1. 

Inclusive of Appendices, this document describes the pur- 
pose, rationale, construction, and operation of a biological transport 
model (BIOTRAN). This model is used to predict the flow of 
transuranic elements (TRU) through specified plant and animal 
environments using biomass as a vector. The appendices are: (A) 
Flows of moisture, biomass, and TRU; (B) Intermediate variables 
affecting flows; (C) Mnemonic equivalents (code) for variables; (D) 
Variable library (code); (E) BIOTRAN code (Fortran); (F) Plants 
simulated; (G) BIOTRAN code documentation; (H) Operating 
instructions for BIOTRAN code. The main text is presented with a 
specific format which uses a minimum of space, yet is adequate for 
tracking most relationships from their first appearance to their 
formulation in the code. Because relationships are treated individual- 
ly in this manner, and rely heavily on Appendix material for under- 
standing, it is advised that the reader familiarize himself with these 
materials before proceeding with the main text. 
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16600 (NVO—192(Vol.1), pp 1-13) Ecological studies of small 
mammals in a nuclear site on Nevada Test Site. Bradley, W.G.; Moor, 
K.S. (Univ. of Nevada, Las Vegas). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Ecological studies of small vertebrates in nuclear event sites 
in NTS began in spring 1977 with the establishment of a permanent 
live-trapping grid in Little Feller II. These study areas are located in 
Area 18, a relatively homogeneous area vegetatively and topo- 
Ss. Most of the flora and fauna are typical of the Great 

desert found in southern Nevada. Dominant vegetation in- 
cludes Artemesia spp. and to a lesser extent Atriplex. Salsola is an 
abundant weed in areas that have been mechanically disturbed such 
as the vicinity of GZ. A 400-station live-trapping grid was estab- 
lished in Little Feller Il, April 1977. Sixteen lines of live traps (25 
traps per line, each trap 50 feet apart) comprise the 8.4 hectare 
encompassing GZ. Nine trapping periods have been to 
date totaling over 10,000 trap nights. Over 400 small vertebrates 
have been marked for permanent identification in the grid. Over 60 
known residents (animals marked 3 months previously and recap- 
tured in the same vicinity) have been collected and prepared for 
shipping; however, radioanalytical results were not available to 
include in this report. Both census and field note observations were 
used to develop an inventory of the vertebrates found in the study 
areas. Sufficient data have been generated from Little Feller II to 
estimate density of rodents. These data and comparative data from 
Area 5 (Mohave Desert), Area 11 (Transition), and Area 13 (Great 
Basin) are presented. It was readily apparent that rodents in general 
were more numerous in Little Feller II. In addition, Dipodomys 
ordii, a Great Basin species, was an important new addition to the 
rodent fauna. 


16601 (NVO—192(Vol.1), pp 15-18) Overview of the EPA 
Bioenvironmental Research Program: NAEG research. Bretthauer, 
E.W. (Environmental Protection Agency, Las Vegas, NV). Jun 
1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

An overview of EPA's Bioenvironmental Research Program 
for DOE's Nevada Applied Ecology Group, including both 
accomplishments and future efforts, is discussed. The aay 
EMSL-LV effort has been concerned with the determination of i 
food-chain hazard associated with the ingestion by large animals of 
plutonium found on and in the environs of the Nevada Test Site 
(NTS). Efforts were designed to develop some type of predictive 
screening capability using quickly obtainable data such as that which 
might be obtained from in vitro solubility studies. 


16602 (NVO—192(Vol.1), pp 19-43) Metabolism of americium- 
241 in dairy animals. Sutton, W.W.; Patzer, R.G.; Mullen, A.A.; 
Hahn, P.B.; Potter, G.D. (Environmental Protection Agency, Las 
Vegas, NV). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Groups of lactating cows and goats were used to examine 
americium-241 metabolism in dairy animals. Following either 7 
oral or intravenous nuclide doses, samples of milk, urine, blood, and 
feces were taken over a 168-hour collection period, and the ameri- 
cium concentrations were determined by gamma counting. Gastroin- 
testinal uptake of americium by cows and goats was estimated to be 
0.014 and 0.016% of the oral dose, respectively. The cumulative 
percentage of oral dose transported to milk and urine was 4.4 x 10~* 
and 1.1 x 1075, respectively, for cows and 5.6 x 10°* and 1.2 x 1073, 
respectively, for goats. Plasma concentrations of americium de- 
creased rapidly following all intravenous injections. The average 
percentage of injected americium transferred to milk, urine, and 
feces was 3, 6, and 2%, respectively, for cows, and 2, 4, and 2%, 
respectively, for goats. In both intravenously dosed groups, approxi- 
mately 30% of all americium released from the body was found in 
the urine during the first 24 hours after injection. All animals were 
sacrificed 8 to 9 days after dosing. Bovine bone retained the 
fraction of the administered dose followed by liver and 
However, liver retained the greatest amount of americium in the 
goats following both oral and intravenous doses. Comparisons are 
presented between americium-241 and plutonium-238 transport in 
dairy cows. 


16603 = (NVO—192(Vol.1), pp 45-58) Sobubility of americium-241 
and predicted tissue 





in in vitro bovine r 
retention and milk secretion n of yaad poketin Barth, J. 
(Environmental Protection Agency, Las Vegas, NV). Jun 1978. 

From Plutonium information conference; San Diego, 
USA (28 Feb 1978). 

The alimentary solubility and behavior of americium-241 
were studied in an artificial ramen and simulated bovine gastrointes- 
tinal fluids. Rumen juice was augmented with americium-241 nitrate 
solution and incubated for 24 hours. This juice was successively 
converted by the addition of bile and enzymes and adjustment of the 
pH to simulate the digestive stages of the abomasum, duodenum, 
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jejunum, and lower small intestine. Fluid samples were collected 
from each of these digestive stages and radioanalyzed for soluble 
americium-241. Shortly after the addition of americium-241 to rumen 
juice, an average of 15.3% remained soluble while 7.2% remained 
soluble following the incubation period. The solubility decreased to 
5.3% following the abomasal period and increased to 11.6% and 
20.0% when maintained at pH 4.0 and 5.0, respectively, in the 
duodenal phase. The solubility increased to 52% during the jejunal 
incubation period and was reduced to 44.8% during the lower 
intestinal incubation period. The sharp rise in americium-241 solubil- 
ity during the jejunal incubation perid was found to be due mainly to 
the action of bile. Predictions of tissue retention and milk secretion 
of americium-241 ingested by grazing cattle at Area 13 of the 
Nevada Test Site are included. 


16604 (NVO—192(Vol.1), pp 59-93) Area 13 studies: 
additional data. Smith, D.D. (Environmental Protection Agency, Las 
Vegas, NV). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Food habit analyses of ingesta collected over a 3-year period 
from rumenfistulated steers and sacrificed cattle revealed that shrub 
species made up the major portion of their diet during most seasons 
of the year. Grasses were preferred during the spring months. An 
apparent relationship between actinide concentrations in the ingesta 
and Eurotia lanata content was noted. Comparison of plutonium- 
239/americium-241 ratios in the ingesta to those in the tissues indi- 
cates little differentiation in uptake of these two radionuclides. 
However, the plutonium-239/plutonium-238 ratios suggest that plu- 
tonium-238 is preferentially absorbed. The plutonium-239 concentra- 
tions in bones, lungs, and livers collected from wildlife with free 
access to and from the contaminated zones ranged from 1% to 10% 
of those found in cattle restricted to the area. Highlights of previous- 
ly reported data are also presented. 


16605 (NVO—192(Vol.1), pp 95-108) Microbial contribution to 
plutonium bioavailability and transport in the environment. Au, 
F.H.F.; Beckert, W.F. (Environmental Protection Agency, Las 
Vegas, NV). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

New experimental results show that plutonium which is in- 
corporated in fungal tissue is available for uptake and translocation 
to the spores of new growth of Aspergillus niger. The transport 
factors derived from the present and past experiments are compared 
and discussed as to their meaning for the bioavailability of environ- 
mental plutonium to other organisms with time. This report includes 
a synopsis of our investigations which were undertaken to show the 
effect of soil microorganisms on the transport and bioavailability of 
plutonium in a desert environment. The uptake of plutonium by a 
soil fungus, the effect of microbial biomass on plutonium transport, 
and the correlation between soil microbial populations and plutoni- 
um uptake by plants grown on contaminated soil are discussed. 


16606 (NVO—192(Vol.1), pp 109-120) Plant uptake of Pu and 
Am through roots in Nevada Test Site soils. Romney, E.M.; Wallace, 
A.; Kinnear, J.E. (Univ. of California, Los Angeles). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Plant uptake experiments were conducted under controlled 
conditions in order to eliminate external contamination of plant 
foliage by resuspended materials. This was done to determine plant 
uptake of *° °Pu and *7Am through roots and translocation to 
aboveground parts of plants grown on soils from safety-shot fallout 
areas at the Nevada Test Site (NTS) and Tonopah Test Range 
(TTR). Experimental details and initial results were reported earlier 
(Ronmey et al., 1977). Additional interpretations of findings from 
these experiments indicate the following: vegetation to soil concen- 
tration ratios (C.R.), which serve as an index of root uptake, varied 
from 107° to 10~* for *° *°Pu and from 10°‘ to 10™' for *'Am, 
depending upon the kind of soil involved and the agricultural 
amendments applied; on the relative basis, Am was taken up at a 
faster rate than Pu as indicated by mean Am C.R./mean Pu C.R. 
values (4.2 for barley, 9.9 for alfalfa, and 21.6 for soybeans); DTPA 
chelate increased root uptake of both Pu and Am when added in 
conjunction with nitrogen, organic matter, or sulfur amendments. 
This enhancement effect of chelate on root uptake was more pro- 
nounced in soils from Areas 11 and 13 of the Nevada Test Site than 
it was in soils from different locations on the Tonopah Test Range. 
Differences in soil characteristics might be influential, but the resi- 
dence time of the fallout debris in the soils also might have influ- 
enced availability from the high-fired oxide source materials deposit- 
ed in 1956-1957 at NTS and in 1963 at TTR; C.R. values were lower 
for fruit than for vegetative parts of soybeans; Am was slightly more 
mobile for transport from shoots to fruits of soybeans than was Pu; 
the correlation coefficients between Pu and Am in shoots and 
fruiting parts of soybeans were +0.988 for Pu and +0.983 for Am. 
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(NVO—192(Vol.1), pp 121-126) Has the work of NAEG 
at the safety shot sites come to a | conclusion. Wallace, A.; 
Romney, E.M. (Univ. of California, Los Angeles). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

The five years of study by the Nevada Applied Ecology 
Group of Pu and other radionuclides at the old safety-shot sites in 
Nevada have provided much environmental information, especially 
as relates to the nature, distribution, persistence, and amount of the 
contaminants present. There is, however, much important informa- 
tion on resuspension and on biological, edaphic, and hydrologic 
reaction mechanisms which yet needs to be obtained in order to help 
resolve the many questions concerning dissemination of transuranic 
elements into the natural environment. Several cases in point are 
discussed as examples. At least another five years of coordinative 
studies at the old safety-shot sites are highly recommended. 


16608 (NVO—192(Vol.1), pp 177-243) Soil radioactivity distri- 
bution studies for the Nevada Applied Ecology Group. Essington, E.H. 
(Los Alamos Scientific Lab., NM). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Since the inception of the Nevada Applied Ecology Group in 
1970, personnel from the Los Alamos Scientific Laboratory (LASL) 
have contributed to the determination and evaluation of radionuclide 
inventory and distribution in soils at selected study sites at the 
Nevada Test Site (NTS) complex and surrounding areas. A brief 
historical survey of those activities is presented. During the period 
March 1977 to March 1978, LASL participated in workshops and 
information meetings, in preparation of nuclear site study protocols 
for estimation of inventory and distribution of various radionuclides, 
in evaluation of instrumental data that was collected in order to aid 
in defining specific nuclear site studies, and in referee activities for 
analysis of samples for radionuclide content. In that same period, 
several data sets were evaluated and are presented in this report. 
They include data relative to the vertical movement of plutonium 
and americium in desert soil profiles, and data relative to distribution 
of various isotopes of uranium in the blow-sand mounds at two study 
sites, one located on NTS and the other at the Tonopah Test Range. 
A series of recommendations for further studies are made relative to 
the redistribution of radionuclides in the desert environment of NTS. 


16609 (NVO—192(Vol.1), pp 245-252) Plutonium-soil associ- 
ation: a summary. Tamura, T. (Oak Ridge National Lab., TN). Jun 
1978. 
From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 
This report summarizes the research from 1974 to 1978 on 
Sa association in the Safety-Shot areas of the Nevada 
est Site (NTS). In addition, a recommendation is made to initiate 


cleanup trial operations in the NTS complex for the purpose of 
providing information on equipment development, testing and evalu- 
ation of soil sealing, logistics of operation, and cost-effectiveness of 
the operations. Any site selected for the trial operations must be 
characterized physically and biologically prior to, during, and after 
the operations. In this way, environmental problems of larger-scale 
operations of cleanup may be anticipated and prevented. 


16610 (NVO—192(Vol.2), pp 483-511) Simulation of plutonium 
ingestion by grazing cattle. Martin, W.E.; Bloom, S.G. (Battelle 
Columbus Labs., OH). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

A simple model of plutonium ingestion by cattle grazing a 
uniformly contaminated pasture is I/sub Pu/ = I/sub v//C/sub v/ + 
I/sub s/C/sub s/ where I/sub Pu/ is the plutonium ingestion rate 
(pCi/day), I/sub v/ and I/sub s/ are vegetation and soil ingestion 
rates day), C/sub v/ and C/sub s/ are plutonium concentrations 
(pCi/g) in vegetation and soil. In a ground zero area such as the 
inner compound of Area 13 (NTS), where the spatial distribution of 
plutonium is nonuniform and highly variable, the simple ingestion 
model seems to require a stochastic interpretation. This paper pro- 
vides evidence for assuming that the five factors of the ingestion 
model are lognormally distributed. Estimates of the geometric means 
and standard deviations of the four factors on the right side of the 
model equation were used to generate synthetic random samples of 
I/sub v/, I/sub s/, C/sub v/, and C/sub s/. The means of these 
synthetic samples were then used to obtain iterative solutions of the 
model equation in which the factors on the right were varied 
randomly and independently within the limits specified by the syn- 
thetic geometric means and standard deviation. The resulting syn- 
thetic composite random sample of I/sub Pu/ (n = 500 days) 
indicated an average plutonium ingestion rate, for a hypothetical 
410-kg cow grazing the inner compound of Area 13, of 557 +- 526 
nCi/day. Subsamples (n = 100 days) ranged from 486 +- 330 to 629 
+- 526 nCi/day. This result Ley om favorably with previous 
estimates: 565 nCi/day based on fistulated steer rumen contents 
(Smith et al., 1976), 620 nCi/g based on an assumed diet of winterfat 
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and shadscale (Gilbert et al., 1977), and 585 nCi/da ane on 
general theoretical considerations (Martin and Bloom, 1977) 


16611 AS ma Da 2), pp 513-536) Effect of variations in 
source term and values on estimates of radiation dose to 
man. Bloom, S.G.; Martin, W.E. (Battelle Columbus Labs., OH). Jun 


1978. 
rom Plutonium information conference; San Diego, CA, 
USA Gara Pe 1978). 
odels had been previously developed to characterize the 
ral’ behavior of plutonium in a typical ecosystem at the Nevada 
est Site (NTS) and to provide a basis for estimating the radiation 
dose from *°*Pu that might be received by a hypothetical man who 
resides in and obtains most of his food from this ecosystem. The 
source term and parameters in these models are subject to wide 
variations due to uncertainties in sampling, measuring, and interpret- 
ing plutonium levels in laboratory experiments and in the environ- 
ment. Regardless of the extent of these variations, previous exercises 
with the models indicate that inhalation is far more significant than 
ingestion as a pathway for transporting **®Pu to man and that the 
lung and bone are the critical organs for radiation dose estimates. 
These features are used to develop simpler forms of the models 
which are then used to examine the effects of variations in the source 
term and parameters. 


16612 (NVO—192(Vol.2), pp 629-635) Variable ***Am concen- 
tration in soil uptake and C.R. in barley plants. Wallace, A.; Mueller, 
R.T.; Romney, E.M. (Univ. of California, Los Angeles). Jun 1978. 

From Plutonium information conference; = Diego, CA, 
USA (28 Feb 1978). 

Barley plants (Hordeum vulgare L. Atlas 57) were seeded 
into small pots of Yolo loam soil containing different concentrations 
of 7*Am (4000, 10,000, 20,000, and 40,000 dpm/g soil). Four succes- 
sive harvests were made with the first three harvests each of one- 
third of the original plants, but of different ages. One set of all 
concentrations was without and one set with the chelator DTPA. 
There were four replicates. Plant uptake of **‘Am was related to 
concentration, but the C.R. decreased slightly without DTPA (about 
3x) as the soil concentration was increased tenfold. With DTPA, 
uptake was re gaan to concentration (that of concentration of 
DTPA supplied was constant). The effect of DTPA relative to that 
of no DTPA increased with increasing concentration of **'Am in 
soil. The C.R. under these conditions was reasonably constant, but 
severalfold higher than without DTPA. The last harvest contained 
less **1Am than did the first, both with and without DTPA. The 
value of the coefficient Y in the equation [((C:/C,)/sup Y/ = uptake 
ratio)] was about 50% lower without DTPA compared to with 
DTPA. With DTPA the value of Y was near 1, which implies that 
241Am in plants was directly proportional to that in soil at all 
concentrations. 


16613 (PNL—3300(Pt.2), pp 79-81) Environmental behavior and 
effects of technetium-99 and iodine-129. Garland, T.R.; Schreckhise, 
R.G.; Wildung, R.E.; Cadwell, L.L.; McFadden, K.M.; Cataldo, 
D.A. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The objective of this program is to define the environmental 
behavior of *Tc and '*°I, two long-lived radioactive by-products of 
the nuclear fuel cycle that have received little study. The specific 
objectives are to (1) determine the soil physicochemical and micro- 
biological factors and physiological parameters that govern the 
mobility and bioavailability of different chemical forms of *°Tc and 
1297 in terrestrial and aquatic environments and (2) validate and 
measure food web transport in selected field locations. 


16614 (PNL—3300(Pt.2), pp 149) Hanford high-level waste. 
Soldat, J.K.; Strenge, D.L.; Napier, B.A.; Zimmerman, M.G.; Ken- 
nedy, W.E. Jr. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Methodology was developed for estimating the amount of 
land which might require control or decontamination because of 
contamination above specified limits following accidental releases of 
radionuclides at Hanford. Provisional limits were derived by calcu- 
lating potential doses via food pathways and external exposure. The 
results of the calculations were published in a preliminary draft 
report. The report also included the results of calculations of poten- 
tial doses from onsite and offsite transportation accidents. 


16615 (PNL—3300(Pt.2), pp 153-159) Rockwell support studies. 
Cadwell, L.L. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
oun 

tudies performed for the Rockwell Hanford Operations 
@HO)* won designed to either (1) identify the role of biota in the 
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uptake and of radionuclides from low-level waste mana- 
t areas or (2) design and/or evaluate methods for reducing 
iological transport of radionuclides away from waste management 
areas. The completion and publication of documents the 
results of previous studies was also emphasized this fiscal year. Field 
studies were to characterize insect aged og communities 
occupying low-level waste management areas to evaluate pond 
ecosystem response to herbicide application. studies 
involved the ae of (1) germination response in plant species 
proposed for surf: on burial grounds, poy synthetic 
polymer matrix ae a carrier and auneery pp for phytotoxins to 
act as a barrier to plant root penetration of shallow- low-level 
waste burial sites, and (3) factors responsible for differences in 
radionuclide availability to plants resulting from the chemical equili- 
bration of radionuclides occurring under field conditions. 


16616 (PNL—3300(Pt.5), pp 1) Policy analysis. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The purpose of this project was to write a document to 
support a t of Energy presentation to the people of 
Enewetak Atoll in the Marshall Islands. The 
current radiological conditions resulting from the nuclear weapons 
tests cond on Enewetak Atoll between 1948 and 1958. The 
document provides dose assessments for various living conditions 
and also discusses the possible health risks the people might face 
should they decide to return to live on the Atoll. 


16617 World-wide population doses from tritium released from 
nuclear facilities. Soldat, J.K.; Baker, D.A. Pacific North- 
west Labs., Richland, WA (USA)). fo on 575-582 of Behaviour of 
tritium in the environment. Vienna; tional Atomic Energy 
Agency (1979). 

From Symposium on the behavior of tritium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

Radiation doses to the world population are estimated from 
tritium oxide ) concentrations in the air and surface water 
derived from a latitudinal band model. The HTO is assumed to be 
continuously released to the a here from a source located in the 
30°-50° north latitudinal band until equilibrium levels are reached. 
The doses from inhalation and skin absorption (transpiration) are 
calculated from the resulting estimated average air concentration 
a particular latitudinal band. The doses from the ingestion of drink- 
ing water and food products are calculated assuming that all the 
food and half of the drinking water consumed in a given latitudinal 
band contains HTO at the same specific activity as the average 
surface water over land areas estimated for that band. In addition, 
local and U.S. population doses were calculated from more conven- 
tional dispersion models. For a continuous release rate of 1Ci of 
tritium as HTO per year to the atmosphere, the total annual dose to 
the world population in the year 2000 is calculated to be 

0.024man. ay value is higher thaa would have been calculated 
from a simple model which assumed dilution of the HTO in the 
circulating waters of the Northern Hemisphere. Dose rate, dose 
commitment and accumulated dose have been estimated from release 
rates of HTO from nuclear facilities having a finite lifetime. F 
example, a release rate of one million Ci/y of tritium in the form 
HTO to the atmosphere for 40 years leads to an estimated world- 
wide collective dose of 2x10‘*man.rem in the 40th year and a total 
accumulated dose commitment of 1x10*man.rem. 


16618 Tritium distribution in man and his environment. 

D.C.; Welford, G.A.; White, C.G. (Department of hag? 

York (USA). Environmental Measurements Lab.). 573 of 
Behaviour of tritium in the environment. Vienna; hanestnasd 
Atomic Energy Agency (1979). 

From Symposium on the behavior of tritium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

The tritium distribution between ‘loose’ water tritium and 
‘organically bound’ tritium has been measured in soil, vegetation, 
food and man. Composited monthly tap water samples have been 
analysed from 1970 to 1978 inclusive. This study has confirmed that 
the ratio of specific activity of tritium in the ‘bound’ fraction to 
specific activity of tritium in the ‘loose’ fraction decreases in ascend- 
ing the trophic levels as previously reported. There appears to be a 
reduction of a factor of 2-4 in each step from soil, approximately 12, 
to vegetation, approximately 4, to tissue, approximately 2. Soil, 
vegetation, food and tissue ‘loose’ tritium concentrations are similar 
to values for tap water. This would indicate that equilibrium is 
established rapidly between the ‘loose’ compartment and environ- 
mental water sources. The ‘bound’ tritium specific activity in tissue is 
about the same for each or, within a human subject, suggesting 
homogeneity of labelling of the ‘bound’ tritium compartment. It is 
estimated that the apparent residence time of tritium in surface 
waters has increased om three to five years. This increase in half- 


time is probably due to injection of tritium into the atmosphere from 
nuclear weapons tests. 





ENERGY RESEARCH ABSTRACTS 


Movement of the xylem exudate of “rubidium accumulat- 

apex of corn roots. Smith, R.C. (Univ. of Florida, Gaines- 

ville). Contract AT-(40-1)-3545. Plant Physiol.; 63: No. 1, 163-168(Jan 
1979). 

Apical segments of roots of corn (Zea mays, L.) were excised 
and mounted in experimental salt solutions containing **RbCI and 
CaChk. Xylem exudates were collected hourly beginning at the 21st 
hour. At the 24th hour, experimental solutions were replaced with 
solutions of other chlorides (nonlabeled) of Ca** +- some monova- 
lent cation. Following replacement of the labeled solutions, the rate 
of *Rb* release to the exudates from root segments declined by 
about the same proportional amount regardless of the initial steady- 
state output rate or the kinds of salts used to replace the RbCl. The 
content of **Rb* in the roots also declined with time, but to a 
relatively less degree. Loss of accumulated **Rb* to the various 
external solutions following replacement was less than 6% in 6 
hours. It is concluded that movement of accumulated Rb* to the 
exudate is dependent on the concentration of Rb* in the root but is 
largely independent of exchange between accumulated ions and 
other ions in transit across the root. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 16444 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 14723, 14966, 15125, 16341 


16620 (ANL/LRP-TM—16) Grundy County Reclamation Dem- 
onstration Project: Phase II. report, 1977-1978. Master, 
W.A.; Taylor, J.D. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 46p. Dep. NTIS, PC A03/MF AOl. 

Forty research plots at an abandoned acid strip mine site in 
Illinois were treated with topsoil, digested sewage sludge, chemical 
stabilizer, scrubber slag, straw mulch, or lime, and then seeded with 
pasture species. The plots were evaluated for vegetative cover, 
sediment loss, and runoff water volume during the 1976 and 1977 
growing seasons. Control plots and plots treated with straw mulch, 
topsoil, or scrubber slag were monitored for spoil temperature and 
moisture during a 10-week period in 1978. The application of straw 
mulch to spoil plots greatly improved plant establishment and re- 
duced sediment loss, runoff water volume, and soil temperature 
compared to control a na Plots treated with lime plus chemical 
stablizer had substantially less vegetative cover than the plots receiv- 
ing straw mulch. A surface application of topsoil was found to 
substantially improve vegetation etablishment compared to control 
plots and plots treated with scrubber slag or lime. The tolerance of 
seven native Illinois prairie species to spoil that ranged in pH from 
3.2 to 5.2 was examined in a greenhouse study. Four of the species, 
when grown in unlimed spoil, did not survive. When grown in limed 
mine spoil, three of these species produced low yields. To examine 
the survival of prairie species under field conditions, a spoil plot at 
the strip mine site was seeded with eight native Illinois prairie 
species. Twelve weeks after planting, switch grass exhibited the 
greatest seedling survival and dominated the prairie plot. 


16621 (IDO— 12088, pp 17-19) Long-term trends in vegetation 
dev it on the Idaho National Engineering Laboratory Site. 
Anderson, J.E. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Vegetation studies were initiated on the INEL Site in 1950 
when the National Reactor Testing Station was established. The 
original vegetation survey was designed to determine what type of 
vegetation occurred on the Site and to provide baseline data for later 
assessment of the effects of reactor testing. Although these purposes 
have been abandoned, the vegetation studies have been continued in 
an effort to assess long-term trends in the structure of the plant 
communities and to compare vegetal development on areas closed to 
grazing and subject to little human — with that of adjacent 
grazed areas. Over the past decade there has been little change in the 
shrub overstory. No significant changes were found in the cover or 
density of the two dominant shrubs, big sagebrush (Artemisia triden- 
tata and green rabbitbrush (Chrysothamnus viscidiflorus), nor was 
there any change in the total cover or density for all shrub species. 
In contrast, significant increases occurred in both cover and density 
of four of the most common grasses - Indian ricegrass, (Oryzopsis 
hymenoides), bottlebrush squirreltail (Sitanion hystrix), needle-and- 
thread (Stipa comata), and the rhizomatous wheatgrasses (Agro- 
pyron spp.). Both cover and density increases were found. 


16622 (IDO—12088, pp 20-21) Response of native vertebrate 
populations to different land management practices on the Idaho 
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National Engineering Site. Reynolds, T.D. (Idaho State 
Univ., Pocatello). Apr 1979. 
From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
Population levels of birds, mammals, and reptiles were exam- 
ined in four areas of different land use on the INEL Site. Two study 
areas were dominated by big sagebrush (Artemisia tridentata), and 
two were former sagebrush rangeland that had been planted with 
crested wheatgrass (Agropyron cristatum). One sagebrush and one 
crested wheatgrass study area had been grazed by 1000 to 1200 
domestic — each spring since 1960. The overall interpretation of 
the effects of different land management practices on vertebrate 
ulations indicates that — by sheep in a sagebrush dominated 
itat did not significantly alter the relative density or the species 


diversity of the nesting bird or the reptile populations. However, 


grazing appeared to reduce the number and the diversity of small 
mammals utilizing the grazed sagebrush habitat. Planting with 
crested wheatgrass, in the absence of grazing by domestic livestock, 
reduced both the diversity and the density of birds and mammals, as 
well as the crested wheatgrass and grazing by sheep resulted in a 
further reduction of the population levels of both mammals and 
nesting birds. 
16623 (IDO—12088, pp 22-23) Succession in crested wheatgrass 
stands on the Idaho National Laboratory Site. Marlette, 
G.; Anderson, J.E. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Recent studies suggest that the monocultural characteristic of 
crested wheat has a deleterious effect on the density and 
diversity of native vertebrate populations. Revegetation with crested 
wheatgrass does not insure the recovery of the native wildlife 
habitat. On the contrary, it may preclude, or at least delay, the 
recovery of diverse stands of native vegetation. Therefore, it is 
desirable to understand the factors that affect succession on crested 
wheatgrass stands and the type of management strategies that might 
be used to hasten invasion of such stands by native species. The 
objectives of this study are to: (1) determine what factors influence 
the stability of crested wheatgrass stands and the invasion of these 
areas by native species, and (2) determine which management prac- 
tices would encourage development of diverse native plant commu- 
nities on areas previously seeded with crested wheatgrass. 


16624 (IDO—12088, pp 24) Early plant succession following a 
fire on the Idaho National ring Laboratory Site. Fraley, L. Jr. 
(Colorado State Univ., Fort Collins). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

In early September 1974, a fire occurred in a big sagebrush 
(Artemisia tridentata) dominated plant community. e fire oc- 
curred late at night during a strong wind and burned approximately 
3 km? of vegetation. Less than average precipitation had occurred 
the preceeding few months and the vegetation was dry. The burned 
area was relatively long and narrow, approximately 6 km in length 
and up to 0.6 km wide. All existing above-ground vegetation was 
destroyed. Following the fire, there was much wind-blown soil 
erosion in the burn area with deposition occurring in the adjacent 
non-burned areas. This study was initiated to quantify secondary 
succession in the burn area and to determine secondary succession- 
biomass changes and wind-erosion resuspension of soil in the burned 
area. 


16625 (LA—8079-MS) Research plan for elk in the eastern 
Jemez Mountains. White, G.C.; Lissoway, J. (Los Alamos Scientific 
Lab., NM (USA)). Jan 1980. Contract W-7405-ENG-36. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

In June 1977, the holocaustic La Mesa Fire occurred in the 
eastern Jemez Mountains of New Mexico. The fire and the subse- 
quent ——s of the area have created a potential 15,000-acre 
winter range for elk. Winter range generally is considered the 
limiting factor in control of elk populations; this new abundance may 
allow a large increase in the eastern Jemez Mountains elk popula- 
tion. The Los Alamos Scientific Laboratory (LASL), located in the 
area, is interested in elk overpopulation because of the effect on the 
vegetation, because increased numbers of elk on the roads would 
increase traffic hazards, and because of the possibility of elk becom- 
ing contaminated with effluents released by the Laboratory. The elk 
a is difficult to control here because LASL and Bandelier 

ational Monument do not allow hunting on their lands. A 1-day 
workshop, held June 12, 1979, to discuss problems that might occur 
with elk population changes, resulted in the research plan outlined 
here. Participants, including experts on elk and regional land and 
wildlife managers, are listed in the Appendix. 


16626 (PB—298353) Surface mining and fish/wildlife needs in 
the eastern United States. Samuel, D.E.; Stauffer, J.R.; Hocutt, C.H.; 
Mason, W.T. Jr. (West Virginia Univ., Morgantown (USA). Div. of 
Forestry). Dec 1978. 387p. NTIS, PC A17/MF AO. 
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The report describes a state-of-the-art overview on surface 
mining eA the — United States and the Fame hoig Bongo 
ships; methods for measuring mining impacts; ects 
ee ae nae ee teaarees, Se ues for fish/ 

benefits; and opportunities for improvin, wildlife habi- 
tat on mined lands. Information is a hi by the mining industry, 
conservation groups, and state and federal agencies. 


16627 yee pyle 2), pp 13-14) Restoration of surface- 
mined lands. Sauer, R.H. F: 1980. 

In Pacific Nocthwest ; annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The Hanford Site is in one of the hottest and most arid areas 
in the western US. for the demonstration, artificial spoil banks have 
been constructed. The slopes of these simulated spoils have been 
treated with butyl rubber sheeting, paraffin or rubberized asphalt. 
Some have been left untreated as controls. Grapes and wheat are 

ited in the topsoil between the slopes. Use of these treatments is 
intended to identify a long-lasting and relatively inexpensive means 
of collecting rainfall runoff. The site at Kayenta, Arizona was 
selected to demonstrate this innovative approach at an operational 
coal strip mine. The mine is located in the arid northeast corner of 
Arizona on the Navajo Indian Reservation. Design and construction 
of the demonstration site were completed. The 150-m-long valleys 
with good soil and adjacent smoothed spoil banks were constructed 
and seed of four pasture grass/forb mixes broadcast onto the good 
soil. Some of the soil has been salted; some, compacted; and some 
has been left untreated. Despite an absence of significant rain after 
seeding, the test crops did germinate, and differences between con- 
trols and treatments were clearly visible. 


REGULATIONS 
REFER ALSO TO CITATION(S) 15687 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 15872, 16426, 16428 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 15297, 15317, 15688, 16546, 
16549, 16758, 16914, 16915, 16919 


16628 (BNL—27333) Role of nutrient recycling in upwelling 
ecosystems. Whitledge, T.E. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. 47p. (CONF- 791 131—1). 
Dep. NTIS, PC A03/MF AOl1. 

From Conference on the bioproductivity of upwelling ecosys- 
tems; Moscow, USSR (9 Oct 1979). 

The regeneration of nitrogen is an important aged that 
increases the efficiency of the upwelling ecosystem by 
their spatial scales. Ammonium regeneration was Po Bene ge 
contribute 42 to 72 a of ery ye nitrogen requirements 
in the northwest Africa, Peru, and Baja California upwelling sys- 
tems. Zooplankton are responsible for the largest portion of regener- 
ated nitrogen; however, fish and benthic sediments may be nearly as 
large. Comparisons of the importance of ammonium re; ration in 
upwelling areas with coastal and open ocean regions indicate that 
the percentage contributions are similar. Future nutrient regenera- 
tion studies are needed to assess the recycling of benthic sediments, 
microzooplankton, gelatinous zooplankton, demersal fish, bacterio- 
plankton, and mollusks. 


16629 (DOE/EV/00936—4) Biological processes in the water 
column of the south Atlantic bight. Annual progress report, 1979. 
Paffenhoefer, G.A.; Yoder, J.A. (Skidaway Inst. of Oceanography, 
Savannah, GA (USA)). 31 Jan 1980. Contract AS09-76EV00936. 
17p. Dep. NTIS, PC A02/MF AOl. 

A study of Summer Intrusions, consisting of 7 weekly cruises 
between 28°50) and 31°00'N, was conducted from July 5 to August 
17, 1979. Additional chlorophyll and nutrient samples were collected 
in the study area during the week of August 23. Our goal was to 
follow a newly intruded water mass for several seeks to determine 
rates and magnitudes of phyto- and zooplankton for development. 


16630 <i. pp 185-192) Storm surges. Jeles- 
nianski, C.P. 1978 
In Geophysical predictions. 
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Coastal regions, when subjected to storm-driving forces, can 
be inundated by abnormal rises of water level known as storm 
surges. The art of storm surge prediction is a wedding of meteorol- 


tropical storms (hurricanes). These two types of storms, their effects, 
and attempts at prediction are discussed. 4 figures. (RWR) 


16631 (IS—4733, Re 139-202) Aquatic ecosystem. Vocke, R.W.; 
O'Toole, J.J.; Sears, K.M.; Wildman, R.B. Sep 1978. 

In Potential for gaseous and heavy metal contamination from 
energy extraction processes in the northern Great Plains and the 
consequent uptake and turnover in range ecosystems. Annual report. 

In addition to the pre-operational assessment of the terrestrial 
ecosystems, another principal objective of the Colstrip program has 
been to characterize the aquatic ecosystems before power plant 
effluents could effect changes in these systems. A number of small 
watersheds and their impoundments within a 25-km radius of Col- 
strip have been evaluated for water quality and aquatic vegetation, 
diversity, and productivity. A comparison of water chemistry values 
for representative sites during June and late July or early August of 
1975, 1976, and 1977 provides baseline characterization. Similarly, 
fm Geeing 8. sens ition of macrophytic species and 

their peak standing crop for 1975 and 1976 provide a 
picture of the dominant and stable component of the plant communi- 
ties in these aquatic ecosystems. 
16632 Portable suction dredge for quantitative sampling in diffi- 
cult substrates. Brook, I.M. (Univ. of Miami, FL). Contract AT(40- 
1-3801-4). Estuaries; 2: No. 1, 54-S8(Mar 1979). 

A lightweight, portable suction dredge has been used for five 
bottom types which usually present problems to benthic investiga- 
tors. Water depth ranged from 0.25 m to 5 m. By use of a 0.25 m? 
quadrat or using the suction end as a probe with the of 
penetration limited by a collar, quantitative samples were 
coarse sand, fine flocculent mud, dense turtle grass (Thalassia testu- 
dinum), sparse turtle grass over coralline rabble (Forites ep.) and 
carbonate rock with an overlay of shell rubble. The samples 
retained 


vices could obtain samples at all stations. 
16633 (PNL—3160-2) Assessment of Effectiveness of Se 
transient ground-water flow 


76-C-06- 1830. 157p. Dep. NTIS, PC A08/MF AOI. 

A system of computer codes to aid in the 
evaluation of ground-water model input, as well as in 
codes and auxillary programs dev and 
modeling major ground-water aquifers is described. The 
water model is interactive, rather than a batch-type model. 


ion and 
computer 
for ue in 


ground-water field. For example, looking 

cal lists can be avoided with the much su 

forms or summary type numerical outpu pena selenaied 

codes permits the flexibility to ede rapidly the model-required 
data files from i ig data and geologic maps, as well as 
yvsornene Ae manipulating the voluminous data ted. Central to 
these codes is the Ground-water Model, which given the boundary 
value pe tel produces either the steady-state or transient time 
plane solutions. A tizeable pert of the codes available provide rapid 


designated wells. Use of the graphi 

temporary displays which can be used for evaluation of input and 
output and which can be reproduced easily on hard copy devices, 
such as a line printer, Calcomp plotter and image photographs. 


16634 (PNL—3300(Pt.2), 163- _— Service assessment stud- 
ies. Watson, D.G.; Rickard, W.H. Feb 1980 

In Pacific Northwest Laboratory annual — for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Service assessment studies involve the long-term ecological 
monitoring of several important animals likely to be impacted by the 
industrial development of-km?* Hanford Site. This report concerns 
spawning of chinook salmon (Oncorhynchus tshawytscha) and the 
nesting of ea wpe: ‘red Observations on these 
species are now in 


= eae Estimating long-term statistics for 

six regions of the United States from tree-ring 
data. aon Foe H.C.; DeWitt, E.; Gordon, G.A.; Hunt, J.H.; Lofgren, 
G.R. (Arizona Univ., Tucson (USA). Lab. of Tree-Ri Research). 
ry 1979. Contract W-7405-ENG-48. 99p. Dep. NTIS, A05S/MF 
AOl. 
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recipitation for the United 
through gical and multivariate ete 
using dendrochronologi multiv techniques 
on 65 arid-site tree-ring chronologies from western North 
Seasonal reconstructions are averaged to obtain mean annual precipi- 
tation values for six re; sen Wake Hccenseet Fane rif 
issi uc! aste it Program { 
from the regionally averaged annual values for 
25-year and longer intervals show annual precipitation in the seven- 
teenth through nineteenth centuries to be lower than in the twentieth 
century for regions in the American Southwest and higher for 
one ion in the Northwest and two regi in the East. The 
variability of pees generally was higher in the past three 
centuries than i present century. Twenty-five-year intervals 
with noteworthy statistics are identified and important results are 
summarized and tabulated for use in the hydrologic modeling of the 
NWMP. Additional research is recommended to incorporate tem- 
perature and precipitation into a single hydrologic parameter. 


16636 Benthic chamber for intensely metabolic lotic systems. 
Hall, C.A.S. (Cornell Univ., Ithaca, NY); Tempel, N.; Peterson, B.J. 
Estuaries; 2: No. 3, 178-183(Sep 1979). 

We have designed a flow-through benthic chamber that has 
the desirable characteristics of: simulaton of tidal currents, continu- 
ous i ability to measure photosynthesis, respiration and 
nutrient exchanges, and maintenance of near-ambient oxygen condi- 
tions in a highly metabolic environment. The apparatus is ona 

exiglas tunnel, closed at both ends, with both constant 

periodic flushing. The results of a 9-month study at 

one location in Flax Pond, a Long Island, New York, tidal pond, 

show large seasonal variations, influences of both sunlight intensity 
and seasonality, and a P/R ratio of less than one. 


16637 Settling behavior of natural aquatic particulates. Chase, 
R.R.P. (Univ. of Chicago, IL). Limnol. Oceanogr.; 24: No. 3, 417- 
426(May 1979). 

The validity of Stokes Law as an approximation to the drag 
force on sediments (organic-mineral aggregates) from lacustrine and 
marine environments was examined under controlled laboratory 
conditions. The settling characteristics of aggregates in the size 
range of 5 to 500 ym were inconsistent with a Stokesian assumption. 
Experiments with distilled, organics-free, and natural waters indicat- 
ed that aggregate behavior is altered by the presence of naturally 
omnes See coatings, solution electrolytes, and dissolved or- 
ganic Although rotational effects appear unimportant, 
the above factors combine to produce a reduction in overall nonlin- 
ear skin friction which is manifested by up to an order of magnitude 
increase in velocity over the predicted value for an aggregate of 
mean dimension (~ 28.5 ym). 


16638 Detection of naphthalene by the blue crab, Callinectes 

Pearson, W.H.; Olla, B.L. (Dept. of Commerce, Highlands, 

NJ). Contract E(49-7)3045. Estuaries; 2: No. 1, 64-65(Mar 1979). 

Increases in the antennular flicking rate indicated that blue 

crabs, Callinectes sapidus, detected the petroleum hydrocarbon 

naphthalene. A low incidence of aggressive displays but no food 

searching or Fa ee ig followed naphthalene detection. The results 

suggest chemosensory abilities of decapod crustaceans cover 
a broader range of substances than previously supposed. 


16639 Natural and model aquatic humics: reactions with chlorine. 
Christman, R.F.; Johnson, J.D.; Hass, J.R.; Pfaender, F.K.; Liao, 
W.T.; Norwood, D.L.; Alexander, H.J. (Univ. of North Carolina, 
Chapel ap 15-28 of Water chlorination: environmental impact 
and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, 
rt ws (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Objectives of this study were: isolation, concentration, and 
chemical tion of natural aquatic humic material; and con- 
struction of a model of laboratory reactions of chlorine with pheno- 
lic compounds. Structural information from the degradation experi- 
ments iterates the selection of model compounds used in this 3-year 
study. (PCS) 


16640 Precursors and mechanisms of haloform formation in the 
chlorination of water supplies. Morris, J.C.; Baum, B. (Harvard 
Univ., Cambridge, MA). 29-48 of Water chlorination: environ- 
mental impact and health effects. Volume 2. Jolley, R.L.; Gorchev, 
H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 
3 From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
Two broad conclusions resulted: a variety of organic sub- 
stances likely in natural waters contribute to haloform reactions. 
Humates and fulvates are only part of the problem and each situation 
must be handled individually. Second, attention must be focussed 
broadly on carbon-chlorine bonds produced. A technique for deter- 
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ining the chloroform production potential still needs to be formu- 
lated. (PCS) 


16641 Aqueous chlorination of some phenolic acids. Rockwell, 
A.L.; Larson, R.A. (Academy of Natural Sciences of Philadelphia, 
Avondale). 67-74 of Water chlorination: mo mg pr 
and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; ilton, 
D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Mechanisms of chlorination studies included the origin of 
taste- and odor-causing chlorophenols in water. Results are a 
for reactions of a number of phenolic acids in a dilute hypochlorite 
solution. (PCS) 


RADIOMETRIC TECHNIQUES 


16642 210Pb chronology of a core from Mirror Lake, New Hamp- 
shire. Von Damm, K.L.; Benninger, L.K.; Turekian, K.K. (Yale 
Univ., New Haven, CT). Contract EY-76-S-02-3573. Limnol. Ocean: 
ogr.; 24: No. 3, 434-439(May 1979). 

A core from Mirror Lake (New Hampshire) was analyzed in 
detail for 7*°Pb and other members of the uranium decay series. The 
core shows periods of episodic redistribution and deposition of 
contemporaneously deposited indigenous lake sediment to the site 
interspersed with periods of constant sediment accumulation at an 
average rate of 0.16 cm.y~’. 7*Ra does not provide a reasonable 
chronometric tool in this lake. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 14812, 14813, 14868, 14869, 
15042, 15693, 15788, 16243, 16444, 16546, 16560, 16638, 16713, 
16846, 16848, 16849, 16850, 16853, 16856, 16861, 16872, 16885, 
16887, 16897, 16898 


16643 (IS-T—882) Analysis of organic compounds in water by 
direct and thermal desorption. Ryan, J.P. Jr. (Ames Lab., 
IA (USA)). Mar 1980. Contract W-7405-ENG-82. 157p. Dep. NTIS, 
PC A08/MF AOl. 

An instrument was designed and constructed that makes it 
possible to thermally desorb organic compounds from wet adsorp- 
tion traps to a gas chromatograph in an efficient and reproducible 
manner. Based on this device, a method of analyzing organics in 
water was developed that is rapid, sensitive, and of broader sco 
than previously published methods. The system was applied to the 
analysis of compounds with a wide range of volatilities. Temperature 
and flow parameters were investigated and specific procedures for 
quantitation were established. Real samples, including tap water and 
well water, were also analyzed with this system. Depending on the 
analysis requirements, the thermal desorption instrument can be used 
with either packed column or high resolution open-tubular column 
gas chromatography. The construction plans of normal and high- 
resolution systems are presented along with chromatograms and data 
produced by each. Finally, an improved thermal desorption instru- 
ment is described. Modifications to the basic system, including 
splitless injection onto a capillary column, automation, dual cryogen- 
ic trapping, reduction of scale, and effluent splitting to dual detection 
are discussed at length as they relate to the improved instrument. 


16644 (NUREG/CR—1098) Mathematical model for simulation 
of the fate of copper in a marine environment. Orlob, G.T.; Hrovat, 
D.; Wakeman, T.; Harrison, F.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Sep 1979. Contract W-7405- 
ENG-48. 62p. (UCRL—52728). Dep. 1S, PC A04/MF AOI. 

A ma tical model for the simulation of the fate of copper 
in a marine environment was developed. The model, which de- 
scribes the kinetics of copper transformation from ionic copper to 
complexes with dissolved organic matter and sorption on suspended 
sediment, is imbedded in a two-dimensional finite element model 
which is capable of simulating advection and diffusion processes in 
natural receiving waters. Kinetic rate and equilibrium constants for 
the model were developed independently in ratory experiments. 
A test simulation was performed under realistic conditions of slug 
discharge of ionic copper with the cooling water from a nuclear 
power station situated on the California coast. Results show that the 
model performed correctly under the conditions assumed. Future 
research and development is directed toward improving description 
of copper kinetics under varying environmental conditions and ex- 
ploring the sensitivity of the model. 


16645 (ORNL—S5620, pp 98-112) Ecosystem Studies Program. 
Van Hook, R.I. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 
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The Ecosystem Studies Program consists of National Science 
Foundation-supported research designed to increase our understand- 
ing of both aquatic and terrestrial ecosystem function, and Depart- 
ment of Energy-supported research which addresses issues associat- 
ed with successful utilization of fuels from biomass. National Science 
Foundation-supported activities currently include work in systems 
analysis, spiralling of nutrients in stream ecosystems, and global 
carbon inventories and cycling. Fuels from biomass activities deal 
with production and harvest of wood for fuel and environmental 
constraints associated with utilizing agricultural and forest residues 
for fuel. Strong emphasis is placed on interaction and collaboration 
with outside institutions as evidenced by the number of universities 
and federal agencies involved in our efforts. Educational aspects of 
the ae gam include support of undergraduate and pre- and post- 
doctoral candidates who are actively involved in one of our five 
major research areas. 


16646 per tee Adsorption and filtration of trace 
contaminants in aqueous effluents. Irizarry, M.M.; Anthony, D.B. 
(Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). 28 Apr 1971. Contract W-7405- 
ENG-26. 45p. Dep. NTIS, PC A03/MF AOI. 

The removal of trace copper contaminants from aqueous 
effluents by means of adsorption on ion exchange resins was studied. 
A semicontinuous, axial filtration device was used to obtain mass 
transfer data as a function of the operating parameters: flow rate, 
resin volume and size, temperature, rotational speed, and system 
geometry. Correlation of data based on power dissipation per unit 
volume is presented. Operation of the unit involved high product 
fluxes (1000 to 15,000 gpd/ft?) and adsorption efficiencies (90 to 
99+ 9%) coupled with low pressure drops (0 to 10 psi). 


we ae tee obs 2), pp 91-95) Bioavailability of energy 
juent materials in coastal ecosystems. Crecelius, E.A.; Gibson, C.L; 
Hardy, J.T.; Rogers, J.E.; Schmidt, R.L. Feb 1980 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

This program attempts to provide an understanding of the 
process involved in the cycling of materials resulting from energy 
technologies in the marine coastal ecosystem. The primary goal mf 
the program is to enable prediction of the fate and ultimate eco! 
cal consequences of materials produced by energy technology in 
coastal ecosystem. This year our work has continued in (1) the 
development of accurate methods for measuring the bioavailable 
fraction of a contaminant in the marine ecosystem; (2) the develop- 
ment of clam gill bioavailable bioassay, and (3) determination of how 
natural changes, and those induced by energy technology, affect the 
surface neuston communities, water column, and sediments. 


16648 (PNL—3300(Pt.2), pp 97-101) Marine of 
energy-generated utants. Iron-55 Crecelius, E.A.; 
Robertson, D.E.; Abel, K.H.; Weimer, W.C. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Presently, the Marine Chemistry program is concerned 
marily with concentrations and processes affecting the fate of pollut- 
ants entering the ocean. The Iron-55 Phenomenon program, closely 
related to the Marine Chemistry program, is examining the chemical 

tion of soluble air partiouiien Specific tasks pursued during 
the last year include (1) intercalibration of mercury analysis tech- 
nique; (2) determination of uptake rate of mercury vapor from air 
into sea water; (3) measurement of atmospheric input of combustion 
organics; (4) development of nickel and cobalt analysis in biological 
materials; (5) development of vanadium and manganese analysis in 
sea water; (6) determination of the solubility of air particulates in sea 
water; and (7) analysis of **Fe in marine samples. 


16649 She Rie rab 2), pp 105-109) Long-term effects of pe- 
troleum hydrocarbons from sediments on marine 


y Anderson, 
J.W.; Riley, R.G.; Bean, R.M.; eae, 2.8. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Analyses of sediment cores from exposure trays where oil was 
layered on the surface showed that the depuration of oil in the beach 
environment was quite rapid. Detailed analyses of these cores, as 
well as past analyses, have provided a detailed description of the 
rates of specific component losses with time in the natural intertidal 
environment. To aid in explaining the causes of oil com ee yee 
changes in the field, microbial studies are underway whic’ 
describe the rate of CO. production from bacterial degradation of 
hydrocarbons in sediments and the rate of conversion of parent 
compounds to metabolic products. 


16650 A agen ie 2), pp 111-113) Fate and effects of petro- 
leum hydrocarbons in the coastal marine ecosystem. Anderson, J.W.; 
Pearson, W.H.; Riley, R.G. Feb 1980. 
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In Pacific Northwest Laboratory ann 
the DOE Assistant Secretary for Environment. Part 
I understand the al of hydrocarbon 
it is important to iterations 
component of oiled natural sediments as a function of 
time and depth. We have determined the length of time required to 
depurate the maj of oil from sedments in the natural environ- 
ment of Sequim ticluding the ratios of n-C17/pristane and n-C18/ 
sont CaPCSEED Sa pty agh beng hyn me age ey ov 
[eatens, cee eaaee ly at the surface. In order to relate 
einuat tee tien a ete eae 
ve compared the hydrocarbon rates of a benthic 
saphipnl (Ancige hedanae) coplana a ofl a a ade toe om. 
flowing sea water, and oiled sediments. These results provided 
estimates of hydrocarbon fluxes from the different expostres and 
therefore, are indicative of the relative hazards of three types of 
environmental Field experiments with the Dungeness 
crab (Cancer ee ee eee een ee 
shown that the in oiled substrate do not burrow as deep as 
those in clean sand. Therefore, they are more readily uncovered and 
eaten by the crabs. 


16651 Ma pr pe pp 117) Environmental impacts of 
outer continental shelf 


Mellinger, P.J.; An- 

derson, JW bn ner nombre y Feb 1980. 
In Pacific N west Laboratory ann ae Oeee 1979 to 
the DOE Assistant etieees for Environment. 2. Ecological 


sciences. 

for this stud ghee of the n Seheiein an a 

for thi y. ts routine to marine 

environment from outer continental shelf (OCS) t in- 
in produced water, drilling muds, and | e cuttings 

and chemicals in drilling mud. Hydrocarbons and oils are discharged 

pti nnn So bilges and produced water and to the 
atmosphere as combustion products from ships and platform power 

find baced storage tanks. ‘The number of dsc ucts from offshore and 
storage tanks. The number ———_ 
Mar tate x decade to os enor 

~4 technologies do exist to assure that the concentrations 

Oe Ce Cp eaten ant ae 

level that pepe Sake, Sees eens cone 

Soveuhe an iamae dian eae 

tine discharges have not been 


— (PNL—3300(Pt.5), pp 31-33) Burning of oil spills. Feb 


In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The purpose of this feasibility assessment project is to provide 
scientific data and guidelines on oil spill combustion that are useful 
SEES SP SOR Re eae 
allowing research directors to establish needs and priorities. A 700- 

page report, which includes more than 60 figures and nearly 50 
tables, has been prepared; the rt also includes detailed appendi- 
ces and an annotated bi . The report has been reviewed 
and critiqued by specialists in the Jnited States and abroad, and the 
final form is in publication. Areas for future investigation include 
radiant heat enhancement theory applied to oil slicks, oil 
combustion classification verification studies, and oil mitigation 
by prevention evaluation. The project is expected to continue 
ee ee ee ee ee 
being reported early in FY 1981. 


16653 (UCRL—83664) On-line monitoring of toxic materials in 
sewage at the Lawrence Livermore Laboratory. Au M.; Cate, 
J.L. Jr.; Rueppel, D.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 21 Feb 1980. Contract W-7405-ENG-48. 9p. 
(CONF-800223—1). Dep. NTIS, PC A02/MF AOI. 
riesnel 2. symposium on ery: measuremen 
mental assessment; Atlanta, GA, SA (25 Feb 1980). 
is y oy ae ny for industry to prevent 
the environment. The Law- 


a ye 
2. Ecological 


ts for environ- 


assembly consisting of an x-ray fluorescence unit w’ 

levels o' toe pe Neg te tn ee me 
for the presence of elevated levels of radiation, and an industrial 
ee ee. With the aid of a microprocessor, the data 


cplaieeabempenments dea: 
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16654 Nitrate and phytoplankton production in southern Califor- 
nia coastal waters. Eppley, R.W.; Renger, E.H.; Harrison, W.G. 
(Univ. of California, San Diego, La Jolla). Contract EY-76-C-03- 
0010. Limnol. Oceanogr.; 24: No. 3, 483-494(May 1979). 
The transport of nitrate into the euphotic zone appears to be a 
major factor regulating the standing stock and production of phyto- 
lankton in southern California coastal waters. The evidence is as 
follows. (1) The rate of photosynthetic carbon assimilation is propor- 
tional to the rate of nitrate assimilation and to the ratio of 
nitrate;total N assimilated. (2) The phytoplankton standing stock (g 
C.m~*) and its production rate are related to the depth of the 
vertical nitrate concentration gradient. (3) The chemical composition 
of the particulate organic matter, as the POC:PON ratio, is related to 
the carbon:nitrogen assimilation ratio of the phytoplankton. (4) Re- 
generated production, measured as ammonium assimilation, is pro- 
portional to the nitrate assimilation rate, implying parallel and con- 
current increases in the production of heterotrophic microplankton 
and phytoplankton attending new imputs of nitrate into the euphotic 
zone. (5) The vertical diffusion of nitrate, when calculated from the 
vertical nitrate concentration gradients and nitrate assimilation rates, 
appears to ap reasonable estimates of the vertical eddy diffusivity 
coefficient for nitrate. 


16655 Ammonium distribution in southern California coastal 
waters and its role in the growth of phytoplankton. Eppley, R.W.; 
Renger, E.H.; Harrison, W.G.; Cullen, J.J. (Univ. of California, San 
Diego, La Jolla). Contract EY-76-C-03-0010. Limnol. Oceanogr.; 24: 
No. 3, 495+509(May 1979). 

The average concentration of ammonium in the euphotic 
zone of the Southern California Bight was about 0.35 zg-atom.liter™* 
in 1974 to 1977. Concentrations up to 5 to 20 yg-atoms.liter~* were 
found in Santa Monica Bay surface and bottom waters. Elsewhere 
maximum concentrations were 2 to 3 g-atoms.liter™' at the bottom 
of the euphotic zone of inshore stations. Ammonium provided an 
average of 35% of the nitrogen assimilated by the phytoplankton and 
a much noes proportion in Santa Monica Bay. The rate of ammoni- 
um assimilation was modified primarily by the phytoplankton stand- 
ing stock, and also by ambient concentration of ammonium, tempera- 
ture, irradiance, and the carbon:chlorophyll a ratio of the phyto- 
plankton. These variables accounted for 52% of the explained vari- 
ance in three winter cruises and 83% in a summer cruise. Reminerali- 
zation processes account for most of the ammonium in the bight, 
while human inputs account for about 10%. 


16656 Sorption of ammonium by glass frits and filters: implica- 
tions for analyses of brackish and freshwater. Eaton, A.D.; Grant, V. 
(Qohns Hopkins Univ., Baltimore, MD). Contract EY-76-S02-3292. 
Limnol. Oceanogr.; 24: No. 2, 397-399(Mar 1979). 

Glass support frits for 47-mm Millipore filter holders rapidly 
adsorb up to nmol of ammonium from fresh or brackish waters 
(salinity < 5%). Certain glass-fiber filters may also adsorb at least 
200 nmol of ammonium. The adsorbed ammonium is released on 
contact with higher salinity or high K* waters. Distilled deionized 
water is not an effective cleaning agent for the frits and filters, but 
either seawater or 2 mM K* solutior is efficient. Significant analyt- 
ical errors can occur if one does not compensate for the effect by 
rinsing with copious amounts of sample before collection of water 
for analysis, by adding K* to samples at levels of 2 mM or greater to 
reduce sorption, or by silanizing frits and filters to block sorption. 


16657 Quantitative evaluation of environmental impact assess- 
ment, based on aquatic monitoring programs at three nuclear power 
pe. Gore, K.L.; Thomas, J.M.; Watson, D.G. (Battelle Pacific 

orthwest Labs., Richland, WA). J. Environ. Manage.; 8: No. 1, 1- 
7(Jan 1979). ; 

Aquatic monitoring programs conducted at three nuclear 
power plants were quantitatively reviewed. Explanation of type of 
data sets available and types of statistical analyses performed are 
provided. Suggestions are offered on how future efforts could be 
reallocated to provide a more quantitative approach to aquatic 
impact assessment. 


16658 Water chlorination: environmental impact and health ef- 
fects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). 
Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 926p. 
(CONF-771070—). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This conference emphasizes the latest research in the field, 
stresses risks and benefits of water chlorination to public heaith and 
the environment, analyzes its use in wastewater treatment, and 
summarizes the latest government regulations on chlorination of 
drinking water. (PCS) 


16659 Soluble organic constituents of natural waters and 
wastewaters before and after chlorination. Glaze, W.H.; Peyton, G.R. 
(North Texas State Univ., Denton). pp 3-14 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
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Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This paper presents preliminary results which support the 
existence of certain chlorinated organics in our ecosystems resulting 
from chlorine reactions with natural substances. The difficulty of 
research strategy on the toxicology of resultant metabolites and 
stable compounds is elucidated. (PCS) 


16660 Aqueous chlorination products of polynuclear aromatic 
hydrocarbons. Carlson, R.M.; Caple, R.; Oyler, A.R.; Welch, K.J.; 
Bodenner, D.L.; Liukkonen R. (Univ. of Minnesota, Duluth). pp 59- 
65 of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This research sought to identify the reaction products of the 
aqueous chlorination of selected polycyclic aromatic hydrocarbons, 
including some found in drinking water. (PCS) 


16661 Chlorine degradation and halocarbon production in estuar- 
ine waters. Helz, G.R.; Sugam, R.; Hsu, R.Y. (Univ. of Maryland, 
College Park). 209-222 of Water chlorination: environmental 
impact and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; 


Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
Deca , mechanisms for chlorine in natural waters are dis- 


cussed. 


16662 Effect of ammonia concentration on the chemistry of chlor- 
inated sea water. Inman, G.W. Jr.; Johnson, J.D. (Univ. of North 
Carolina, Chapel Hill). pp 235-252 of Water chlorination: environ- 
mental impact and health effects. Volume 2. Jolley, R.L.; Gorchev, 
H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This chapter reports preliminary results of a study to measure 
reaction rates and identify products of reactions occurring in chlor- 
inated seawater containing ammonia. The primary purpose was to 
determine the critical ammonia-to-bromide ratio where monochlor- 
anine formation begins to predominate over bromamine formation. 
Seawater was dosed with sufficient hypochlorite and ammonia to 
cs a direct determination of the halamines from their uv spectra. 

) 


16663 Microbial degradation of halogenated hydrocarbons. Bour- 
uin, A.W. (Environmental Protection Agency, Washington, DC); 
ibson, D.T. pp 253-264 of Water chlorination: environmental 

impact and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; 

Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 

Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 

impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

From biochemical and soil microbiology studies summarized 
here it _— that numerous mechanisms exist for the dehalogena- 
tion of both aliphatic and aromatic hydrocarbons. These studies 
show the existence of enzymatic systems capable of dehalogenation 
in soils but applicability to the marine environment remains to be 
proven. (PCS) 


16664 DDT, PCB, and chlorinated benzenes in the marine eco- 
off Southern California, Young, D.R.; Heesen, T.C. (Southern 
ifornia Coastal Water Research eg E] Segundo). pp 267-290 
of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 
From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
Concentration and toxicity studies from marine contamination 
show persistent retention of the aromatics in benthic organisms and 
intertidal mussels living inshore off the discharge. Food chain haz- 
ards evidenced by deaths of marine birds fed with these fish suggest 
risks for human consumption of seafood collected off Palos Verdes 
Peninsula. Unchlorinated municipal wastewaters are the dominant 
source of measurable chlorinated benzenes to the Southern Califor- 
nia Bight. Mechanisms for environmental fate and transport are 
proposed. Further studies are suggested. (PCS) 


16665 Optimizing trihalomethane analysis. Trussell, A.R.; 
Umphres, M.D.; Leong, L.Y.C.; Trussell, R.R. (Environmental Re- 
search Lab., Pasadena, CA). pp 543-553 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 
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From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Improvements in the liquid-liquid extraction techniques for 
optimization of trihalomethane analysis are presented. (PCS) 


Evaluation of the capability of granular activated carbon 
ree eee on oa ete hen Cane 
drinking water. Suffet, I.LH. (Drexel Univ., Philadelphia, PA); Rad 
ziul, J.V.; Cairo, P.R.; Coyle, J.T. pp 561- 582 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
The objective of this study was to understand how different 
na howe wr organics that are present in drinking water are 

by absorbent removal processes. This paper presents the 

Sunes of trace organics in drinking water, and their removal by 
granular activated carbon and resins in two pilot column tests. (PCS) 


16667 Trihalomethane formation from iodine and chlorine disin- 
fection of Ohio River water. Rickabaugh, J.; Kinman, R.N. (Univ. of 
Cincinnati, OH). pp 583-591 of Water chlorination: environmental 
impact and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; 
Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Elemental iodine and a mixture of monochloramine (NH2C1l) 
plus an iodide ion to produce iodine in water were studied as 
possible alternatives to chlorine as a water disinfectant. Results were 
compared with chlorine monochloramine and a mixture of both 
chlorine and iodide ion by monitoring trihalomethane formation 
over pH range of 7.5 to 9.0. (PCS) 


16668 Effect of preozonation on chloroform production in the 
chlorine disinfection process. Riley, T.L.; Mancy, K.H.; Boettner, 
E.A. (Univ. of Michigan, Ann Arbor). pp 593-603 of Water chlorina- 
tion: environmental impact and health effects. Volume 2. Jolley, 
R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This paper describes a study which compares chloroform 
production between model systems utilizing ozonation-postchlorina- 
tion treatment and a model system treated only with chlorine. (PCS) 


16669 Trihalomethane reduction at the Louisville Water Compa- 
ny. Hubbs, S.A. (Louisville Water Co., KY); Zogorski, J.S.; Wilding, 
D.A.; Arbuckle, A.N.; Allgeier, G.D.; Mullins, R.L. pp 605-611 of 
Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environme.atal 
impact and health effects; oe Cae TN, USA (31 Oct 1977). 
A research program was designed to establish anal 
procedures, determine the occurrence and variation of trihalometh- 
anes in municipal process waters, investigate the parameters control- 
ling trihalomethane formation and, devise treatment schemes to 
assure compliance with EPA regulations. Seasonal variations of 
trihalomethane pane was economically adjusted by varying 
the softening and disinfection processes without major capital expan- 


sion. (PCS) 


16670 Study of alternatives to chlorination for disinfection of 
wastewater. Venosa, A.D. (Environmental Proteciion Agency, Cin- 
cinnati, OH); Ward, R.W. pp 625-628 of Water chlorination: envi- 
ronmental impact and health effects. Volume 2. Jolley, R.L.; Gor- 
chev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Comparative effectiveness of chlorine, bromine chloride, and 
ozone as wastewater disinfectants was studied. Residual toxicity 
associated with disinfection by these agents or with chlorinated 
wastewater which had been dechlorinated with sulfur dioxide was 
also considered. (PCS) 


Chlorine and activated carbon treatment for removal of 
toxic substances from water. Howland, R.G.; Wallace, C.J. (Jet 
Propulsion Lab., Pasadena, CA). pp 659-674 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
This study evaluated the various treatments in which chlorin- 
ation precedes treatment with activated carbon. The addition of 
chlorine following the first activate carbon treatment and prior to 
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the second carbon contact in this system affords several advantages: 
(1) Considerable material is removed by the first carbon treatment 
and is therefore not available for lahoden’ in subsequent process- 
ing. (2) Chlorination and disinfection occur at an intermediate step 
(rather than at a final step) in the process. (3) The final carbon 
treatment adsorbs additional contaminants with a great affinity for 
chlorinated materials, many of which were produced in the chlorina- 
tion step. (4) Residual chlorine is destroyed by the final activated 
carbon treatment, therefore, no additional chlorinated substances can 
be formed following discharge of the treated water. A further 
advantage to this particular sequential treatment is that for some 
classes of organic compounds which chlorinate readily, removal by 
carbon may be achieved more efficiently after chlorination rather 
than prior to chlorination. 


16672 Chlorination practices in the textile . Tincher, 
W.C. (Georgia Inst. of Tech., ao p 775-790 of Water chlorin- 
ation: environmental impact and effects. Volume 2. oe 
R.L.; Gorchev, H.; Hamilton, DH i Jr. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Textile processing facilities use and discharge a wide range of 
organic and inorganic com compounds come in con- 
tact with chlorine and chlorine-containing compounds both in waste 
treatment plants and in some textile processing operations. There is 
little information on the possibility or extent of chlorination of these 
textile processing chemicals under these conditions. Reported experi- 
ments suggest that chlorination of some species does occur; deter- 
mining the identities and concentrations of chlorinated products, 
however, will require much more work. 


16673 Chlorination effects on typical organic chemical plant ef- 
fluents. Exner, J.H. (Hydroscience, Inc., Knoxville, TN); Fox, R.D; 
Parmele, C.S.; Moyer, J.R. pp 791-804 of Water chlorination: envi- 
ronmental impact and heaith effects. Volume 2. Jolley, R.L.; Gor- 
chev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Chlorination was found to be a useful treatment technique for 
industrial organic chemical waste streams. It is especially valuable in 
pretreatment processes that modify or totally destroy os 
taminants. The stoichiometry and pH dependence of c 
varies greatly. Catalysis by uv light and rate enhancement of the 
reactions by chloride ion concentration, temperature or proper chlo- 
rine concentration can make a process commercially feasible. Chior- 
ination products and intermediates that may stop a reaction or cause 
safety or environmentally-related problems may be avoided in most 
cases by manipulation of reaction parameters. (PCS) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 16444, 16487, 16546, 16560 


16674 (AD-A—068015) Optical quality of tilted spherical mirror 
unstable resonators. Technical report. Jones, R.W.; Nixon, J.C.; 
Cason, C.; Perkins, J.F. (Army Missile Research Development and 
Engineering Lab., Redstone Arsenal, AL (USA). Army 
— Laser Directorate). Jan 1979. 117p. NTIS, PC A 


A new class of resonators has recently been proposed which 
has the property of having different magnifications Mx and — in 
orthogonal directions perpendicular to the propagation direction; the 
most interesting cases are those with collimated output —— to 
conventional confocal unstable resonators. The 
spherical mirrors which are tilted substantially from the aon 
normal. The conventional orientation requires the mirror normal to 
be along (or very nearly parallel to) the propagation direction. Use 
of spherical mirrors by this new class of resonators eliminates the 
difficulties of fabricating mirrors with more com wh pen he om which 
— otherwise be required to achieve the 

magnification. The critical problem of keeping beam shy Guapo. “oe 
dation (aberrations) due to mirror tilt wi a nooalie limits 
been examined experimentally and spuivtianie. The results confirm 
the possibility of achieving acceptable small aberrations for large tilt 
angles (convex mirror tilt as large as 70 deg, corresponding to 140 
deg beam deflection) to operation at infrared wavelengths. 


16675 (PB—296734) Rate constants for reactions of inorgan:c 
radicals in aqueous solution. Ross, A.B.; Neta, P. (Notre Dame Univ., 
IN (USA). Radiation Chemistry Data Center). 1979. 64p. NTIS, PC 
A04/MF AOl. 

Rate constants have been compiled for reactions of various 
transient inorganic radicals produced by radiolysis or photolysis in 
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aqueous solution. Data are included for the carbonate radical, sulfate 
radical, phosphate radical, nitrate radical and other nitrogen-, sulfur- 
and selenium-containing radicals, and the halide and pseudohalide 
radicals Cl2(-), Br2(-), [2(-), and (SCN)2(-). The radicals react with 
other inorganic ions, as well as aliphatic, aromatic and heterocyclic 
compounds. 


16676 Comparison of calculated and measured radiation doses 
from chronic aqueous releases. Watts, J.R. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). Health 
Phys.; 36: No. 4, 519-521(Apr 1979). 

This compares 70-yr dose commitment values for 
drinking water and fish consumption from environmental monitoring 
data at the Savannah River Plant (SRP) with —— values 
obtained with the computer code CARDOCC (Chronic Aqueous 
Release Dose Commitment Code). 


16677 Tritium in the environment. NCRP Report No. 62. Eisen- 
bud, M. (New York Univ., NY (USA). Medical Center); Bennett, B. 
(Department of Energy, New York (USA). Environmental Measure- 
ments Lab.); Blanco, R.E. (Oak Ridge National Lab., TN (USA)). 

p 585-587 of Behaviour of tritium in the environment. Vienna; 
eccnationsl Atomic Energy Agency (1979). 

From Symposium on the behavior of tritium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

The NCRP (National Council on Radiation Protection and 
Measurements) Report No. 62 on tritium is described. Tritium pro- 
duction from various sources, distribution and environmental kinet- 
ics, biological behaviour and the dosimetry of tritium are discussed. 


WATER 


REFER ALSO TO CITATION(S) 14955, 14956, 14960, 14965, 
14967, 14975, 14976, 14978, 14991, 16653 


16678 (IDO— 12088, pp 67) Liquid waste disposal at the Idaho 
National Engineering Laboratory and resultant waste plumes in the 
Snake River Plain aquifer. Barraclough, J.T. Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Plumes of several waste components in the aquifer have been 
monitored and mapped periodically from as early as 1958. Tritium 
has been dispersed over an area of about 72 km? of the aquifer and 
has migrated about 12 km downgradient. The Sr plume is about 4 
km? in area and extends about 2.5 km from the discharge site. *7Cs 
has not been detected in the aquifer, and is believed to have been 
immobilized in sediments by ion exchange. A thermal plume covers 
about 5 km? of the aquifer, and Cl and Na plumes cover about 39 
km? of the aquifer. ‘91 has only recently been discovered and 
mapped as a waste fission product at INEL. Because of its very long 
half-life (1.6 x 10’ y), it is significant in long-range studies of radioac- 
tive waste management. '*°I is dispersed over about 8 km? of the 
aquifer and has migrated about 4 km downgradient from the dis- 
charge site. 


16679 (NVO—192(Vol.2), pp 583-592) Preconcentration of plu- 
tonium radionuclides from natural waters. Wong, K.M.; Noshkin, 
V.E.; Jokela, T.A. (Univ. of California, Livermore). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

A large-volume water sampler using manganese dioxide im- 
pregnated cartridges for the in situ separation of plutonium in 
seawater and groundwater was studied. Plutonium concentrations 
obtained by this technique are compared with a radiochemical 
coprecipitation method. Consistent results were obtained between 
the two methods for water samples from the Pacific Ocean and 
Eniwetok lagoon. Different results were noted from samples collect- 
ed in the Eniwetok reef and groundwater stations. We were able to 
demonstrate, using this preconcentration technique and the copreci- 

itation method, that the physical-chemical characteristics of Pu in 
niwetok reef and groundwater are different from the lagoon and 
Open ocean. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 16589, 16613, 16617, 16803 


16680 (IDO—12088, pp 6-7) Dosimetry developments and their 
to studies at the Idaho National 
Laboratory Site. Aoki, I.; Jones, D.E. (Dept. of Energy, Idaho Falls, 
ID). + 1979. 
rom Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
In order to determine the environmental impact of nuclear 
activities and waste, accurate measurements of radiation exposures at 
specific locations and radiation dose to wildlife species must be 
determined. Because of the varied studies at the INEL Site, radiation 
exposures and dose rate estimates must be available for both terres- 
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trial and aquatic ecosystems. The purpose of this paper is to briefly 
introduce the various applications of dosimetry (the measurement of 
radiation doses and yo eer in INEL ecological studies and to 
present background information on thermoluminescent dosimeters 
used in these studies. 


16681 (IDO—12088, pp 34-35) Radionuclide concentrations in a 
barn swallow nesting near radioactive leaching ponds. Mil- 
lard, J.B. (Colorado State Univ., Fort Collins); Whicker, F.W.; 
Markham, O.D. Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

fennel ulations of barn swallows (Hirundo rustica) use a 
radioactive leaching pond adjacent to the Test Reactor Area (TRA) 
on the Idaho National Engineering Laboratory (INEL) Site. Most 
swallows nest at a sewage treatment facility building 200 m north of 
the ponds, and some birds nest within the TRA facility. Adults fly to 
the ponds where they feed on terrestrial and aquatic arthropods and, 
therefore, are capable of radionuclide uptake. Average concentra- 
tions for predominant radionuclides showed adults having the high- 
est concentrations followed by > 10 g immatures and 0 to 10 g 
immatures. Chromium-51 exhibited the highest value detected for 
any nuclide with 520 pCi/g whole body. ium-24 had relatively 
high concentrations despite its 15 h physical half-life. Cesium-137 
and K-40 were the only detectable nuclides in off site control 
swallows. Mean concentrations were assumed to be uniformly dis- 
tributed and at equilibrium in swallow tissues and used to calculate 
internal whole body dose rates for the three developmental stages of 
birds. Internal dose rates increased by a factor of four from imma- 
tures to adults. Sodium-24 with its 1.4 MeV beta was the main dose 
rate contributor comprising 72% of the total. Cesium-137 and I-131 
were the next major contributors. The beta component contributed 
90% of the total internal dose rate for adult swallows. It was not 
possible to isolate exposure to radioactive materials as the causitive 
factor responsible for the observed difference in mean growth rates. 


16682 (IDO—12088, pp 36-37) Activation and fission radionu- 
clide concentrations and retention by ducks using radioactive leaching 
ponds. Halford, D.K. (Dept. of Energy, Idaho Falls, ID); Markham, 
O.D.; Millard, J.B. Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Several species of waterfowl use the Test Reactor Area 
(TRA) radioactive leaching pond as a resting area. Since the pond is 
used for liquid radioactive waste disposal, waterfowl could carry 
radioactive contamination from the area. Ducks are consumed by 
man who could receive an internal radiation dose commitment from 
waterfowl that previously used the TRA pond. Also, the radiation 
doses to waterfowl at the pond are needed to determine the environ- 
mental effects of disposal of low level liquid radioactive waste into 
leaching ponds. A study of waterfowl at the TRA radioactive 
leaching pond began in February 1974. The purposes of this study 
are to determine: (1) species and numbers of waterfowl using the 
TRA pond, (2) concentrations of gamma and transuranic radionu- 
clides present in waterfowl tissues and body burdens that waterfowl 
can obtain and subsequently carry from the TRA environs, (3) 
effective and biological half-lives of activation and fission products 
in waterfowl, (4) radiation doses from gamma emitters concentrated 
by waterfowl while on the TRA pond, and (5) potential internal 
dose commitment to man from consuming contaminated waterfowl 
tissues. This paper discusses the experimental design and some 
preliminary data. 


16683 (IDO— 12088, pp 63-64) Distribution and avian export of 
radionuclides at the Test Reactor Area leachii 


gamma emitting d ing 
ponds. Millard, J.B. (Colorado State Univ., Fort Collins); Whicker, 
F.W.; Markham, O.D. Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

The purpose of this study was to determine the seasonal 
distribution and ecological behavior of gamma emitting radionu- 
clides and to estimate amounts of radioactive materials exported by 


the principle avian species utilizing the TRA ponds. The large 
number of detectable fission and activation products in the TRA 
pond ecosystem make this project unique. Ecological behavior of 
these radionuclides, such as Se, have not been discussed in the 
literature. In addition, bioaccumulation data are currently needed for 
a number of radionuclides in order to help assess environmental 
impacts resulting from the discharge of radioactive liquid effluents. 


(IDO— 12088, pp 65-66) Concentrations of the transuranic 
radionuclides ***Pu, 7°° 2*°Pu, 7*! Am, 7**Cm, and 2“*Cm in abiotic and 
biotic components of the Test Reactor Area radioactive leaching 
ponds. Kuzo, G.B. (Colorado State Univ., Fort Collins); Fraley, L. 
Jr.; Markham, O.D. Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
Sampling of the leaching pond environs was initiated to 
determine the concentration of five transuranic nuclides, (7°*Pu, 7°° 
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Pu, Am, *7Cm, *4*Cm), in selected com ts of this fresh- 
water ecosystem. Greatest concentrations of all transuranic n 
investigated were found in sediment, periphytic and planktonic 
components. The data obtained for po Bons p species and waterfowl 
suggest ¢ an inverse relationship between concentrations of these 

ides in an organism and its trophic level. More samples are being 
paws to provide information to calculate an inventory of these 

ive transuranic nuclides within the TRA pond ecosystem. 


16685 et pp pa Recolonization of the Big Lost River 
cme ts a ertebrates and fish following a drought. Fuller, R.K.; 
ith, J.S. — State Univ., Pocatello). Apr 1979. 

From jum on the Idaho National Engineering Labora- 

tory oy programs; Grand Teton, WY, USA (10 Sep 1978). 
1977, continued irrigation coupled with drought conditions 

caused a cessation of flow to the Site in early May. Several months 
later an investigation was initiated to document the repopulation of 
this streambed by aquatic invertebrates and fish as flow resumed. A 
study was begun to observe the food partitioning and vertical 
feeding behavior of three sympatric species of fish that are also 
found on the INEL Site when water is present. These species are 
rainbow trout, Salmo gairdneri, (of both hatchery and wild origin) 
brook trout, Salvelinus fontinalis, and the mountain whitefish, Proso- 
pium williamsoni. We plan to define the vertical feeding niches of 
three stream dwelling salmonids, and assess the role, if any, of the 
vertical composition of drift in the feeding behavior of these fish. 


16686 (IDO— 12088, pp 69-70) Ability of underwater observers 
to estimate the size of streamdwelling salmonid fishes. Griffith, J.S.; 
Fuller, R.K. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora: 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Underwater observation is becoming increasingly accepted as 
a technique to census fish populations and gain insight into behavior 
of aquatic organisms. When used under the proper circumstances, 
underwater censusing with both snorkeling and SCUBA can be 
more effective and economical than alternative techniques. As part 
of an ongoing study to explore the utility of underwater observation 
methods, this report describes a preliminary experiment in which the 
ability of divers to judge the length of individual fish was assessed. 
This study suggests that satisfactory size estimation of fishes may be 
possible, especially after practice, but individuals should test their 
—— by a procedure such as this before using the technique in 

e field. 


16687 (IDO—12088, pp 71-72) Instream flows in the Big Lost 
River: a lost cause. Cannamela, D.A.; Johnson, D.W. (Murray State 
Univ., KY). Apr 1979. 
From Symposium on the Idaho National Engineering Labora- 
tory a programs; Grand Teton, WY, USA (10 Sep 1978). 
efforts were devoted to a fishery description (species 
distribution) and patterns of fish movement in response to environ- 
mental changes (water temperature and rate of flow). Rainbow trout 
(Salmo gairdneri), mountain whitefish (Prosopium williamsoni) and 
shorthead sculpin (Cottus confusus) were found to be abundant, 
while brook trout (Salvelinus fontinalis) were common and kokanee 
salmon (Oncorhynchus nerka) rare. Elevated summer water tem- 
perature (30°C) produced concentration of fishes in favorable habi- 
tat and some mortality on the INEL Site. The importance of INEL 
diversion channel flow management to summer Fish mortality was 
observed in 1975 with associated fish kills in April, May, and July. 


16688 (ORNL—5620, pp 75-86) Nuclear program. Bondietti, 
E.A. Mar 1980. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1979. 

Environmental Sciences Division research related to nuclear 
energy technologies considers the biotic and abiotic behavior of 
radioelements for which information is needed. In addition to bio- 
logical accumulation and transport data, research underway also 
considers environmental chemistry evaluations of long-lived, man- 
made radioelements for which no geochemical history exists. Major 

hasis includes the actinide elements UU, Th, Pu, Am, Cm, Np), 
techneti , activation products such as *Nb, and natural radionu- 
clides which are components or analogs of isotopes in nuclear fuel 
cycles. 


16689 (PNL—3300(Pt.2), pp 71-78) Radioecology of nuclear fuel 
cycles. Schreckhise, R.G.; Cadwell, L.L.; Emery, R.M. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Sites where radioactive wastes are found are solid waste 
burial grounds, soils below liquid stoage areas, surface ditches and 

and the terrestrial environment around chemical processing 
facilities that discharge airborne radioactive debris from stacks. This 
study provides information to help assess the environmental impacts 
and certain potentiall human hazards associated with nuclear fuel 
cycles. A data base is being developed to define and quantify 
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rence Livermore Labo 
on Ces BIO) 

din 0. SachocsVilor teetianl ook ae veeckaag maelententies of 
nuclides in the food chain. It includes the prediction of human 
dosage risks for or populations resulting from 
ee anaes aoe nenmey Sour Gr We See The BIO- 
DOSE program was designed for easy use, uding standard 
defaults and a flexible input scheme. 


REFER ALSO TO CITATION(S) 15688, 16444, 16843 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 14756, 14981, 14982, 15869, 
15882, 16633, 16720, 16721, 16724, 16834 


16691 gta Mae ae Diel patterns 

relationships in upper Watts Bar ame Tennessee. 

Cada, G.F.; Loar, J.M.; Kumar, K.D. (Oak National Lab., TN 

| 1980. Contract W-7405-ENG-26. 25p. . NTIS, PC A02/ 
AO 

1900) From 5. larval fish workshop; Oxford, MS, USA (28 Feb 


A diel ichthyoplankton ey = program was conducted in 


upper Watts ae Reservoir di to obtain information on (1 
diel changes in the abundance o fish larvae in the planktonic 
and (2) the extent of visually mediated sampling gear avoidance by 


motile larvae. Statistical com; triplicate day and night 
samples revealed oe cgilinas dial’ aiieoeese in densities of 
individual taxa (all sizes combined). These same analyses, however, 
indicated consistently significant pry yt EB. 
lengths of fish larvae between day and 
day-night density ratios were used to 
clupeid larval densities. It was nny 

of 5 to 8 mm were more 


a ay 

were due to the inhibition of visual 

Although no direct evidence is a 

ol aipidna "eas cee 6 unter fume uaemming Os coumved 
patterns in size-specific, day-night density ratios. 


16692 (LA—8217-PR) Water quality in the vicinity of Fenton 

Hill Site, 1978. Progress report. Purtymun, W.D.; F. , R.W.; 

Stoker, A.K.; Adams, W.H.; Owens, J.W. {Los Alamos 

ina re (USA)). = 1980. Contract W-7405-ENG-36. 22p. Dep. 
AOl. 


ground water stations and from ponds at the Fenton Hill Site located 
in the Jemez Mountains, as part of a continuing program of environ- 
mental studies. There have been slight variations in the chemical 
quality at individual stations; however, these variations in water 
quality are within normal seasonal fluctuations. Evaluation of the 
aquifer furnishing water to the Fenton Hill Site indicates a transmis- 
sivity of about 1200 m*/day. The specific capacity over a five day 
test was 28 1/s/m of drawdown. There was a slight increase in total 
Goes oe Be Se See 19 
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41% used for downhole experiments, drilling operations, and general 
site use. 


(PB—296709) State of Maryland coastal management pro- 
gram and final environmental statement. (National Oceanic 
and Atmospheric Administration, Rockville, MD (USA). Office of 
Coastal Zone Management; Maryland t. of Natural Resources, 
Annapolis Wyte vg Pi 609p. NTIS, A99/MF AO1. 

Part I of this Final Environmental Impact Statement was 
prepared by the Office of Coastal Zone Management and provides 
summary information concerning the Maryland Coastal Zone Man- 
agement Program. Part II is a description of the Program and was 
prepared by the State of Maryland. Part III contains the draft 
environmental impact statement. Approval and implementation of 
the program will allow the State to better coordinate and more 
effectively implement existing State authorities for ement of 
its coastal zone. The State will condition, restrict, or prohibit land 
and water uses in some parts of Maryland's coast, while earertene 
development in other parts. The a of the Maryland Coas' 
Program will be generally beneficial, although there may be some 
adverse, short-term economic impacts on coastal users, and the 
program will entail irreversible commitment of some coastal re- 
sources. The Maryland Coastal Program will produce positive and 
negative impacts. 


16694 (PB—296715) State of hawaii coastal zone management 
program and final environmental impact statement. (Hawaii State 

t. of Planning and Economic Development, Honolulu (USA) ). 
1978. 375p. NTIS, PC A16/MF AO1. 

This document fulfills the substantive and procedural require- 
ments of the Hawaii Coastal Zone Management Program set forth 
and as endorsed by the public through citizen participation in the 
program's development over the last several years. It sets forth the 
various processes by which program implementation will be 
achieved, and describes the full force and effect of State and County 
laws and regulations governing various land and water uses. The 
problems the Hawaii CZM _— deal with stem from unique 
physical characteristics of the islands as well as man-induced eco- 
nomic and social considerations. These problems fall into six major 
categories relating to coastal hazards, coastal ecosystems, recreation- 
al resources, open space and scenic views, historic resources and 
economic development needs. This ay should lead to an 
improved decision-making process for determining appropriate 
coastal land and water uses in light of resource considerations. This 
will lead to increased long-term predictability concerning govern- 
mental and private decisions, although there may be some adverse, 
short-term economic impacts on coastal users. 


REGULATIONS 
REFER ALSO TO CITATION(S) 15687, 16543 


16695 Formation and occurrence of haloforms in drinking water 
in the Federal Republic of Germany. Sonneborn, M.; Bohn, B. (Inst. 
of Water, Soil and Air Hygiene, Berlin, Germany). pp 537-542 of 
Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Comparison of drinking water disinfection is advanced as the 
main reason that organic halogen compounds are found in higher 
co in the US than in the Federal Republic of Germany. 


16696 Chlorination practices in the iron and steel industry. Plaks, 
N. (Environmental Protection Agency, Research Triangle Park, 
NC); Fochtman, E.G. pp 805-813 of Water chlorination: environ- 
mental impact and health effects. Volume 2. Jolley, R.L.; Gorchev, 
H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

In order to meet water pollution control standards set for 
1983, chlorination is considered a method of treatment in only five 
processes: byproduct coke production, iron blast furnaces ferroman- 
ganese blast furnaces, the hydride process for scale removal, and 
wire amy hong coating. The first two processes are discussed in 
this paper. (PCS) 


16697 Regulatory aspects of potable water disinfection. Cotruvo, 
J.A. (Environmental Protection Agency, Washington, DC). pp 817- 
821 of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmen’ 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 


ERA VOL. 5, NO. 10 


Possible regulatory strategies are described relevant to disin- 
fection and pathogen control for drinking water. Regulation of 
trihal is seen as an acute problem in chlorinated water but 
may be due to the relative ease of identification and quantitation. 
These compounds may be only an indicator of a host of undefined 
oxidized and halogenated chemicals introduced by chlorination. The 
same uncertainities exist with and disinfectant under consideration. 
The author suggests the US consider biological activated carbon as 
used in Germany. In the meantime he suggests toxicology and 
epidemiology studies on a crash basis. (PCS) 


16698 Status of regulation development for cooling water dis- 
charges from power plants. Lum, J. (Environmental Protection 
Agency, Washington, DC). pp 823-829 of Water chlorination: envi- 
ronmental impact and health effects. Volume 2. Jolley, R.L.; Gor- 
chev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

In review of Effluent Guidelines for steam electric power 
industry as required by: (1) the settlement of four suits between the 
Environmental Protection Agency, the Natural Resources Defense 
Council, and the Environmental Defense Fund; (2) the Fourth 
Circuit Court of Appeals decision of July 16, 1976; and (3) the legal 
requirements of the Federal Water Pollution Control Act, EPA is 
studying 129 compounds and other pollutants from cooling water 
systems. The individual pollutants, which arise from chlorination 
cs) from antifoulant and anticorrosion efforts, are append- 
ed. 


16699 Municipal wastewater disinfection policy. Hais, A. (Envi- 
ronmental Protection Agency, Washington, DC). pp 831-840 of 
Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Municipal wastewater disinfection practice in the US with 
major emphasis on EPA regulatory programs, is discussed. 1976 
amendments to EPA regulations for Secondary Treatment for 
wastewater treatment plants are summarized. Implementation con- 
cerns and projected environmental impacts are addressed. (PCS) 


16700 Status of sewage effluent disinfection investigations in 
Ontario. Ellis, J.D. (Ontario Ministry of the Environment, Toronto). 
pp 841-847 of Water chlorination: environmental impact and health 
effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. 
(eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Results of preliminary studies in relation to the literature and 
recommended safe levels of total residual chlorine have shown that 
Ontario’s current wastewater chlorination practices could result in 
environmentally detrimental conditions. A task force is now devel- 
oping interim guidelines for Ontario. (PCS) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 14717, 14754, 14807, 14808, 
| _ 15926, 15935, 16452, 16491, 16543, 16719, 16792, 
16907, 16 


16701 (CONF-791172—1) Environmental assessments of alterna- 
strategies 


tive energy in the United States. Ballou,, S.W.; Katz, A.M. 

(Argonne National Lab., IL (USA); Department of Energy, Wash- 

ington, DC (USA). Office of Technology Impacts). 1979. Contract 
-31-109-ENG-38. 18p. Dep. NTIS, PC ‘A02/MF AOl. 

From International institute for applied systems analysis con- 
ference; Vienna, Austria (5 Nov 1979). 

The Regional Issues Identification and Assessment (RIIA) 
program is an evaluation of the regional impacts of future energy 
development. These studies are conducted for the Department of 
Energy. The impacts described in this paper for 1990 are based on a 
national energy projection (scenario) that assumes medium energy 
demand and fuel supply through 1990, but does not incorporate the 
policies of the 1978 National Energy Act. The RIIA study plan uses 
the predicted fuel mixes derived from the PIES scenario as a starting 
point for its analysis. County level patterns for utility, industry and 
mining activities for 1990 were then developed from the federal 
region totals. Energy sources addressed were coal, nuclear, oil, oil 
shale, gas, geothermal, hydroelectric, and solar. The impact of these 
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county-level patterns of utility, industry, and mining activities on the 
air, water, and land resources of the country and on the socioeco- 
pe and health and safety aspects of the nation’s welfare are 


16702 (ORNL—5308, pp 215) Consequences of dispersal of a 
a ag nese .0.; ae C.V. Jul 1978. i ‘ 
ysics division ann rogress rt for period 
ending June 30, 1977 0 erty 
The p of this study is to examine the question of 
whether the risk and yee yen of theft or sabotage of facilities 
or vehicles containing uantities of SNM, source, and by- 
se a materials are such that licensees should be required to adopt 
measures to safeguard them. In the course of the study an 
assessment will be made of the potential consequences of malevolent 
use of the referenced materials. To provide, these will be compared 
with the corresponding characteristics of non-nuclear materials such 
as chemical or biological agents. 


16703 (PB—294180) Alaska OCS socio-economic studies pro- 
gram. Historical indicators of Alaska native culture change. Davis, 
N.Y. (Cultural Dynamics, Fort Washington, MD (USA)). Aug 1978. 
Contract DI-AA550-CT6-61. 158p. NTIS, PC A08/MF AOI. 

The objective of this paper is to identify sociocultural aspects 
of Alaskan Native communities that are susceptible to change in- 
duced by Outer Continental Shelf and other activities. The i 
provide baseline and background information which will assist in 
assessments of complex and diverse communities and which will aid 
in projecting the chains of consequences likely to flow from current 
trends and Outer Continental Shelf activities. The report is based on 
a search of the anthropological literature on the culture and history 
of Alaskan Native coastal communities and populations and consid- 
ers the previous impact of modernization on social and cultural 
change. None of the available anthropological studies focus specifi- 
cally on the range of factors and consequences likely to result from 
intensive industrial activities, such as Outer Continental Shelf devel- 
opment. This report seeks to synthesize the relevant parts of the 
anthropological literature to identify historically documented 
change, and to suggest, where possible, how those onthagg. changes 
now influence contemporary indicators of further change. Originally 
it was requested that a comparative analysis of selected communities 
be accomplished but the literature did not provide for such a 
comparison. 


16704 (PB—294229) Alaska OCS socio-economic studies pro- 
gram. Technical report no. 29. Northern Gulf of Alaska petroleum 
development scenarios. Final report. (Dames and Moore, Ancho ’ 
AK (USA)). Feb 1979. Contract DI-AA550-CT6-61. 402p. NTIS. 
PC A18/MF AOl. 

The — presents petroleum development scenarios for the 
northern Gulf of Alaska lease sale no. 55 (a second generation sale 
following lease sale no. 39). Based on Geological Survey resource 
estimates scenarios are detailed for high find (five percent probabil- 
ity), medium find (statistical mean), and no commercial resources. 
Each scenario is detailed according to facility, equipment, and 
manpower requirements. The study is centered around an economic 
analysis of various production systems currently in use in the North 
Sea. The economic analysis defines the minimum economic field size 
to justify development with a selected technology in the Gulf of 
Alaska and the minimum required price to justify development of a 
field in the Gulf. 


16705 (PB—294281) Alaska OCS socio-economic studies pro- 
gram. Technical report number 35. Western Gulf of Alaska 

it scenarios. Final report. (Dames and Moore, Anchorage, 
AK (USA)). Feb 1979. Contract DI-AA550-CT6-61. 395p. S, 
PC A17/MF AOl. 

The report details petroleum development scenarios for high 
find (5 percent probability) and medium find (statistical mean prob- 
ability) resource estimates of the Geological Survey for the pro 
OCS Lease Sale No. 55 in the western Gulf of Alaska (Kodiak). In 
addition, a scenario describing exploration only (no commercial 
resources discovered) is developed. The scenarios are detailed ac- 
cording to their facility, equipment, and manpower requirements and 
development schedules. A central part of the study is an economic 
analysis of Gulf of Alaska petroleum resources evaluating various 
production systems that may be suitable to develop western Gulf of 
Alaska petroleum resources. A detailed description of these technol- 
Ogies is provided. 

16706 (PB—294314) Alaska OCS socio-economic studies pro- 
gram. Technical report number 19. Beaufort Sea petroleum develop- 
ment scenarios: man made environment impacts. Smythe, G. (Peat, 
Marwick, Mitchell and Co., Anchorage, AK (USA); Alaska Consul- 
tants, Inc., Anchorage (USA)). Aug 1978. Contract DI-AA550-CT6- 
61. . NTIS, PC Al0/MF AOI. 

Beaufort Sea region extends across the extreme north of 
Alaska between the Chukchi Sea and the Canadian border and as far 
south as the Brooks Range. The region is sparsely settled, with an 
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estimated total papsaiee of 9,163 people in July 1977. Over half of 
these people lived in oil and gas-related camps, with most of the 
remainder living in eight widely scattered traditional Eskimo com- 
munities. Almost all local government facilities and services in the 
region are provided by a single unit of government, the North Slope 
Borough. report evaluates the — of OCS development on 
the man-made environment of four of the region's traditional com- 
munities. Projections of population and employment have been made 
in a non-OCS and four OCS scenarios. After estimating probable 
future community needs in a non-OCS case and taking —_ 
capital improvement plans into account, the added impact each OCS 
scenario could be expected to have on population and employment, 
ra 1 facilities and services, plus Borough finances, has bee 
Ic 3 


16707 (PB—294315) Alaska OCS socio-economic studies pro- 
gram. Technical report number 23. Beaufort Sea petroleum develop- 
ment scenario: semmary of socio-economic impacts. (Peat, Marwick, 
Mitchell and Co., Anchorage, AK (USA)). Dec 1978. Contract DI- 
AAS50-CT6-61. 124p. NTIS, PC A06/MF AO1. 

This report is a summary of six Beaufort Sea Petroleum 
Scenarios Impact reports prepared for the Alaska OCS Socio-eco- 
nomic Studies Pro between 1977 and 1978. Technical Report 


Number 13, ‘Beaufort Sea Petroleum Development Scenarios--Im- 
on Anchorage, Alaska’, Technical Report Number 18, ‘Beau- 

fort Sea Petroleum Development Scenarios--Economic and Demo- 

protts Impacts’, Technical Report Number 19, ‘Beaufort Sea Petro- 

le 

T 


um Development Scenarios--Man-made Environment Impacts’, 

echnical Report Number 20, ‘Beaufort Sea Petroleum Develop- 
ment Scenarios--Transportation Impacts’, Technical Report Number 
21, ‘Beaufort Sea Petroleum Development Scenarios--Natural Physi- 
cal Environment Impacts’, Technical Report Number 22, ‘Beaufort 
Sea Petroleum Development Scenarios--Socio-cultural Impacts’. 


16708 (PB—294316) Alaska OCS socio-economic studies pro- 
gram. Technical report number 16. Governance in the Beaufort Sea 
region: petroleum development and the North Slope borough. More- 
house, T.A.; Leask, L.E. (Alaska Univ., Anchorage (USA). Inst. of 
Social and Economic Research). Jul 1978. 266p. NTIS, PC Al2/MF 
AOl. 

The study examines relationships between petroleum develop- 
ment and the evolution of local government institutions on Alaska’s 
North Slope in the decade since the oil and gas discoveries at 
Prudhoe Bay in 1968. It focuses on the North Slope Borough, and it 
attempts to explain the formation and major operations of the 
borough essentially as responses to the problems and opportunities 
that arctic oil and gas development present to the Native people of 
the region. 


16709 (PB—294339) Alaska OCS socio-economic studies pro- 
gram. Beaufort Sea : socio-economic baseline. Technical 
(Peat, Marwick, Mitchell and Co., Anchorage, AK (USA)). Jul 
1978. Contract DI-AA550-CT6-61. 65lp. NTIS, PC A99/MF A0Ol1. 
This report is a compilation of four Beaufort Sea baseline 
reports prepared for the Alaska OCS Socioeconomic Studies Pro- 
gram between 1976 and 1978: Technical Report Number 5 - ‘Base- 
line Studies--The Beaufort Sea Region - Interim Report,’ Technical 
Report Number 8 - ‘Beaufort Sea Region Man-Made Environment,’ 
Technical Report Number 9 - ‘Beaufort Sea Region Sociocultural 
Systems,’ Technical Report Number 10 - ‘Beaufort Sea Region 
Natural Physical Environment.’ 


16710 (PB—298586) National environmental/energy workforce 
assessment. Solid waste . Final report on phase 3. (National 
Field Research Center, Inc., lowa City, IA (USA)). Aug 1979. 24p. 
NTIS, PC A02/MF A0Ol1. 

There are very few solid waste management programs cur- 
rently being conducted in the United States. There are individual 
course offerings available at approximately 74 institutions. The crite- 
ria utilized for selection of an institution's program in the area of 
solid waste management were as follows: (a) a total program defined 
in the catalogue as such; (b) a dominant sequence, consisting of two 
or more courses; and, (c) a program which offered one to three 
courses as electives within the requirements. It became obvious that 
the environmental area of solid waste management did not lend itself 
to the same degree of categorization as other media areas. This may 
be attributed to the fact that solid waste management has not 
received the emphasis that, for example, air or water pollution 
control has received nationwide. In addition, there has been a sharp 
decrease in education/training monies allocated to this environmen- 
tal area. 


16711 (PB—298590) National environmental/energy workforce 
assessment. Composite: environmental science/health. Final report on 
phase 3. (National Field Research Center, Inc., Iowa City, IA 
(USA)). Aug 1979. 131p. NTIS, PC A07/MF AO1. 

This volume includes the environmental health and science 
programs. In total, 205 programs representing 43 states, one territory 
and the District of Columbia are presented in this volume of envi- 





1820 ENERGY RESEARCH ABSTRACTS 


ronmental science/health programs. Areas of emphasis or program 
concentration included: marine and environmental sciences; solar 
energy; potable water supply; wastewater; land use; ecology; envi- 
ronmental biology; industrial hygiene; toxicology; radiation health; 
environmental management; environmental earth science; environ- 
mental and regional planning; environmental monitoring; and pollu- 
tion prevention and control. It should be noted that often more than 
one of these concentrations or emphasis are applicable to one pro- 
gram. 


16712 Risk assessment of the health effects of water chlorination. 
Schneiderman, M. (National Cancer Inst., Bethesda, MD). pp 509- 
515 of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

The complicated cost-benefit assessment process is discussed 
relative to policy making for disinfection of drinking water. (PCS) 


16713 Selected papers on natural and man-made hazards and 
related questions from the 6th international CODATA conference. 
Dreyfus, B. (ed.). Paris, France; CODATA (1978). 70p. (CONF- 
780587—(Exc.)). $10.00. 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Eighty-seven papers were presented at this conference, which 
had the four themes of quality of life and environment, preservation 
of natural ecosystems, prediction of natural disasters, and prevention 
of manmade hazards. The present bulletin contains ten papers felt to 
be representative; these deal with earthquake prediction, pattern 
recognition as a method of data analysis, long-term environmental 
hazards, analysis of numerical biological data, operation of a data 
bank in biomedical science, data importance in relation to Chesa- 
peake Bay pollution, data banks in food and agriculture, the Seveso 
accident, and industry needs concerning information on materials. 
Separate abstracts were prepared for three of the papers. (RWR) 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 14724, 14726, 14865, 14867, 
15556, 15558, 15871, 15989, 16104, 16430 


16714 (DOE/EV—01682) Leading trends in environmental regu- 
lation that affect energy development. Final report. Steele, R.V.; 
Attaway, L.D.; Christerson, J.A.; Kikel, D.A.; Kuebler, J.D.; Lupat- 
kin, B.M.; Liu, C.S.; Meyer, R.; Peyton, T.O.; Sussin, M.H. (Flow 
Resources Corp., San Rafael, CA (USA); International Research and 
Technology Corp., McLean, VA (USA)). Jan 1980. Contract ACO03- 
78EV01682. 249p. Dep. NTIS, PC Al1/MF AO1. 

Major environmental issues that are likely to affect the imple- 
mentation of energy technologies between now and the year 2000 
are identified and assessed. The energy technologies specifically 
addressed are: oil recovery and processing; gas recovery and proc- 
essing; coal liquefaction; coal gasification (surface); in situ coal 
gasification; direct coal c»mbustion; advanced power systems; 
magnetohydrodynamics; surtace oil shale retorting; true and modi- 
fied in situ oil shale retorting; geothermal energy; biomass energy 
conversion; and nuclear power (fission). Environmental analyses of 
these technologies included, in addition to the main processing steps, 
the complete fuel cycle from resource extraction to end use. A 
comprehensive survey of the environmental community (including 
environmental groups, researchers, and regulatory agencies) was 
carried out in parallel with an analysis of the technologies to identify 
important future environmental issues. Each of the final 20 issues 
selected by the project staff has the following common attributes: 
consensus of the environmental community that the issue is impor- 
tant; it is a likely candidate for future regulatory action; it deals with 
a major environmental aspect of energy development. The analyses 
of the 20 major issues address their environmental problem areas, 
current regulatory status, and the impact of future regulations. These 
analyses are followed by a quantitative assessment of the impact on 
energy costs and nationwide pollutant emissions of ible future 
regulations. This is accomplished by employing the Srategic Envi- 
ronmental Assessment System (SEAS) for a subset of the 20 major 
issues. The report concludes with a more general discussion of the 
impact of environmental regulatory action on energy development. 


16715 (DOE/TIC—11119) NCPA No. 2: [IX comments and re- 
sponses to Draft JES. (California Energy Commission, Sacramento 
(USA)). 1980. 89p. Dep. NTIS, PC AO5/MF AO1. 

Comments received from twenty-six separate entities are in- 
cluded. Following each letter or set of comments are staff responses. 
Sections of the draft environmental statement which have been 
revised in response to these comments are noted. (PCS) 


ERA VOL. 5, NO. 10 


16716 (PB—294835) Alaska OCS socioeconomic studies pro- 
gram. technical report number 27. OCS visual resources 

by , O'Donnell, and Henninger Associates, 
Inc., Denver, CO (USA); Paulson (Merlyn J.), Inc., Fort Collins, 
CO (USA)). Mar 1979. 10ip. NTIS, PC A06/MF AOl1. 

The OCS Visual Resource Management seoeeteiney Salty 
is the 27th report to be issued as part of the Alaska OCS ioeco- 
nomic Studies Program. The study analyzes current VRM tech- 
niques used by the Bureau of Land Management, and proposes a 
new methodology better suited for the unique Alaskan social, politi- 
cal, and physical environment. Part 1 of the study provides a critical 
review of BLM Manual 8411 (Draft), and Part 2 explains and 
illustrates the proposed VRM methodology developed specifically 
for Alaska S. The proposed system utilizes user and expert 
preference values for determining visual quality, visual sensitivity, 
and visual impact. 


16717 (PNL—3300(Pt.5), pp 51-52) Transportation safety stud- 
ies. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

In order to ensure adequate protection of man and the envi- 
ronment in the transportation of energy materials, it is necessary to 
understand the safety and potential environmental effects of the 
shipments of energy materials, both in normal transport and under 
accident conditions. The objective of the Transportation Safety 
Studies Project is to assess these potential effects in terms of risk. 
The initial ojective of this program was to develop and use a model 
to assess the risk associated with the shipment of radioactive materi- 
als, although the scope of the program has since been expanded to 
include transport of nonnuclear energy-related materials. Final re- 
ports were published this fiscal year on the risk of shipping gasoline 
by truck, the risk of shipping spent fuel by truck, and a conceptual 
design of a rail cask for shipping solidified high-level wastes. Studies 
were also conducted on the risk of transporting spent fuel by train, 
the risk of shipping chlorine by train, the risk of shipping propane by 
truck and train, documentation of the Transportation Risk Evalua- 
tion Code (TREC-II), and the risk of shipping uranium ore concen- 
trates by truck. Studies were also undertaken to assess the risk of 
shipping ment of Energy transuranic wastes, to assess the risk 
of digs low-level reactor wastes, and to characterize the trans- 
portation requirements for the nuclear fuel cycle. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 16693, 16694 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


16718 (CONF-800223—3) Integrated approach to chemical-bio- 

logical analysis. Guerin, M.R. (Oak Ridge National Lab., TN 

(USA). 1980. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/ 
AOl. 

From 2. symposium on process measurements for environ- 
mental assessment; Atlanta, GA, USA (25 Feb 1980). 

Environmental and health assessments are increasingly de- 
pendent on the results of biological testing. Biological testing, in 
turn, is becoming increasingly dependent on physical and chemical 
assistance to achieve reliable and interpretable results. A currently 
common interaction between disciplines has been termed the matrix 
approach. Contributing groups maintain their disciplinary focus but 
generate data or materials needed by other groups to reach a mutual 
programmatic objective. A more intimate interaction occurs as the 
contributing groups focus more completely on the program objec- 
tives. Further integration occurs as the fundamental issues of deliv- 
ery and dosimetry are addressed. The most effective approach to an 
integrated chemical-biological program requires that each of the 
levels of interaction be present and that the collaborating groups 
give the programmatic objective as much attention as is given to 
disciplinary concerns. 


16719 (COO—3214-18) Research on human genetics in Iceland. 
Progress October 31, 1979. (Iceland Univ., Reykjavik). 1979. 
Contract EY-76-C-02-3214. 25p. Dep. NTIS, PC A02/MF AOI. 

In the period 1978 to 1979 the work has continued as outlined 
in previous proposals. The general demographic register, which 
covers the Icelandic population from the year 1840 to present, was 
still improved. The register contains some 313,000 birth records, and 
they are kept either on magnetic discs, punched cards, or on written 
forms. The register was used to investigate the possible inheritance 
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of disabilities and diseases as well as other characters and the effect 
of environment on man. 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 16593, 16594, 16597, 16598, 
16638, 16685, 16687, 16729, 16747, 16834 


16720 (IDO— 12088, pp 43) Pronghorn antelope use of the Idaho 
National Engineering Laboratory National Environmental Research 
Park. Reynolds, T.D.; Rose, F.L. (Idaho State Univ., Pocatello). 
Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

A radio-telemetry study has been initiated to determine the 
use patterns of pronghorn antelope (Antilocapra americana) on the 
Idaho National Engineering Laboratory Site. The objectives of the 
study are to determine: (1) the size of the resident antelope popula- 
tion, (2) the number of pronghorn wintering on the INEL Site, (3) 
the location of the prime winter range(s) on and near the Site, (4) the 
vegetal composition of the winter habitat, and (5) the migration 
routes and timing of movement onto and away from the Site. 


16721 (IDO—12088, pp 44-46) Behavior of territorial buck 
antelope. Copeland, G. (Idaho State Univ., Pocatello); 
Fichter, E.; Autenrieth, R.E. Apr 1979. 
From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
The objectives of this study are to study the relationships of 
buck territories, habitat selection, breeding behavior, and hunting by: 
(1) determining the pattern of the spring break-up of wintering 
groups in terms of the sexes and status of bucks, (doe groups, buck- 
doe groups, buck groups and lone bucks), (2) following and mapping 
the geographic movements of the radio-collared bucks from winter 
range to summer range and territories, (3) inventoring and mapping 
the distribution of bachelor groups, nonterritorial lone bucks, and 
territorial bucks, (4) observing the behavior of all classes of bucks, 
— (5) observing the effects and impact of hunting on breeding 
behavior. 


16722 (IDO— 12088, pp 49-50) Population analysis of the pygmy 
rabbit on the Idaho National Engineering Laboratory Site. Wilde, 
D.B.; Keller, B.L. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

The purpose of this study was to assess the population ecol- 
ogy of the pygmy rabbit (Sylvilagus idahoensis), the smallest and 
only North American Leporid which burrows. Demographic data 
on pygmy rabbit populations were obtained by live trapping weekly 
or biweekly from January 1974 to August 1977. Three separate 
locations within the INEL Site were trapped for a total of 654 
captures representing 281 individuals. The dynamics of the pygmy 
rabbit populations studied appeared to be somewhat different from 
that of other leporids. Other species respond more quickly to envi- 
ronmental irregularities, and it is not unusual for an extra litter to be 
produced if conditions permit. This was not the case for pygmy 
rabbits in 1977. Even though time would have permitted an extra 
litter, none was produced. Such a strategy of high population inertia 
seems eminently suited to a species which feeds on a long-lived, slow 
recovering vegetation species. Since these rabbits are largely re- 
stricted to a sagebrush diet most of the year decimation of the food 
supply one year could result in annihilation of pygmy rabbits in an 
area if they responded quickly to sudden environmental changes. 


16723 (IDO—12088, pp 51-52) Reproduction in the pygmy 
rabbit. Fisher, J.S.; Keller, B.L. (Idaho State Univ., Pocatello). Apr 
1979. 
From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
Reproductive and individual growth characteristics were ob- 
tained for 143 necropsied pygmy rabbits (Sylvilagus idahoensis). 
Testes weight, testes position, and microscopic evaluation of sper- 
matogenesis reveals that male pygmy rabbits on the INEL Site were 
reproductively capable February through May. The chronology of 
male sexual development was closely associated with winter and 
summer solstices indicating the possibility of photoregulation. No 
juvenile pygmy rabbits were found to be sexually capable in the year 
of their birth. Based on the reproductive stage of 18 adult and 13 
subadult female pygmy rabbits collected during 1975 to 1976, the 
breeding season (earliest conception date to latest date of parturition) 
for pygmy rabbits in southeastern Idaho extended from late Febru- 
-s to mid June. The production estimates are somewhat lower than 
am thy ma for sympatric rabbit species and for allopatric rabbit 
rom similar latitudes. For this reason, pygmy rabbits may be 


=a > ease to the detrimental impacts of large scale habitat 
destruction and harvest by sport hunters. 
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16724 500-286 pp iy ee Aspects of the breeding biology of 
in southeastern Idaho. 


. Gleason, R.S.; Johnson, D.R. 
(Univ. of iaehe, Moscow). Apr 1979. 
From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
Burrowing owls (Speotyto cunicularia) were studied from 
1975 to 1977 on the Idaho National Engineering Laboratory (INEL) 
Site in southeastern Idaho. The INEL is a National Environmental 
Research Park situated on the northern edge of the Snake River 
Plains. Food habits of burrowing owls were based on 421 pellets 
collected during the summer of 1975 by T.C. Craig. Foraging 
tterns changed during the breeding cycle in response to changes in 
food demands and prey availability. Diets showed both yearly and 
seasonal variation. data suggest that availability of rodents was 
an important regulator of brood size, probably through post-hatch- 
ing cupealliy. A limiting factor for owls in the INEL vicinity may be 
= ¢ dependence of the owls on the burrowing activities of badgers 
or nest sites. 


(IDO— 12088, pp 59-60) Coyote habitat preferences on the 
Idaho National Laboratory Site. Wilkosz, R.J.; Ander- 
son, J.E. (Idaho State Univ., Pocatello). Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 1978). 

In keeping with the theme of a systems approach to study 
of coyote biology on the INEL Site, we proposed to determine 
whether coyote use patterns could be correlated with vegetal pat- 
terns or tcpographic features. Specifically, the project has three 
objectives: (1) to describe the habitat (vegetation and topography) of 
areas identified from radiotelemetry data as hunting and resting 
areas, (2) to determine if coyote hunting or resting is associated with 
a particular vegetation type (or pattern), component of the vegeta- 
tion, or topographic feature, and (3) to relate any patterns that may 
emerge to existing schemes of plant community classification for 
southeastern Idaho. 


16726 (IDO— 12088, pp 62) Observations at a snake hibernacu- 
lum on the Idaho National ing Laboratory Site. Sehman, 
R.W.; Rose, F.L.; Linder, A.D. (Idaho State Univ., vy. Pocatello). Apr 
1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

While conducting a survey of the herpetofauna of the INEL 
Site, we located 12 hibernacula used by snakes. One of these, a den 
near Cinder Butte, was chosen for a study of the ecology and 
behavior of the Great Basin rattlesnake (Crotalus viridis lutosus). 
The objectives were: (1) to determine the approximate size of the 
over-wintering population, (2) to determine body sizes and sex ratios 
of the snakes, and (3) to monitor movements and body temperatures 
of selected individual snakes. 


TRACER TECHNIQUES 


16727 (IDO—12088, pp 57-58) Preliminary interpretations of 
the impact of coyote removal on some parameters of coyote popula- 
tions. Davison, R.P. (Utah State Univ., Logan); Knowlton, F.F. Apr 
1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

Five field objectives were specified for the two areas: (1) 
evaluate relative coyote density and trends (spring and fall), (2) 
compare the magnitude, patterns, and causes of mortality, (3) com- 
pare relative age distributions, (4) determine the magnitude and 
timing of emigration, and (5) estimate reproduction. An evaluation 
of ©Zn and **Mn was initiated with five coyotes held in captivity. 
On the basis of these captive trials, wild-caught coyotes were 
injected intramuscularly in the hindquarter with 1.0 Ci per kg body 
weight. Adults received **Mn and pups “Zn. Captive coyotes 
injected with this amount of isotope excreted feces with readily 
detectable levels of activity for a minimum of nine months following 
injection. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 16737, 16750, 16757, 16762, 
16769, 16776, 16777, 16786, 16867 


16728 (COO—2570-6) Investigation of the triplet state of chloro- 
phylis. Technical progress report, May 1, 1979-April 30, 1980. Clarke, 
R.H. (Boston Univ., MA (USA). Dept. of Chemistry). Jan 1980. 
Contract EY-76-S-02-2570. 12p. Dep. NTIS, PC A0Q2/MF AOI. 

The triplet state of chlorophyll has been utilized as a nondes- 
tructive probe into the structural and dynamical nature of the 
photosynthetic apparatus, both in vitro and in isolated in vivo 
subunits. During the past year, using zero-field triplet state optically 
detected magnetic resonance spectroscopy, the research program 
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has examined triplet energy transfer between photosynthetic pig- 
ments in solution; has isolated and studied subchloroplast particles 
enriched with photo-system I and the light harvesting chlorophyll 
protein (antenna) system; and has examined model chlorophyll- 
protein systems, specifically chlorophyll protein 668 and the recon- 
stituted myoglobins. The overall aim of the research program has 
been to detail the physical features and interactions of the photosyn- 
thetic pigment systems through examination of structural subunits of 
- photosynthetic apparatus and model systems which represent 
them. 


16729 (IDO— 12088, pp 47-48) Serological survey of pronghorn 
for selected bovine pathogens. Stauber, E. (Univ. of Idaho, Moscow). 
Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

This study was intended to provide baseline information on 
the presence of livestock pathogens in three separate pronghorn 
populations of southeastern Idaho. The pronghorn are in contact 
with cattle from spring to fall during the open range season. Even 
though pronghorn sera tested in this study were positive for a wide 
range of pathogens nothing is known about the response of prongh- 
orn to any of the pathogens under natural or experimental condi- 
tions. The absence of brucellosis reactors is reassuring, particularly 
at a time when there has been increasing concern over the resur- 
gence of this disease in the United States and the fear that wildlife 
may serve as a reservoir. 


16730 Comparison of acid-induced cell wall loosening in Valonia 
ventricosa and in oat coleoptiles. Tepfer, M.; Cleland, R.E. (Univ. of 
Washington, Seattle). Contract EY-765-06-2225-T19. Plant Physiol.; 
63: No. 5, 898-902(May 1979). 

The acid-induced loosening of cell walls of Valonia ventri- 
cosa has been compared to that of frozen-thawed oat coleoptiles. 
The two acid extension responses are similar in regard to the shape 
of the pH response curve and the increase in plastic compliance 
induced by acid treatment. In both systems the acid response can be 
inhibited by Ca*" and in both the removal of the protons leads to a 
rapid termination of wall loosening. The two responses differ in 
several significant ways, however. The acid-induced extension of 
Valonia walls is more rapid than that of coleoptile walls, but of 
smaller total magnitude. Acid-induced loosening can occur in Va- 
lonia without the wall being under tension, but not in coleoptiles. 
The acid-induced extension of Valonia walls is not inhibited by 8 
molar urea, whereas the response in oat coleoptiles is completely 
inhibited by this treatment. Ethylenediaminetetraacetate (EDTA) 
can cause wall loosening in Valonia comparable to that produced by 
low pH, whereas in coleoptiles EDTA causes a much smaller 
response. These results with Valonia are consistent with a mecha- 
nism of acid-induced wall loosening in which a central role is played 
by the displacement of Ca** from the wall, while the larger part of 
acid-induced wall loosening in oat coleoptiles appears to be via a 
different mechanism. 


16731 ATP citrate lyase from germinating castor bean endo- 
tae localization and some properties. Fritsch, H.; Beevers, H. 

niv. of California, Santa Cruz). Contract EY-76-S-03-0034. Plant 
Physiol.; 63: No. 4, 687-691(Apr 1979). 

ATP citrate lyase (EC 4.1.3.8) has been found in crude 
extracts from endosperm tissue of germinating castor bean and 
shows its maximum activity in 4- to 5-day-old seedlings. A strict 
requirement for coenzyme A and adenosine 5'-triphosphate was 
demonstrated. The pH optimum for the reaction is around 7.5. The 
unstable enzyme can be stabilized by freezing and addition of citrate 
and glycerol. A potent inhibitor is (-)-hydroxycitrate. The molecular 
weight is about 400,000. The adenosine 5’-triphosphate citrate lyase 
is localized in the plastids, where it — rlays a role in providing 
acetyl coenzyme A for lipid biosynthesis. 


16732 Structure of plant cell walls. IX. Purification and 
characterization of a wall-degrading endo-arabanase and an - 
dase from Bacillus subtilis. Weinstein, L.; Albersheim, P. (Univ. of 
Colorado, Boulder). Contract EY-76-S-02-1426. Plant Physiol.; 63: 
No. 3, 425-432(Mar 1979). 

Wild type Bacillus subtilis, when grown on beet araban, 
secretes into its culture medium an endo-arabanase and two arabino- 
sidases. An alternate procedure to one previously described (Kaji A, 
T Saheki 1975 Biochim Biophys Acta 410: 354-360) has been devel- 
oped for the purification of the endo-arabanase. The purified endo- 
arabanase is shown to be homogeneous by sodium dodecyl] sulfate- 
urea disc gel electrophoresis (molecular weight = 32,000) and by 
isoelectric focusing (p] = 9.3). The endo-arabanase, acting on a 
branched araban substrate, has maximal activity at pH 6.0 and 
preferentially cleaves 5-linked arabinosy] residues. One of the arabin- 
osidases (molecular weight = 65,000, pI = 5.3) has been purified to 
the point that it contains only one quantitatively minor contaminant, 
as shown by sodium dodecyl sulfate-urea disc gel electrophoresis 
and isoelectric focusing. The purified arabinosidase, acting on p- 
nitrophenyl-a-L-arabinofuranoside, has maximal activity of pH 6.5, 
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and, when acting on a branched araban substrate, preferentially 
attacks nonreducing terminal arabinosy! residues linked to the 2 or 3 
position of other arabinosyl residues. Neither of the two purified 
enzymes is capable of hydrolyzing a variety of carbohydrate sub- 
strates which lack arabinosidic linkages. The purified endoarabinase 
is shown to be capable of releasing arabinosyl oligomers from the 
walls of suspension-cultured sycamore cells, thereby suggesting its 
usefulness as a probe in studying the structure of the araban compo- 
nent of primary cell walls. 


16733 Interactions of methionine and selenomethionine with 
methionine adenosyltransferase and ethylene-generating systems. 
Konze, J.R.; Kende, H. (Michigan State Univ., East Lansing). Con- 
tract EY-76-C-02-1338. Plant Physiol.; 63: No. 3, 507-510(Mar 1979). 

Since selenomethionine appears to be a better precursor of 
ethylene in senescing flower tissue of Ipomoea tricolor and in indole 
acetic acid-treated pea stem sections than is methionine, we com- 
pared the effectiveness of selenomethionine and methionine to par- 
ticipate in reactions which may be connected to ethylene biosynthe- 
sis. Evidence is presented that selenomethionine is also a better 
substrate of methionine adenosyltransferase (ATP: methionine S- 
adenosyltransferase, EC 2.5.1.6) from I. tricolor, the V/sub max/ for 
selenomethionine being twice as high as that for methionine. The 
affinity of the enzyme is higher for methionine than for selenometh- 
ionine, however. Methionine added to flower tissue together with 
selenomethionine inhibits the enhancement of ethylene synthesis by 
the seleno analog. Likewise, methionine reduces the high, seleno- 
methionine-dependent reaction rates of methionine adenosyltransfer- 
ase from I. tricolor flower tissue. On the other hand, selenomethion- 
ine is less effective as an ethylene precursor than is methionine in 
model systems involving oxidation by free radicals. It was concluded 
that activation of methionine by methionine adenosyltransferase and 
formation of S-adenosylmethionine are more likely to be involved in 
— biosynthesis than is oxidation of methionine by free radi- 

s. 


16734 Light-dark regulation of starch metabolism in chloroplasts. 
II. Effect of chloroplastic metabolite levels on the formation of ADP- 
glucose by chloroplast extracts. Kaiser, W.M.; Bassham, J.A. (Univ. 
of California, Berkeley). Plant Physiol.; 63: No. 1, 109-113(Jan 1979). 

The rate of ADP-glucose formation from ['C]glucose 6- 
phosphate and ATP by the soluble fraction of lysed chloroplasts is 
studied as a function of the levels of metabolites (3-phosphoglycer- 
ate, orthophosphate, hexose monophosphate, and ATP) as deter- 
mined in whole chloroplasts of Spinacia oleracea in light and dark. 
A change in 3-phosphoglycerate concentration (from 4 to 1.4 milli- 
molar, as in whole chloroplasts during light-dark transition) de- 
creases the rate of ADP-glucose formation & to 7-fold. An increase 
in hexose monophosphate concentration from 2 to 6 millimolar, 
which occurs at the same time in whole chloroplasts, stimulates 
ae formation only slightly. At constant levels of ortho- 
phosphate (4 millimolar) and 3-phosphoglycerate (4 millimolar), a 
change in ATP concentration from 0.2 to 1 millimolar causes an 
immediate 4- to 5-fold increase in the rate of ADP-glucose forma- 
tion. Another significant stimulation of ADP-glucose formation 
(about 4- to 6-fold) is obtained after addition of dithiothreitol at high 
concentrations (50 millimolar). A simultaneous increase in the con- 
centrations of 3-phos hoglycerate, ATP, and dithiothreitol, with 
orthophosphate and being constant at 4 and 5 millimolar, 
respectively, causes a 130-fold increase in the rate of ADP-glucose 
formation (trom 0.042 to 5.49 microgram atoms carbon ner milligram 
chlorophyll per hour). The role of these and other factors is dis- 
cussed with respect to light-dark regulation of starch formation in 
intact chloroplasts. 


16735 Hydrogenase in N2-fixing cyanobacteria. Tel-or, E.; Luijk, 
L.W.; Packer, L. (Univ. of California, Berkeley). Arch. Biochem. 
Biophys.; 185: No. 1, 185-194(15 Jan 1978). 

Hydrogenase has been examined in two species of aerobically 
grown cyanobacteria (blue-green algae), Nostoc muscorum and An- 
abaena cylindrica, with respect to Hz production and consumption. 
These activities are found both in heterocysts and in vegetative cell 
preparations, but the characteristics of the enzyme in the two cell 
types differ. Hz production requires an artificial electron mediator 
such as methylviologen, and it can be driven by artificial electron 
donors with and without light and by a wide variety of organic 
substrates for which enzymes exist for NADP and methylviologen 
reduction. This activity is similar in heterocysts and vegetative cells 
of both species and is mainly found in the soluble rather than 
membrane fraction. Hz consumption, however, occurs without 
added mediators or acceptors at 10-fold higher rates than Hz produc- 
tion and 10-fold greater activity in heterocysts. Hz consumption 
activity is membrane bound, has a high affinity for H2 (K/sub m/ = 
50 4M), and is augmented by light and low concentrations of 
oxygen. This activity of hydrogenase is mainly found in heterocysts 
and is poised unidirectionally toward H2 consumption. Since nitro- 
genase activity is localized in heterocysts, it suggests that H2 leaked 
by nitrogenase during No fixation can be recycled by hydrogenase 
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TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 16749, 16764, 16765, 16775, 16890 


16736 (COO—2783-T) Comprehensive three year progress 
report, August 1, 1975-October 31, 1978. Baldini, M.G. (Memorial 
ae Pawtucket, RI (USA). Div. of Hematologic Research). 
beg Contract EY-76-S-02-2783. 38p. Dep. NTIS, PC A03/MF 


The major lines of investigation pursued during the past three 
years are listed here. A brief report and discussion on each subject of 
investigation is also given. Preservation and transfusion of viable 
human platelets studied were: improved preservation of platelets by 
freezing; and arrest and prevention of hemorrhage in alloimmunized 
thrombocytopenic patients. Basic studies of platelet function includ- 
ed: in vivo elution of *'Cr from labeled platelets induced by anti- 
body; platelet age and adhesion to collagen; effect of serotonin on 
cyclic nucleotides of human platelets; response of cyclic nucleotides 
to stimulation in stored human platelets; and effect of a-tocopherol 
on lipid peroxidation and platelet aggregation. Studies of cell-to-cell 
interaction using platelets as a model system took the form of: 
platelet interaction with tumor cells; and the effect of a-tocopherol 
on platelet membrane fluidity. (PCS) 


16737 Chlorine-35 nuclear magnetic resonance study of zinc- 
nucleotide triphosphate complexes. Happe, J.A.; Ward, R.L. (Univ. of 
California, Livermore). Contract W-7405-ENG-48. J. Phys. Chem.; 
83: No. 26, 3457-3462(27 Dec 1979). 

The interaction of Zn(II) with nucleotide triphosphates has 
been studied by **Cl NMR and by 'H NMR. In 0.5 M NaCl 
solutions, enhanced **C] relaxation is produced by the metal ion in a 
Zn(II)-nucleotide triphosphate complex, Zn ). In equimolar 
aaa solutions, the adenosine triphosphate complex, 
Zn(ATP)?, produces about twice as much *°C] relaxation as do the 
inosine triphoshate or uridine triphosphate complexes, Zn(ITP)? 
and Zn(UTP)*. **Ci relaxation by the cytidine triphosphate com- 
plex, Zn(CTP)*,, is intermediate. In each case, the enhanced *Cl 
relaxation found, relative to the Zn**(aq) value, is removed by 
interaction with excess nucleotide. In the presence of excess Zn(II) 
ions, purine nucleotides form complexes which have high **Cl molar 
relaxivity metal ion environments. These observations are discussed 
in terms of possible structures which could lead to such relaxation 
environments. 


16738 Citrate and succinate uptake by potato mitochondria. 
Jung, D.W.; Laties, G.G. (Univ. of California, Los Angeles). Con- 
tract EY-76-S-03-0034. Plant Physiol.; 63: No. 4, 591-597(Apr 1979). 

Potato mitochondria, in the absence of respiration, have a 
very low capacity for uptake by oe with endogenous anions, 
taking up only 2.4 nanomoles citrate and 2.0 nanomoles succinate per 
milligram protein. Maximum citrate uptake of over 17 nanomoles per 
milligram protein occurs in the presence of inorganic phosphate, a 
yee co acid, and an external energy source (NADH), condi- 
tions where net anion accumulation proceeds, mediated by the 
interlinking of the inorganic phosphate, dicarboxylate, and tricarbox- 
ylate carriers. Maximum succinate uptake in the absence of respira- 
tory inhibitors requires only added inorganic phosphate. Compounds 
which inhibit respiration (antimycin), the exchange carriers (mersaly] 
and benzylmalonate), or the establishment of the membrane proton 
motive force (uncouplers) reduce substrate accumulation. A potent 
inhibitor of the citrate carrier in animal mitochondria, 1,2,3- 
benzenetricarboxylic acid, does not inhibit citrate uptake in potato 
mitochondria. Citrate uptake is reduced by concurrent ADP phos- 
phorylation and this reduction is sensitive to oligomycin. The initi- 
ation of state 3 after a 3-minute substrate state results in a reduction 
of the steady-state of citrate uptake by approximately 50%. Accumu- 
lation of succinate initially is inhibited by increasing sucrose cuncen- 
tration in the reaction medium from 50 to 400 millimolar. Limited 
substrate uptake is one of the factors responsible for the often 
observed depressed initial state 3 respiration rates in many mitochon- 
drial preparations. Since nonlimiting levels of substrate in the matrix 
cannot be attained by energy-independent exchange, a dependence 
on respiration for adequate uptake results. Substrate limitation there- 
fore occurs in the matrix for the period of time needed for energy- 
dependent accumulation of nonlimiting levels. 


16739 Recent advances in our understanding of the metabolism of 
vitamin D and its regulation. DeLuca, H.F. (Univ. of Wisconsin, 
Madison). Clin. Endocrinol. (Oxford); §: 97s-108s(1976). 

Potent new methods of separation of vitamin D metabolites 
and —— have been developed using high pressure liquid chro- 
matography and silica gel columns. With this technique it has been 
possible to demonstrate that the natural product, 24,2 feces ae ti 
tamin Ds (24,25-(OH)2Ds), has its hydroxyl in the R configuration. 
With *H-la-hydroxyvitamin Ds; (la~-OH-Ds) it has been possible to 
show that it is rapidly converted to 1,25-dihydroxyvitamin Ds (1,25- 
(OH):Ds) predominantly by liver. Chick intestine possesses some 25- 
hydroxylating ability whereas rat intestine does not. It seems likely 
that 1a-OH-Ds is biologically active by virtue of its conversion to 
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1,25-OH)2Ds. The 24R,24,25(OH)2D; is almost as biologically 
active as 25-hydroxyvitamin D3 (25-OH-Ds) in the rat, but has low 
activity in the chick. The S isomer is essentially without activity in 
either species except for intestinal calcium transport in the rat. 
Radioactive 24,25-(OH)2Ds in the chick is rapidly metabolized and 
excreted esting that the 24-hydroxylation in the chick is an 
important biological inactivation mechanism. In the rat it is possible 
that the 24-hydroxylation has functional significance. The la-hy- 
droxylase of 25-OH-Ds in chick kidney has been solubilized and the 
cytochrome P-450 as well as the renal ferredoxin has been isolated 
and recombined with beef adrenal flavoprotein to produce a recon- 
structed 25-OH-Ds-la-hydroxylase system with very high specificity 
and high enzymatic activity. The results show that the 1-hydroxylase 
system requires NADPH to reduce a flavoprotein which in turn 
reduces a renal ferredoxin which in turn reduces the cytochrome P- 
450. The cytochrome P-450 carries out the hydroxylation using 
molecular oxygen and 25-OH-Ds. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 16743 


16740 (DOE/ER/73019—52) Studies on the control of cell wall 

extension. Yearly progress report, September 1, 1978-August 31, 1979. 

Cleland, R.E. (Washington Univ., Seattle (USA)). 1979. Contract 

——_- 44p. (RLO—2225-019). Dep. NTIS, PC A03/ 
AOl. 

Research has been centered around the question as to how 
lant cell enlargement is controlled and regulated at the cellular 
vel. Progress is rted on the following projects: proton perme- 

ability of plant cuticles; the control of osmoregulation in Avena 
coleoptiles; an analysis of the acid-extension curves. (ACR) 


16741 Human karyotype as seen by scanning electron microscopy 

of smeared lymphocytes. Gettner, M.E. (Pahlavi Univ., Shiraz, Iran); 

Ledbetter, M.C.; Woods, P.S. pp 400-401 of Thirty-fifth annual 

proceedings of the Electron Microscopy Society of America. Bailey, 

wom Ithaca, NY; Electron Microscopy Society of America 
1 ‘ 


From 35. annual proceedings of the Electron Microscopy 
Society of America; Boston, MA, USA (1977). 

Our objective is to take advantage of the resolving power of 
the scanning electron microscope (SEM) to study details of karyo- 
type morphology for which the light microscope is limited. To the 
best of our knowledgee the SEM has not been used to study 
karyotypes. To demonstrate the feasibility of this, we chose initially 
to examine a standard method used in light mic’ 'y, namely the 
Carnoy-fixed paripheral encase chromosome technique that has 
found such universal favor (1), and to modify it for SEM obervation. 
Methods were devised to permit observation and indexing by light 
microscopy prior to SEM observation. We report here our prelimi- 
nary results using cells smeared on subbed slides then osmium 
ligated, and cells smeared on aluminum coated glass without metal 
staining. Both types of preparations were Giemsa stained and were 
observed uncoated. 


16742 PrUalv. of Colhecae Berteley). vp 504-58) of That 
Hayes, T.L. (Univ. of California, caeceeng $84-587 of Thirty- 
fifty annual age of the Electron Microscopy Society of 
America. Bailey, G.W. (ed.). Ithaca, NY; Electron Microscopy 
Society of America (1977). 

From 35. annual pai of the Electron Microscopy 
Society of America; Boston, MA, USA (1977). 

Frozen specimen methods for preserving the chemical prop- 
erties of fly ash particles by reducing the number of solvent steps 
needed during p' tion for microscopic examination are dis- 
cussed. Freeze drying and ethanol cryofracture of specimens are 
described. The biological surfaces were maintained in the frozen 
specimen. Scanning n ae i of the particles within the 
frozen cell or tissue were performed. Photographs are included. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 16778 


16743 (COO—2783-4) Physiopathology of blood platelets: a 
model system for studies of cell-to-cell interaction. 

November 1, 1! 31, 1979. Baldini, M.G. (Memorial i 
tal, Pawtucket, RI (USA)). 1979. Contract EY-76-S-02-2783. 1 
Dep. NTIS, PC A02/MF A0O1. 

In this report, we will limit ourselves to the detailed descrip- 
tion of four major sections of our research done during the past year: 
platelet interaction with tumor cells; studies of the interaction of 
platelets with macrophages; interaction of platelets with vessel walls; 
and further studies of cyclic nucleotides on stored platelets. 
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16744 (DOE/EV/0243—1) Studies of membrane structure by 
freeze-etching. Progress report. Branton, D. (Harvard Univ., Boston, 
MA (USA)). 1979. Contract EY-76-S-02-2423. 9p. Dep. NTIS, PC 
A02/MF AOl. 

The researchers devised a rapid = for measuring 
covalent bond breakage in a simple model system to determine the 
extent to which glycophorin was cleaved when the frozen vesicles 
were fractured. Evidence showed that no covalent bonds are broken 
during the fracture procedure. Membrane splitting was shown to be 
quantified under special circumstances when erythrocyte membranes 
are appressed to a polylysine-coated surface. Results show that 
freeze fracture at temperatures below that of liquid nitrogen results 
in the appearance of conaidershie detail on E faces of purple 
membranes. Detail seems to improve as the temperature is lowered, 
suggesting that the smooth E faces in conventional freeze fractures 
may be a result of plastic deformation and flow of membrane 
components. Results show that ultra-low temperature freeze-fractur- 
ing can reduce plastic distortion and, particularly when used in 
conjunction with rotary replication, should improve our ability to 
discern small labels attached to transmembrane proteins. (PCS) 


GENETICS 
REFER ALSO TO CITATION(S) 16760, 16783, 16876 


16745 (DOE/TIC—11132) Innate and genetic nature of circadi- 
an rhythms. Ehret, C.F. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF AOl1. 

The field of Circadian Cybernetics is presented as a major 
new integrating — that deals with biological time constants in 
the temporal range from minutes to days. The essential generaliza- 
tions that give the field strong predictive power are presented in the 
form of 3 sets of rules: (1) The Mode Rules; (2) The Period Rules; 
and (3) The Phase Rules. Within this context the innate and phylo- 
genetically ubiquitous nature of circadian oscillations is comprehend- 
ed, along with their responses to a wide variety environmental 
stimuli. 


16746 (SAN—0326-T1) Mutation rates and mutational loads in 
man. Annual report of scientific activity, 1978-79. Cavalli- 
Sforza, L.L. (Stanford Univ., CA (USA). Dept. of Genetics). 1979. 
Contract EY-76-S-03-0326-033. 7p. Dep. NTIS, PC A02/MF AOl. 


Gene frequency maps have been constructed with computer- 
assisted analysis for all aboriginal populations of the world. Selective 
effects of climate were studied. Theoretical studies extended to 
behavioral variations in learning and in acquisition of viral and 
infectious diseases. (PCS) 


16747 Patterns of genetic and phenotypic suppression of lys2 
mutations in the yeast Saccharomyces cerevisiae. Chattoo, B.B.; 
Palmer, E.; Ono, B.; Sherman, F. (Univ. of Rochester, NY). Genet- 
ics; 93: No. 1, 67-79(Sep 1979). 

A total of 358 lys2 mutants of Saccharomyces cerevisiae have 
been characterized for suppressibility by the following suppressors: 
UAA and UAG suppressors that insert tyrosine, serine, or leucine; a 

utative UGA suppressor; an omnipotent suppressor SUP46; and a 
tameshift suppressor SUF 1-1. In addition, the lys2 mutants were 
examined for phenotypic suppression by the aminoglycoside antibi- 
otic paromomycin, for osmotic remediability and for temperature 
sensitivity. The mutants exhibited over 50 different patterns of 
suppression and most of the nonsense mutants appeared similar to 
nonsense mutants previously described. A total of 24% were sup- 
pressible by one or more of the UAA suppressors, 4% were sup- 
pressible by one or more of the UAG suppressors, while only one 
was suppressible by the UGA suppressor and only one was weakly 
= yiTKY by the frameshift suppressor. One mutant responded to 
both UAA and UAG suppressors, indicating that UAA or UAG 
mutations at certain rare sites can be exceptions to the specific action 
of UAA and UAG suppressors. Some of the mutants appeared to 
require certain types of amino acid replacements at the mutant sites 
in order to produce a functional gene product, while others appeared 
to require suppressors that were expressed at high levels. Many of 
the mutants suppressible by SUP46 and paromomycin were not 
suppressible by any of the UAA, UAG, or UGA suppressors, 
indicating that omnipotent suppression and phenotypic suppression 
need not be restricted to nonsense mutations. All of the mutants 
suppressible by SUP46 were also suppressible by paromomycin, 
suggesting a common mode of action of omnipotent suppression and 
phenotypic misreading. 


16748 Genetic relation of life span to metabolic rate for inbred 
mouse strains and their hybrids. Sacher, G.A.; Duffy, P.H. (Argonne 
National Lab., IL). Fed. Proc.; 38: No. 2, 184-188(Feb 1979). 
From 62. annual meeting of the Federation of American 
Societies for Experimental Biology; Atlantic City, NJ (13 Apr 1978). 
Average life spans were estimated for the male progeny from 
21 of the 25 possible matings of 5 inbred mouse strains. Oxygen 
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consumption was measured in an open system over a 48-hour inter- 
val. Resting metabolism, M/sub re/, and average metabolism, M/sub 
av/, were determined at 6 to 8 months of age, and at 24 to 34 
months. Body weight, W, was determined at the time metabolism 
was measured. Life span, L, is negatively correlated with M/sub re/, 
and M/sub av/, and positively correlated with W at both ages of 
measurement. This is in accord with the metabolic wear factor that 
had previously been established among 85 different species of mam- 
mals. A new metabolism variable, the energy partition coefficient, 
defined as the ratio of average to resting metabolic rate, M/sub av// 
M/sub re/, has a parabolic relation to body weight, i.e., is i 

at an intermediate body size. The squared body weight deviation in 
turn has a negative correlation with life span. The correlation of L 
with M/sub av//M/sub re/ is positive, as expected, but not signifi- 
cant. These data suggest the existence of a longevity factor depend- 
ent on the partition of energy between the phasic metabolism of 
activity and the continuous maintenance metabolism. 
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16749 Selection of lys2 mutants of the yeast Saccharomyces 
cerevisiae by the utilization of a-aminoadipate. Chattoo, B.B. (Univ. 
of Rochester, NY); Sherman, F.; Azubalis, D.A.; Fjellstedt, T.A.; 
Mehnert, D.; Ogur, M. Genetics; 93: No. 1, 51-65(Sep 1979). 

Normal strains of Saccharomyces cerevisiae do not use a- 
aminoadipate as a principal nitrogen source. However, a-aminoadi- 
pate is utilized as a nitrogen source by lys2 and lysS strains having 
complete or partial deficiencies of a-aminoadipate reductase and, to 
a limited extent, by heterozygous lys2/ + strains. Lys2 mutants 
were conveniently selected on media containing a-aminoadipate as a 
nitrogen source, lysine, and other supplements to furnish other 
posible auxotrophic requirements. The lys2 mutations were obtained 
in a variety of laboratory strains containing other markers, including 
other lysine mutations. In addition to the predominant class of lys2 
mutants, low frequencies of lysS5 mutants and mutants not having any 
obvious lysine requirement were recovered on a-aminoadipate 
medium. The mutants not requiring lysine appeared to have muta- 
tions at the lys2 locus that caused partial deficiencies of a-aminoadi- 
pate reductase. Such partial deficiencies are believed to be sufficient- 
ly permissive to allow lysine biosynthesis, but sufficiently restrictive 
to allow for the utilization of a-aminoadipate. Although it is un- 
known why partial or complete deficiencies of a-aminoadipate re- 
ductase cause utilization of a-aminoadipate as a principal nitrogen 
source, the use of a-aminoadipate medium has considerable utility as 
a selective medium for lys2 and lys5 mutants. 


METABOLISM 
REFER ALSO TO CITATION(S) 16734, 16735, 16748 


16750 Light-dark regulation of starch metabolism in chloroplasts. 
I. Levels of metabolites in chloroplasts and medium during light-dark 
transition. Kaiser, W.M.; Bassham, J.A. (Univ. of California, Berke- 
ley). Plant Physiol.; 63: No. 1, 105-108(Jan 1979). 

In Spinacia oleracea the kinetics of CO: fixation, of starch 
formation, and of changes in the levels of metabolites in chloroplasts 
and the surrounding medium has been investigated during light-dark 
and dark-light transitions with isolated intact chloroplasts. The inter- 
nal level of orthophosphate stays constant throughout a light-dark- 
light cycle. The concentration of 3-phosphoglycerate in the chloro- 
plasts is about 4 millimolar in the light and decreases in the dark 
within 3 minutes to about 1.6 millimolar. The level of the hexose 
monophosphates shows a reverse trend, increasing from about 2.2 
millimolar in the light to 6 millimolar in darkness. In the subsequent 
light period both compounds reach their original levels within 2 
minutes. The chloroplastic concentrations of dihydroxyacetone 
phosphate, of the pentose monophosphates, and of the hexose- and 
heptose bisphosphates remain constant at about 0.4 millimolar 
throughout the light-dark-light cycle. In the medium, the concentra- 
tion of 3-phosphoglycerate increases and dihydroxyacetone phos- 
phate decreases in the dark phase: this is due to an exchange of 
internal 3-phosphoglycerate for external dihydroxyacetone phos- 
phate. Part of the reimported dihydroxyacetone phosphate is con- 
verted into hexose monophosphates via aldolase and fructose bis- 
phosphatase during the first minutes of darkness. Due to the ob- 
served exchange transport reactions, the large difference between 
the transenvelope concentration gradients of 3-phosphoglycerate, 
dihydroxyacetone phosphate, and orthophosphate which exist in the 
light, is completely abolished after 2 to 3 minutes in the dark. The 
kinetics and the magnitudes of the changes of metabolite concentra- 
tions during the light-dark-light cycle are compared to the kinetics 
of starch formation, and their relevance for a possible light-dark 
regulation of starch synthesis is discussed. 
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16751 foamy Se women & cemensten & OS: Settee 
incorporation into peat Ss the effects of different strains and 
sexes of mice. McDonald, T.P.; Clift, R.; Cottrell, M. (Tennessee 

Univ., Knoxville (USA). Memorial Research Center and Hospital). 
Exp. Hematol; 7: No. 6, 289-296(1979). 

Several workers have used mice for thrombocytopoiesis-stim- 
ulating factor (TSF) assays, but the methods have differed. In quest 
of the optimum TSF assay conditions, we investigated the effects of 
interval between isotope injection and measurement of **S incorpo- 
ration into platelets, different mouse strains and sexes of mice. The 
**S incorporation into platelets of mice increased with increase of 
the interval after isotope injection. However, the greatest difference 
in radioactivity between control and TSF-injected mice occurred at 
16-40 h for normal mice and 24 h for rebound-thrombocytotic mice. 
When C3H, BALB/c or B6D2F; mice were injected with platelet 

ific antisera, similar degrees of thrombocytopenia and rebound- 
bocytosis occurred. After injection of a standard dose of TSF, 
C3H and B6D2F; mice showed greater isotopic incorporation levels, 
compared to suitable controls, than did BALB/c mice. Female and 
male mice exhibited essentially the same response to a standard dose 
of TSF. The data show that the mouse strain and isotopic incorpora- 
tion time influence the sensitivity of the TSF assay but sex of test 
animals does not. 
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REFER ALSO TO CITATION(S) 16760 
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16752 (CONF-790783—1) Applications of ROC analysis in diag- 
nostic image evaluation. Metz, C.E. (Chicago Univ., IL (USA); 
Franklin McLean Memorial Research Inst., Chicago, IL (USA)). 
oar Contract EY-76-C-02-0069. 27p. Dep. NTIS, PC A03/MF 
AOl. 


From AAPM summer school on recording system measure- 
ments and techniques; Chapel Hill, NC, USA (22 Jul 1979). 

The need for Receiver Operating Characteristic (ROC) analy- 
sis is indicated by a discussion of the limitations of accuracy and of 
sensitivity and specificity as indices of diagnostic detection or discr- 
mination performance. The concept of a variable decision threshold 
is shown to lead in a natural way to the ROC curve as a means for 
specifying diagnostic performance. Practical techniques for measur- 
ing ROC curves are described, and directions for possible generaliza- 
tions of conventional ROC analysis are indicated. 


16753 (ORNL—5308, pp 298-304) Nuclear medicine imaging 
and data processing. Bell, P.R.; Dillon, R.S. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

The Oak Ridge Imaging System (ORIS) is a software operat- 
ing system structure around the Digital Equipment Corporation's 
PDP-8 minicomputer which provides a complete range of image 
manipulation procedures. Through its modular design it remains 
open-ended for easy expansion to meet future needs. Already includ- 
ed in the system are image access routines for use with the rectilinear 
scanner or gamma camera (both static and flow studies); display 
hardware design and corresponding software; archival storage pro- 
visions; and, most important, many image processing techniques. 
The image processing capabilities Baw image defect removal, 
smoothing, nonlinear bounding, preparation of functional images, 
and transaxial emission tomography reconstruction from a limited 
number of views. 


16754 (PNL—3300(Pt.5), pp 83-85) Urinary excretion of metals 
and DTPA. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

Urine samples from a person treated intravenously with 
diethylenetriaminepentaacetic acid (DTPA) salts to promote the 
excretion of **‘Am were assayed for metals and DTPA. Zinc was 
the only essential body metal excreted faster than normal. Use of 
either NasZnDTPA or NasCaDTPA combined with oral d es of 
ZnSO, appeared to completely compensate for this rapid loss. Many 
urine samples were assayed for DTPA by the sensitive method 
developed last year, but bacterial degradation obscured any DTPA- 
excretion patterns. 
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16755 SS of Se sak E> otarinns a0 determined by image 
ee ee ee eee uss, M.G.; Sherman, LS. (Ar- 
as ational Lab., IL (USA)). Phys. Med. Biol.; 24: No. 4, 702- 
10(Jul 1979). 


Deep-lying cold lesions are often of marginal object contrast. 

Any a reduction caused by the detector may hinder their 
detectability. The capabilities of Ge and Nal(T1) detectors have been 
com; on the basis of imaging efficiency and scatter rejection 
ility. When the Nal(T1) baseline was at 126 keV, the void 
contrast obtainable with Ge detectors was 50% r than that 
with Nal(TI). If the signal-to-noise ratio (S/N) with Ge was not 
equal to or hi than that with Nal(Tl), this contrast advantage 
by excessive statistical noise. Since the lower 

detection efficiency of Ge crystals largely offsets their higher con- 
trast, to obtain equal S/N in equal imaging times the Ge detection 
area had to be comparable to that of Nal(T1). When the Nal(T1) 
base-line was at 145 keV, the window efficiency was reduced but the 
contrast was nearly as high as that with Ge. The Ge detection area 
for equal S/N was then 40% of the Nal(Tl) area. Thus, 2 Ge 
detector having half the area of Nal(T1) is of questionable merit. Ge 
detector arrays comparable in area to Nal(T1) are feasible and would 


be superior imaging devices. 


EXTERNAL RADIATION IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 16752 


EXTERNAL RADIATION IN THERAPY 
REFER ALSO TO CITATION(S) 16805 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 15059, 15061, 16735, 16747, 
16776, 16786 


16756 Anion and cation radicals of bacteriochlorophyll and bac- 
teriopheophytin b: their role in the primary charge separation of 

viridis, Davis, M.S.; Forman, A.; Hanson, L.K.; 
Thornber, J.P.; Fajer, J. (Brookhaven National Lab., Upton, NY). J. 
Phys. Chem.; 83: No. 26, 3325-3332(27 Dec 1979). 

R, ENDOR, and redox characteristics of anion 
and cation radicals of bacteriochlorophyll b (BChl) and bacterio- 
pheophytin b (BPh) have been obtained in nonaqueous solvents. The 
radicals exhibit properties similar to those of BChl a derivatives, as 
expected from extended Huckel and Pariser-Parr-Pople MO calcula- 
tions. The electronic configurations of the racicals have been as- 
signed on the basis of the MO calculations and by analogy with 
BChl a and BPh a results. Oxidized reaction centers of Rhodopseu- 
domonas viridis do not display the V2 narrowing of the ESR line 
width nor the 50% decrease in ENDOR splittings expected for a 
symmetric cation dimer, when compared to BChl b*. Nonetheless, 
computer simulations indicate that a dimeric model for P960, the 
primary donor of R. viridis, can be rationalized by imposing a 
torsional angle on ring IV different from that found in crystals of 
Chi a, i.e., P960 may be a dimer with a twist. Comparison of the 
resolved ESR spectra and ENDOR splittings of the primary sy 
tor (I-) of R. viridis with in-vitro results indicates that I- 
monomeric anion. Optical and redox data favor BPh over BChI A 
the primary acceptor. These results allow a description of the 
electronic profile of the species which evolve within a picosecond 
time domain in the primary conversion of light into chemical energy 


at ~ 1000 nm. 
: isolation 


16757 Phycobilisomes from blue-green and red algae: 
criteria and dissociation characteristics. Gantt, E.; Lipschultz, C.A.; 
Grabowski, J.; Zimmerman, B.K. (Smithsonian Institution, Rock- 
ville, MD). Contract EY-76-S-05-4310. Plant Physiol.; 63: No. 4, 615- 
620(Apr 1979). 

A general procedure for the isolation of functionally intact 
phycobilisomes was devised, based on modifications of previously 
used procedures. It has been successful with numerous species of red 
and blue-green algae (Anabaena variabilis, Anacystis nidulans, Ag- 
menellum quadruplicatum, Fremyella diplosiphon, Glaucosphaera 
vacuolata, Griffit pacifica, Nemalion multifidum, Nostoc sp 
Phormidium persicinum, Porphyridium cruentum, P. sordidum, P. 
aerugineum, Rhodosorus marinus). Isolation was carried out in 0.75 
molar K-phosphate (pH 6.8 to 7.0) at 20 to 23 C on sucrose step 
gradients. Lower temperature (4 to 10 C) was usually unfavorable 
resulting in uncoupling of energy transfer and partial dissociation of 
the phycobilisomes, sometimes with complete loss of allophyco- 
cyanin. Intact phycobilisomes were characterized by fluorescence 
emission peaks of 670 to 675 nanometers at room temperature, and 
678 to 685 nanometers at liquid nitrogen temperature. Uncoupling 
and subsequent dissociation of phycobilisomes, in lowered tonic 
conditions, varied with the species and the degree of dissociation but 
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occurred preferentially between phycocyanin and allophycocyanin, 
or between phycocyanin and phycoerythrin. 
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16758 and 

Chesapeake Bay ph Loftus, 
M.E.; Place, A.R.; Seliger, H.-H. (Johns Hopkins Univ., Baltimore, 
MD). Contract EY-76-S-02-3278. Estuaries; 2: No. 4, 236-248(Dec 
1979). 

The rates of photosynthetic carbon fixation for some natural 
populations of Chesapeake Bay phytoplankton and for unialgal cul- 
tures of species isolated from those populations follow hyperbolic 
saturation kinetics with respect to total inorganic carbon concentra- 
tions. The apparent half-saturation constants, K/sub c/, measured by 
%C uptake are close to and in some cases larger than ambient 
concentrations of total inorganic carbon, indicating that inorganic 
carbon can be a limiting nutrient in eutrophic systems. Addition of 
bicarbonate ion to incubation bottles increased the measured ™*C 
uptake rates by factors as high as 2.5 for natural samples and 4.5 for 
laboratory cultures. 


MORPHOLOGY 


16759 Effect of age on pulmonary structure and function of 
immature and adult animals and man. Mauderly, J.L. (Inhalation 
Toxicology Research Inst., Albuquerque, NM). Contract EY-76-C- 
04-1013. Fed. Proc.; 38: No. 2, 173-177(Feb 1979). 

From 62. annual meeting of the Federation of American 
Societies for Experimental Biology; Atlantic City, NJ (13 Apr 1978). 

Literature on the comparative effects of aging on lungs of 
immature and adult animals and man was reviewed and additional 
data for dogs were presented. The dog is the only animal for which 
comprehensive data have been reported. Human lungs grow primar- 
ily by addition of alveoli to 8 y, then by increasing the size of 
respiratory airspaces. Alveolar sizes of most mammals are similar at 
birth but vary in proportion to body size in adults. Lung volumes of 
dogs and man increase in proportion to body growth until young 
adult-hood, and then total lung volume remains constant. Maximal 
functonal efficiencies are reached at approximately 20 y in man and 1 
y in dogs. Lungs of dogs and man also undergo similar progressive 
age-related changes during adulthood. Alveoli enlarge and coalesce, 
resulting in losses of elasticity and surface area and an increase in the 
fixed lung volume at the expense of mobile volume. Gas mixing and 
alveolar-capillary gas exchange become less efficient. Static pres- 
sure-volume relationships of all adult mammals are shifted toward 
reduced elastic recoil with age. In contrast to findings in man and 
dogs, both excised and intact lung volumes of rodents continue to 
increase after young adulthood. The gas exchange capacity of rats 
increases in parallel to the volume increase. These species differences 
demonstrate the need for careful selection of animal models for the 
study of aging of the human lung. 


PATHOLOGY 


16760 (DOE/TIC—11099) Mitomycin c-induced sister chroma- 
tid and classical chromosome lesions in cultured lympho- 
cytes of saguinus oedipus oedipus and saguinus fuscicollis illigeri. 
Sayer, A.M. (Tennessee Univ., Knoxville (USA)). Dec 1979. Con- 
tract EY-76-C-05-0033. 76p. Dep. NTIS, PC AOS/MF AOl1. 

Thesis. 

Lymphocyte cultures from 10 tamarins of the cancer prone S. 
oedipus species and from 10 tamarins of the cancer resistant S. 
fuscicollis species were treated in vitro with the clastogen mitomycin 
C to determine whether there were differences in sensitivity to 
mutagen-induced cytogenetic lesions between the two species of 
tamarins or within S. oedipus animals. No differences in either 
spontaneous or mutagen-induced sister chromatid exchange were 
observed between S. oedipus and S. fuscicollis, but there was signifi- 
cant variability in induced sister chromatid exchange frequencies 
within S. oedipus. Further studies of animals related to the tamarin 
with the highest induced sister chromatid exchanges demonstrated 
that the same trait was present in lymphocytes of a sibling and the 
female parent. Induced classical chromosome lesions evaluated in 
cultures from these same animals showed the same increased re- 
sponse over other animals tested from either species. These data 
Suggest that individual S. oedipus animals may have increased sensi- 
tivity to mutagen-induced cytogenetic lesions and that this sensitivity 
may be the expression of a genetic trait. Whether this sensitivity is 
related to the increased incidence of colon cancer in animals of the 
same species is not known, but chromosomal sensitivity has been 
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demonstrated in cells from patientss with several genetic diseases, 
also characterized by an increased risk of cancer. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 15018, 16723, 16730, 16733, 
16759, 16760, 16810, 16811, 16812, 16867, 16874 


16761 Mathematical analysis of the dependence of cell potential 
on external potassium in corn roots. Cheeseman, J.M.; Hanson, J.B. 
(Univ. of Illinois, Urbana). Contract EY-76-S-02-0790. Plant Physiol.; 
63: No. 1, 1-4Jan 1979). 
The K* dependence of normal (psi) and diffusion (psi/sub D/ 
) potentials in corn roots [Zea mays L., hybrid (A619 x Oh43) x 
A632] was determined experimentally and analyzed with respect to 
the parameter & [defined as exp (F —s In the presence of 10 
micromolar carbonyl cyanide p-trifluoromethoxyphenylhydrazone 
(FCCP), psi behaved as expected of a diffusion potential. Based upon 
the ane wee (a) that FCCP did not change any term of the 
Goldman-Hodgkin-Katz equation, and (b) that total potential was 
functionally the algebraic sum of psi/sub D/ and psi/sub p/ (the 
deviation from psi/sub D/ due to an electrogenic system), psi/sub p/ 
was found to be a complex function of external potassium and to 
have a minimum value of 0.69 millimolar K ion activity outside the 
cell. Analysis of psi allowed us to develop an equation which 
redicts a complicated K* dependence of psi such as that found by 
ertz and Higinbotham. 


16762 Solubility of gases and the temperature dependency of 
whole leaf affinities for carbon dioxide and oxygen. Tenhunen, J.D.; 
Weber, J.A.; Yocum, C.S.; Gates, D.M. (Univ. of Michigan, Ann 
Arbor). Contract AT(11-1)-2164. Plant Physiol; 63: No. 5, 916- 
923(May 1979). 

An analysis of the kinetics of simultaneous photosynthesis and 
photorespiration at the end of a diffusion path is applied to observed 
net photosynthetic rate as a function of O2 and CO: concentrations. 
The data of Ku and Edwards (Plant Physiol. 59: 991-999, 1977) from 
wheat (Triticum aestivum L.) are analyzed in detail. Ku and Ed- 
wards, using an analysis that ignored diffusion resistance between 
the intercellular air space and fixation site, the competitive effect of 
CO, on photorespiration, and the actual concentrations of gases at 
the fixation site, concluded that: (a) the affinity coefficient of the leaf 
for CO2 was approximately 3.5 to 5 micromolar; (b) this affinity 
coefficient is independent of temperature between 25 and 35 C; (c) 
the effect of O2 was independent of temperature over this range; and 
(d) competition between CO. and O: is responsible for the major 
share of CO loss from photosynthesis due to photorespiration. They 
suggest that using gas concentrations calculated as equilibrium 
values in the liquid phase is very important in reaching these 


conclusions. By applying a more complete analysis to their data 


which includes diffusion in the cell, it is concluded that: (a) the 
affinity coefficient of the leaf for CO. is 0.1 to 1.1 micromolar; (b) 
the temperature dependence of this affinity coefficient cannot be 
determined from existing data, but there is no evidence to refute 
ind dent temperature effect on the two functions of ribulose-1,5- 
bisphosphate carboxylase-oxygenase being important in the regula- 
tion of whole leaf net photosynthesis; and (c) the competitive 
interplay of CO2 and O: at ribulose-1,5-bisphosphate carboxylase 
may under certain conditions lead to a stimulation of fixation by the 
Calvin cycle because of photorespiration. These conclusions are 
reached whether CO2 and O» are expressed as dissolved concentra- 
tions or as gas concentrations in the intercellular air space. 


16763 Environmental influences on open stomates of a Crassula- 
cean acid metabolism plant, Agave deserti. Nobel, P.S.; Hartsock, 
T.L. (Univ. of California, Los Angeles). Contract EY-76-C-03-0012. 
Plant Physiol.; 63: No. 1, 63-66(Jan 1979). 

¢ major short term stomatal response of Agave deserti was 
to temperature; increases in leaf temperature led to decreases in 
water vapor conductance for stomatal opening during the daytime 
(Cs mode) as well as at night (Crassulacean acid metabolism or 
CAM mode). Hourly changes in the water vapor concentration drop 
from leaf to air had no significant stomatal effect in either mode. 
Stomatal responses to external CO: levels up to 800 microliters per 
liter were not significant after 15 minutes and only moderate after a 
few hours, suggesting that CO. effects on open stomates of this 
succulent were indirect in both CAM and C; modes. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 16739, 16890, 16892 


16764 Methionine metabolism and ethylene formation in etiolated 
pea stem sections. Schilling, N.; Kende, H. (Michigan State Univ., 
East Lansing). Contract EY-76-C-02-1338. Plant Physiol.; 63: No. 4, 
639-642(Apr 1979). 
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Stem sections of etiolated pea seedlings (Pisum sativum L. cv. 
Alaska) were incubated overnight on tracer amounts of L-[U- 
14C]methionine and, on the following morning, on 0.1 millimolar 
indoleacetic acid to induce ethylene formation. Following the over- 
night incubation, over 70% of the radioactivity in the soluble frac- 
tion was shown to be associated with S-methylmethionine (SMM). 
The specific radioactivity of the ethylene evolved closely paralleled 
that es carbon atoms 3 and 4 of methionine extracted from the tissue 
and was always higher than that determined for carbon atoms 3 and 
4 of extracted SMM. Overnight incubation of pea stem sections on 1 
millimolar methionine enhanced indoleacetic acid-induced ethylene 
formation by 5 to 10%. Under the same conditions, 1 millimolar 
homocysteine thiolactone increased ethylene synthesis by 20 to 25%, 
while SMM within a concentration range of 0.1 to 10 millimolar did 
not influence ethylene production. When unlabeled methionine or 
homocysteine thiolactone was applied to stem sections which had 
been incubated overnight in L-[U-'*C]methionine, the specific radio- 
activity of the ethylene evolved was considerably lowered. Applica- 
tion of unlabeled SMM reduced the specific radioactivity of ethylene 
only slightly. 


16765 Proline accumulation in water-stressed barley leaves in 
relation to translocation and the nitrogen budget. Tully, R.E.; Hanson, 
A.D.; Nelsen, C.E. (Michigan State Univ., East Lansing). Contract 
EY-76-C-02-1338. Plant Physiol.; 63: No. 3, 518- 523(Mar 1979), 

Mobilization of N from leaves of barley (Hordeum vulgare 
L.) during water stress, and the role of proline as a mobilized species, 
were examined in plants at the three-leaf stage. The plants responded 
to water stress by withdrawing about 25% of the total reduced N 
from the leaf blades via phloem translocation. Most of this N loss 
was during the first 2 days while translocation of '*C-photosynthate 
out of the stressed blade still remained active. Free proline accumu- 
lation in the blade was initially slow, and became more rapid during 
the 2nd day of stress. Although a major free amino acid, proline 
accounted for only about 5% of the total N(soluble + insoluble) 
retained in severely stressed blades. When the translocation pathway 
in water-stressed leaves was interrupted just below the blade by a 
heat girdle, a cold jacket, or by blade excision, N loss from the blade 
was prevented and proline began to accumulate rapidly on Ist day of 
stress. Little free proline accumulated in the blades until after the 
ability to translocate was lost. Proline was, however, probably not a 
major species of N translocated during stress, because proline N 
accumulation in heat-girdled stressed leaves was five times slower 
than the rate of total N export from intact blades. 


16766 Comparison of the responses of corn root tissue to fusicoc- 
cin and washing. Gronewald, J.W.; Cheeseman, J.M.; Hanson, J.B. 
(Univ. of Illinois, Urbana). Contract EY-76-S-02-0790. Plant Physiol.; 
63: No. 2, 255-259(Feb 1979). 

A comparison has been made of the effects of fusicoccin with 
those of washing on segments of corn (Zea mays L.) root tissue. 
Both fusicoccin and washing caused increases in K* (**Rb) influx, 
net H” efflux, and electrogenic cell membrane potential, but with no 
effect on respiration rate. The similarity was most evident with fresh 
tissue during the initial phases of washing, prior to the developmen- 
tal changes which augment the anion and general solute transport 
rates of the tissue. After the development of enhanced transport 
capacity the proportional response to fusicoccin was much dimin- 
ished. It is suggested that the fusicoccin-like response to washing 
may be a manifestation of recovery from injury. 


PUBLIC HEALTH 
REFER ALSO TO CITATION(S) 15989, 16595, 16682 


16767 (ORNL—5308, pp 1-8) Dosimetry for new energy system 
pollutants. Gammage, R.B. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

One objective is to optimize monitoring instrumentation for 
polynuclear aromatic compounds. Analytical capability is extended 
to vapors, airborne particulates, and surface contamination in data 
form that will be suitable for subsequent health studies. Analytical 
techniques investigated include: second-derivative uv-absorption 
spectrometry, room-temperature phosphorimetry, differential subli- 
mation, thermoluminescence analysis, and portable mass spectrom- 
etry. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 15183, 15184, 15185, 15187, 
15364, 16264, 16266, 16729, 16766, 16863 
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(COO—0016-T2) Energy for agriculture. 
retrieval system. Stout, B.A.; Myers, cx (comps.). 
(Michigan State Univ., East Lansing (USA). Dept. of 7 9 


eye Dec 1979. Rentuat” EY- 1eC-O2 0016. 4 
S, PC A18/MF AO1. 
Energy may come from the sun or the earth or be the product 


rf pa materials or agricultural wastes. Whatever its source, energy 
le to our way of life, beginning with the production, 
ple end distribution of abundant, high quality food and fiber 
supplies. specialized bibliography on the subject of energy for 
‘iy 197, contains 2613 citations to the literature for 1973 through 
1979. Originally issued by Michigan State University Le 9 it 
is vin reprinted and distributed by the U.S. Departmen a 
culture. The literature citations will be Pret a en AGRIC- 
OLA A ultural On-Line Access), the com oat, biblio- 
¢ ta base maintained by Technical Information Systems 
Cri ), a tt of USDA's Science and Education Administra- 
tion (SEA). compo citations and the listing of research projects will be 
combined with other relevant references to provide a continuously 
Tae source of information on energy programs in the agricultur- 
field. No abstracts are included. 


16769 Effects of the herbicide San 9789 on photomorphogenic 
responses. Jabben, M.; Deitzer, G.F. (Smithsonian Radiation Bi 
Lab., Rockville, MD). Contract EY-76-S-05-4241. Plant Physiol; 
No. 3, vr hea 1979). 

The herbicide, 4-chloro-5-(methylamino)-2-(a,a,a-trifluoro- 
m-tolyl)-3(2H)-pyridazinone (San 9789), an inhibitor that prevents 
both carotenoid and chlorophyll accumulation and normal chloro- 
plast development in white light, does not affect the ph 
effectiveness ——— in dark- and light-grown plants. 
far red reversibility of growth inhibition, stimulation of anthocyanin 
synthesis, and stimulation of phenylalanine ammonia-lyase synthesis 
are not significantly different in plants grown with and without San 
9789. Despite the complete absence of photosynthesis, flowering 
could be induced in the long day plant Hordeum vul L. when 
sucrose was provided to the leaves. Since the non ectechenioal 
reactions of f. ytochrome also are not affected by the Sesbicide, Sen 
9789 may be used as a tool to study the phytochrome system 
spectrophotometrically in plants grown for relatively long periods 
under high intensity white light. 


16770 National forest biomass inventory. Young, H.E.; Tryon, 
T.C. Orono, ME; University of Maine (1978). lip. (CONF- 
7806180—1). 

From Forest inventory meeting; Bucharest, Romania (18 Jun 
1978). 

Three combined volume-biomass forest inventories of com- 
oo tree and woody shrub species on nearly one million hectares 
ave established that if local weight tables or regression equations 
are available that minimal additional field work and a second com- 
puter run for the biomass more than doubles the amount of informa- 
tion for only minimal additional cost. There is already a rapidly 
increasing need for forest material that can be used for (1) energy, 
(2) basic materials for the chemical industries and (3) animal fodder 
in addition to conventional solid and reconstituted products. Such 
pressing need makes national biomass inventory a prerequisite for 
policy and planning decisions. 


16771 Forest biomass inventory. Young, H.E. Orono, ME; Uni- 
versity of Maine (1978). 10p. (CONF-7804165—1). 

From Symposium on complete tree utilization of southern 
pine; New Orleans, LA, USA (17 Apr 1978). 

This meeting establishes that large-scale complete forest utili- 
zation is fast approaching. For such utilization to continue in perpe- 
tuity there must be complete forest management to insure healthy 
viable forests. The first step in complete forest management is a 
biomass inventory of all woody shrub and tree species. Biomass 
inventories provide complete vegetational information on the stand- 
ing forest, permit estimation of site productivity and when coupled 
with nutrient sampling can be used to assess periodically the forest 
vigor. Three combined volume-biomass inventories of nearly 
2,400,000 acres in Maine have established that the additional cost for 
the biomass information is only about five percent more for the 
additional field work if a set of fresh and dry weight tables or 
regression equations are available for each species present. 


TRACER TECHNIQUES 


Radioimmunoassay of soybean proteins having high meth- 
ionine, high half-cystine content. Quantitative variation in seeds of Ms 
plants and of a sampling of the World Collection. Foard, D.E.; 
Hwang, D.L.; Pao, W.L.; Wong-Huang, W.O.; Yang, W.K. (Tennes- 
see Univ., Oak Ridge (USA). Graduate School of Biomedical Sci- 
ences; Oak Ridge National Lab., TN (USA)). pp 430 of Seed protein 
improvement in cereals and grain legumes. Vol. 2. Vienna, Austria; 
International Atomic Energy Agency (1979). 

From Symposium on seed protein improvement in cereals and 
grain legumes; Neuherberg, F.R. Germany (4 Sep 1978). 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 16426, 16718 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 16549 


16773 (CONF-790249—1) Pathogenic mechanism in lung fibro- 
sis. Witschi, H.; Haschek, W.M.; Meyer, K.R.; Ullrich, R.L.; 
Dalbey, W.E. (Oak Ridge National Lab., TN (USA)). 1979. Con- 
tract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From International conference on occupational lung disease; 
San Francisco, CA, USA (27 Feb 1979). 

The purpose of the study was to examine whether an interac- 
tion between two agents causing alveolar epithelial damage would 
produce lung fibrosis. In mouse lung, intraperitoneal injection of the 
antioxidant butylated hydroxytoluene causes diffuse alveolar type I 
cell necrosis, followed by proliferation of type II alveolar cells. In 
animals exposed to 70% O» or 100-200 rad x rays during the phase of 
type II cell proliferation following BHT, diffuse interstitial lung 
fibrosis developed within 2 weeks. Guantitative analysis of the lungs 
for hydroxyproline showed that the interaction between BHT and 
Oz or x rays was synergistic. If exposure to O2 or x rays was delayed 
until epithelial recovery was complete, no fibrosis was seen. Abnor- 
mally high levels of lung collagen pegs up to 6 months after one 
single treatment with BHT and 100 rad x rays. A commonly seen 
form of chronic lung damage may thus be caused by an acute 
interaction between a bloodborne agent which damages the alveolar 
cell and a toxic inhalant or x rays, provided a critically ordered 
sequence of exposure is observed. 


16774 (DOE/TIC—10124) Organization for radiation protec- 
tion. Operations of the ICRP and NCRP: 1928-1974, Taylor, L.S. 
(Department of Energy, Washington, DC (USA)). Sep 1979. 2074p. 
Dep. NTIS, PC $25.00/MF $8.50. 

The protection of people against the real or possible harmful 
effects of ionizing radiation reflects a unique combination of efforts 


involving art, science, engineering and philosophy. The existence of 
the potential hazard was recognized within a few weeks after the 
discovery in November 1895, of x rays, the first form of ionizing 
radiation known to man. Since that early time, almost continuous 
attention has been directed, in varying degree, to the problem of 
protecting man against any harmful effects of radiation, with the 
result that the nature of the problem and its amelioration is probably 
better understood than for any other toxic agent of such great value 
to mankind and yet of concomitant possible great harm. Hence is is 
feli that many valuable lessons may be learned from a detailed 
understanding of the methods, strategies, mistakes, and successes 
involved in the development of radiation protection practices that 
may be usefully applied in cases of other potentially harmful agents. 
Throughout the development of radiation protection standards, 
there has been steady growth in the understanding of radiation 
effects but many uncertainties and important differences of interpre- 
tation yet remain. Some of these points of issue will be touched 
upon, but their evaluation and reconciliation will not be attempted; 
that is the role of a treatise on radiobiology, since the ultimate 
solutions bear on many areas other than radiation protection. As 
events have shown, certain biomedical conclusions have become 
accepted, within the overall knowledge of the time, only to be 
radically altered as new knowledge has been developed. Changes in 
accepted conclusions have importantly influenced the philosophy 
and practice of radiation protection. 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


16775 Mechanisms of radiation-induced impairment of phosphor- 
ylation of chromatin proteins. Zotova, R.N.; Umanskii, S.R. (Inst. of 
Biological Physics, Pushchino, USSR). Radiobiology (USSR) (Engl. 
Transl.); 18: No. 2, 26-30(1978). 

Translated from Radiobiologiya; 18: No. 2, 183-186(1978). 

In vitro exposure to '*’Cs y rays at a dose of 20 krad lowered 
by 15 to 20% protein kinase activity of nonhistone chromatin 
proteins (NHP) and proteins of nuclear juice (NJP), and by about 
15% the capacity of histones to serve as phosphate group acceptors. 
With lower doses of radiation, changes in activity of these proteins 
could not be demonstrated, DNA exposed to doses of 0.5 to 20 krad 
inhibits protein kinases contained in NHP and NJP. A study was 
made of phosphorylation of proteins contained in reconstructed 
deoxyribonucleoproteins containing intact histones, NHP or NJP, 
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and DNA exposed to different doses of radiation. The level of 
hosphorylation of DNP proteins, which contain DNA exposed to 
.5 to 1 krad radiation, is significantly higher than DNP proteins 
containing native DNA. Thus, the chief cause of increased phos- 
phorylation of chromatin proteins exposed to radiation is a change in 
conformation of chromatin, which occurs as a result of damage to 
DNA structure. 


IN MICROORGANISMS 


16776 Structural integrity of DNA and radiosensitivity of cells as 
a function of balance of DNA and protein Fradkin, G.E.; 
Samoilenko, I.1.; Aizenberg, O.A. (Inst. of eo Moscow, 
USSR). Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 8-14(1978). 

Translated from Radiobiologiya; 18: No. 2, 169-174(1978). 

It was established that there is a correlation between process- 
es of maintaining structural integrity of DNA, viability, and radiore- 
sistance of E. coli cells, on the one hand, and balance of DNA and 
protein synthesis, on the other. 


IN ANIMALS 


REFER ALSO TO CITATION(S) 16801, 16816, 16817, 16818, 
16819, 16822, 16825 


16777 Nicotinamide coenzymes of the rat thymus in the postra- 
diation period. Smirnova, T.N.; Grozdov, S.P. Radiobiology (USSR) 
(Engl. Transl.); 18: No. 2, 31-36(1978). 
Translated from Radiobiologiya; 18: No. 2, 187-191(1978). 
Studies were made for the first time of changes in NADP* 
and NADPN levels, activity of glucose-6-phosphate dehydrogenase, 
glutathione reductase, as well as NAD*, NADN, SH Sroupe, and 
ATP in the rat thymus following exposure to y radiation (900 R). A 
decline was demonstrated in levels of all nicotinamide coenzymes 
and SH groups in the first few minutes after irradiation. After 1 h, 
the NADPN level was 43.2% higher than normal, while the other 
rameters reverted to the normal levels. There was another decline 
in levels of all nicotinamide coenzymes after 4 to 24 h, and this was 
associated with a drop of ATP. After 72 h, there was restoration of 
normal levels of nicotinamide coenzymes, while ATP content re- 
mained lower than normal. Glucose-6-phosphate dehydrogenase ac- 
tivity was 25 to 30% higher only during the first hour of the 
| aga 3 period: glutathione reductase activity did not change. 
e mechanisms of postradiation changes in nicotinamide coen- 
zymes and their link with the state of the thioldisulfide system, 
bioenergetics, and carbohydrate metabolism are discussed. 


RADIATION EFFECTS ON CELLS 
REFER ALSO TO CITATION(S) 16806, 16807, 16808 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 16785, 16806, 16807, 16808 


16778 Effects of radiation on DNA synthesis and permeability of 
cell membranes. Eidus, L.Kh.; Ermekova, V.M.; Levitman, M.Kh. 
(Inst. of Biological Physics, Moscow, USSR). Radiobiology (USSR) 
(Engl. Transl.); 18: No. 2, 1-7(1978). 

Translated from Radiobiologiya; 18: No. 2, 163-168(1978). 

The dynamics of change in rate of uptake of *H-thymidine in 
DNA and whole cells following exposure to y radiation at a dose of 
360 rad were studied in cultures of Chinese hamster fibroblasts. It 
was shown that there is a change in permeability of plasma mem- 
branes for thymidine immediately after irradiation, and that it is 
possible for the changes to occur in different direction, with fluctuat- 
ing dynamics. Considering the changes in the intracellular pool of 
precursor, DNA synthesis is 30% inhibited by radiation, while the 
dynamics of changes therein are also inherent in other nonspecific 
cellular reactions to lesion. The contradiction of literature data 
pertaining to the dynamics of postradiation changes in DNA synthe- 
sis is explained on the basis of the obtained results, and it is indicated 
that one must take into consideration the changes in cell membrane 
permeability when studying processes of synthesis of macromole- 
cules with the use of labeled precursors thereof. 


16779 Investigation of the role of endogenous serotonin in the 
mechanism of action of radioprotective agents. Report 1. Role of 
endogenous serotonin in enhancing radioresistance of different types of 
cells treated with 8-mercaptoethylamine. Konstantinova, M.M.; Nek- 
rasova, I.V.; Smirnova, 1.B.; Gusareva, E.V.; Dontsova, G.V.; Man- 
ukhin, B.N. (Inst. of Developmental Biology, Moscow, USSR). 
Radiobiology (USSR) (Engl Transl.); 18: No. 2, 125-128(1978). 
Translated from Radiobiologiya; 18: No. 2, 265-267(1978). 
The involvement of endogenous serotonin in expression of the 
radiomodifying effect of 8-mercaptoethylamine was studied. Detcr- 
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mination was made of the radiosensitivity of mouse bone marrow 
cells, Ehrlich’s ascites carcinoma and E. coli B bacteria. The bone 
marrow suspension was exposed to x rays in vitro in a dosage of 150 
R. Ehrlich’s ascites tumor (EAT) cells were exposed once to x rays 
in a dosage of 700 R. A day-old culture of E. coli B bacteria, 
containing 1-5.107 cells/ml saline, was exposed to x rays in a dosage 
of 5 kR. Serotonin was assayed in intact cells and cells treated with 
MEA under conditions that were analogous to those used in the 
experiments with radiation. The data indicate that MEA enhances 
the radioresistance of all types of cells tested, regardless of dosage of 
agent and criterion selected to assess the radiation lesions. At the 
same time, the changes in endogenous serotonin content under the 
influence of MEA do not present such similarity. A comparison of 
the effect of MEA on radioresistance of cells to level of endogenous 
serotonin in them at the time of treatment shows that there is no 
correlation between these parameters. (ERB) 


16780 Yield of chromosomal aberrations as a function of dosage 
in primary cultures of Macaca mulatta monkey kidneys fixed at 
different times. Machavariani, M.G.; Dzhemilev, Z.A. (Inst. of Ex- 
perimental Pathology and Therapy, Sukhumi, USSR). Radiobiology 
(USSR) (Engl. Transi.); 18: No. 2, 147-151(1978). 

Translated from Radiobiologiya; 18: No. 2, 281-285(1978). 

A study of the correlation between yield of chromosomal 
aberrations in a primary culture of monkey kidneys in the first 
mitosis and investigation of elimination of chromosomal aberrations 
induced by in vitro irradiation in different doses was conducted. 
These studies were conducted on primary trypsinized cultures of 
kidneys from adult Macaca mulatta monkeys. They were exposed 
immediately after inoculation to radiation delivered by an RUM-13 
unit, in doses of 25, 50, 100, 200, and 400 R. In the first series of 
experiments, cells exposed to radiation immediately after plating 
were fixed on the 3d day to study the dose-effect function within the 
first mitosis. In the second series, cells also irradiated immediately 
after inoculation were fixed at the age of 5 days to examine elimina- 
tion of chromosomal aberrations after delivery of different doses of 
radiation. In both the control and with irradiation, there was a low 
incidence of cells with chromatid aberrations in both experimental 
series. The difference between incidence of chromatic aberrations in 
the control and after delivery of different doses of radiation was not 
significant in both series. In the first series, there is a linear increase 
in number of chromosomal fragments in the range of 25 to 100 R and 
nonlinear increase, with higher doses. There is an increase in inci- 
dence of radiation-induced breaks per unit dose with increase in 
radiation dosage. In the second series, the incidence of aberrant cells, 
total number of chromosomal aberrations and breaks increase linear- 
ly with dosage, as a result of which there is virtually no change in 
number of breaks per 1 R. Regardless of the time of occurrence of 
the first postradiation mitosis, the mean number of breaks per aber- 
rant cell with dicentrics showed virtually no change, which is 
indicative of identical radiosensitivity of cells exposed to radiation at 
the Go stage in both experimental series. (ERB) 


16781 Autoradiographic study of permeability of HeLa cells to 
3H-mexamine. Sverdlov, A.G.; Noskin, L.A.; Silina, A.G.; Stepan- 
ova, I.M.; Ginzburg, E.L. (Leningrad Inst. of Nuclear Physics, 
USSR). Radiobiology (USSR) (Engl. Transi.); 18: No. 2, 152- 
154(1978). 

Translated from Radiobiologiya; 18: No. 2, 285-287(1978). 

The autoradiographic method was used to study permeability 
of the plasma membrane of HeLa cells to tritium-labeled mexamine. 
A suspension of isolated cells (3-5.10°/ml) was inoculated in vials 
with nutrient medium. After incubation for 4 h at 37°C, the nutrient 
medium was replaced with *H-mexamine solution containing 700 
pCi/ml. An exposure time of 20 min at 37°C and mexamine concen- 
tration of (5 x 10-* M) was used. The obtained findings are interpret- 
ed as a manifestation of penetration of tritium-labeled mexamine into 
the cytoplasm and nucleus of HeLa cells within 20 min of incuba- 
tion. The predominant accumulation of tracer above the vacuoles is 
indicative of the role of the vacuolar system in intracellular transport 
of mexamine. The observed condensation of chromatin is indicative 
of a link between mexamine and biopolymers of the nucleus. It may 
be assumed that condensation of chromatin plays some part in 
enhancing radioresistance of cells. Thus, condensed chromatin may 
be less accessible to nucleases, as has been demonstrated with regard 
to transcription enzymes. (ERB) 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 16776, 16779 


16782 Action spectrum for lethality of near-UV light on Haemo- 
philus influenzae and lack of mutation. Cabrera-Juarez, E.; Setlow, 
J.K. (Brookhaven National Lab., Upton, NY (USA)). Mutat. Res.; 
62: No. 1, 1-6(Aug 1979). 
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Mutation and inactivation of H. influenzae have been meas- 
ured following irradiation at various near-UV wavelengths. Inactiva- 
tion takes place most readily at 334 nm (but is unaffected by absence 
of excision or postreplication repair), and decreases markedly at 
longer wavelengths. No induced mutations to resistance to novobio- 
cin or streptomycin or to ability to utilize protoporphyrin instead of 
hemin were detected at any of the wavelengths used. There were 
also no detectable induced mutations in an excision-defective strain 
after 334-nm irradiation. These results are in contrast to the in vitro 
mutation of purified transforming DNA previously observed. 


16783 Stable lethal lesion in offspring of irradiated yeast cells. 
Report 2. Influence of irradiated medium. Bychkovskaya, I.B.; Stanz- 
hevskaya, T.I. (Central Scientific Research Inst. of Roentgenology 
and Radiology, Leningrad, USSR). Radiobiology (USSR) (Engl. 
Transl.); 18: No. 2, 60-64(1978). 

Translated from Radiobiologiya; 18: No. 2, 210-213(1978). 

A study was made of quality of offspring of Saccharomyces 
ellipsoideus Megri B-139 yeast cells, exposed for 20 min to a culture 
medium preirradiated with x rays at a dose of 100 krad, according to 
the criterion of developed macrocolonies and their size over a period 
of 357 days. It was demonstrated that after exposure to the irradiated 
medium, there is persistent retention of defective cells in the experi- 
mental population, manifested by a decrease in number of developed 
colonies and in their size. The effect did not change with time, 
which apparently reflects injury (with regard to inheritance) of 
100% of the cells in the population. 


16784 Comparative reactions to gamma radiation of Vibrio bacte- 
ria and representatives of other bacterial taxonomic groups . Sokur- 
ova, E.N. (Scientific Research Inst. of Medical Radiology, 
USSR). Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 91-96(1978). 
Translated from Radiobiologiya; 18: No. 2, 236-241(1978). 
A comparison to representatives of other genera of bacteria 
revealed that the high sensitivity to y radiation of bacteria of the 
genus Vibrio is unrelated to structural distinctions of the cell mem- 
brane demonstrable by Gram staining and, most probably, unrelated 
to the inability of vibrions to recover from radiation lesions in a non- 
nutrient medium. The predominant death of y-damaged Vibrio bac- 
teria on the level of individual cells, without attempts at division, 
could be tentatively attributed to irreversible lesions to structures 
involved in cell division. 


16785 General model of radiation lesion and shape of dose-effect 
curve. Report 1. Number of stages of lesion. Rubanovich, A.V. (Inst. 
of General Genetics, Moscow, USSR). Radiobiology (USSR) (Engl. 
Transl.); 18: No. 2, 102-109(1978). 

Translated from Radiobiologiya; 18: No. 2, 246-252(1978). 

The author explores the possibility of interpreting dose-effect 
curves within the framework of a general model that does not 
restrict the structure and dynamic characteristics of the lesion proc- 
ess. Some results were obtained that generalize the well-known 
inequality of Hug-Kellerer. A class of curves was singled out, which 
cannot be obtained in models that suggest only one route of cell 
inactivation. 


16786 Role of endogenous substances in creating a background of 
enhanced radioresistance. Report 10. The nature of differences in 
radioresistance of yeast cells (experiments on Pichia guilliermondii 
varying in ploidy). Goncharenko, E.N.; Gorskaya, T.G.; Gudz, T.L.,; 
Gurovich, A.V.; Zolotareva, L.T.; Kaplya, S.A.; Peshkova, E.1. 
(Moscow State Univ., USSR). Radiobiology (USSR) (Engl. Transl.); 
18: No. 2, 129-133(1978). 

Translated from Radiobiologiya; 18: No. 2, 268-271(1978). 

The different components of the biochemical background of 
radioresistance of yeast cells varying in resistance to radiation were 
examined, within the framework of a single species, and differing 
only in set of chromosomes. Pichia guilliermondii, in which, accord- 
ing to various data, radiosensitivity of cells with a diploid set of 
chromosomes is about twice as high as in cells with a haploid set was 
used. The levels of biogenous amines, hydroperoxides, and SOD 
activity were studied. The serotonin and histamine content of the 
more radioresistant haploid cells was found to be higher than the 
amine content of diploid cells. The more radioresistant haploid cells 
also demonstrated a decliné of hydroperoxides of free fatty acids and 
high SOD activity. Thus, radioresistant yeast cells of this species are 
characterized by higher amounts of biologically active substances 
with radioprotective properties (biogenous amines and SOD) and 
lower levels of substances capable of exerting a radiosensitizing 
effect on the organism (hydroperoxides, the products of oxidation of 
higher unsaturated fatty acids). The aggregate of data warrants the 
conclusion that biologically active substances that have radioprotec- 
tive and radiosensitizing properties are components of the endog- 
enous biochemical background, both in the case of modified and 
different natural resistance of yeast cells to ionizing radiation. (ERB) 
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RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 16802, 16842 


16787 (NVO—192(Vol.1), pp 127-141) Vegetation damage in 
Sedan and Baneberry fallout patterns: a ive comparison. 
Rhoads, W.A. (EG & G, Goleta, CA). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Completion of the study of radioactive fallout effects from 
Project Baneberry prompted a reconsideration of earlier reports of 
effects of an underground nuclear excavation experiment nearby, i.e., 
the Sedan cratering experiment of 1962. Although it was concluded 
that radiation exposures did not kill either annual plant species or 
shrub species, a reexamination of the published data suggests that in 
the second year after Sedan, there was a reduction in numbers of 
annual plants/m? which could be attributed to ionizing radiation. On 
the bases of projection of results at Baneberry, on probable exposure 
doses at Sedan, and on species’ theoretical radiation sensitivities, the 
absence of annual species the first year after Sedan could be attribut- 
ed to ionizing radiation. Similarly, the radiation doses reported were, 
in retrospect, sufficient to have accounted for damage to shrubs. 
Observations since that time on dust effects alone have not given any 
evidence of the lethality of nonradioactive dust. In short, there is 
good evidence of radiation damage to both annual and perennial 
vegetation at Sedan like that at Baneberry, despite published conclu- 
sions to the contrary. 


16788 Role of combined effect of visible light and ionizing radi- 
ation on stimulation of plant development. Kuzin, A.M.; Bagabova, 
M.E. (Inst. of Biological Physics, Pushchino, USSR). Radiobiology 
(USSR) (Engl. Transi.); 18: No. 2, 97-101(1978). 

Translated from Radiobiologiya; 18: No. 2, 242-245(1978). 

It was demonstrated that developmental processes activated 
in plants by quanta of red light (sprouting of dormant salad seeds, 
anthocyan synthesis) are very sensitive to y quanta, and that the 
combined effect of these two factors is important to expression of 
stimulated development after presowing exposure of seeds to y 
radiation. 


16789 Genetic effects of different modes and times of exposure of 
black currants to radiation. Ravkin, A.S. (Regional Scientific Re- 
search Inst. of Horticulture in the Nonchernozem Zone, Moscow, 
USSR). Radiobiology (USSR) (Engl. Transi.); 18: No. 2, 184- 
188(1978). 

Translated from Radiobiologiya; 18: No. 2, 309-313(1978). 

The effectiveness of chronic and periodic irradiation of vege- 
tating plants, as well as acute irradiation of black currant cuttings 
was evaluated. Year-old containerized plants were exposed in a y- 
field on the following programs: (1) chronic radiation during the 
vegetation period; (2) chronic in phenological phases of develop- 
ment; and (3) delivery of divided doses. Nonirradiated plants placed 
at the edge of the y-field served as a control. With delivery of 
radiation in doses of 9.8 to 12.7 kR, a maximum number of mutations 
was demonstrated in black currant variants with chronic exposure 
during vegetation, chronic exposure at the stage of differentiation of 
mixed buds and with delivery of divided doses at the stage of active 
growth. With higher doses, 14.5 to 17.5 kR, the variants of chronic 
exposure at the end of growth, start of differentiation of mixed buds, 
and differentiation stage were more effective. The incidence of 
somatic mutations with delivery of divided doses was greatest in the 
variants of exposure at the stages of bud opening and active growth. 
Chronic exposure to radiation in doses of 1.2 and 3.5 kR during 
vegetation and in divided doses at phenological stages of develop- 
ment failed to elicit somatic mutations. However, acute irradiation of 
cuttings before planting, in a dosage of 1 kR induced 8.0 +- 0.7% 
mutations in the Pamyat’ Michurina variety. With delivery of a 
dosage of 2 kR, the same variety presented 8.3 +- 0.6% mutations 
and Sentyabr’skaya Daniclya variety, 5.0 +- 0.2% mutations. Thus, 
judging by the incidence of mutations, the variants involving chronic 
exposure to radiation in moderate doses during vegetation, chronic 
exposure in moderate and high doses in second half of the vegetation 
period, and divided delivery of the same doses at the stages of 
Opening and active growth of runners, as well as acute irradiation of 
cuttings before planting in low doses, were found to be the most 
effective. (ERB) 


APPLICATIONS 


16790 Potential for improving the protein content of pearl millet 
grain using induced mutations, Rabson, R. (Department of Energy, 
Washington, DC (USA). Div. of Biomedical and Environmental 
Research); Hanna, W.W.; Burton, G.W. (Georgia Univ., Tifton 
(USA). Georgia Coastal Plain Experiment Station); Axmann, H. 
(International Atomic Energy Agency, Vienna (Austria)). pp 367- 


ERA VOL. 5, NO. 10 


375 of Seed protein improvement in cereals and grain legumes. Vol. 
2. Vienna, Austria; International Atomic Energy Agency (1979). 
From Symposium on seed protein improvement in cereals and 
grain legumes; Neuherberg, F.R. Germany (4 Sep 1978). 
€ report covers three aspects. (a) An examination was 
made of the grain protein of 187 introductions of pearl millet for 
dye-binding capacituy (DBC) and Kjeldahl N. Considerable variabil- 
ity was found among genotypes for these characters. Several lines 
were selected for high DBC relative to their protein content. (b) Me 
selections of Tift 239DB were examined for DBC and protein 
content. One line of especial interest was analysed for amino acid 
composition and was found to have a much elevated lysine content 
relative to the control. However, the amino acid composition of the 
same selection in the Mz generation did not coincide with the result 
observed in Mg. Other Mz selections had lysine contents that warrant 
further study. (c) Grain of inbred Tift 23DB lines carrying reciprocal 
translocations were analysed for DBC and protein content. There 
was little deviation from the normal range with respect to high DBC 
relative to protein. 


RADIATION EFFECTS ON ANIMALS 


16791 (ORNL—S5308, pp 9-14) Radiation detection and monitor- 
ing principles. Gammage, R.B. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

reases in personnel and funding have necessitated a reduc- 

tion in the number of projects under active investigation. Fast- 
neutron dosimetry is recognized as the major unresolved problem in 
personnel monitoring. Efforts to improve the situation are being 
made the keystone of our activities. Additionally, several projects 
involving exoelectron dosimeters have been finished, or scaled 
down. In keeping with this section's tradition of conducting dosi- 
metry intercomparisons and standardizations, we are involved in the 
organization and performance of a series of environmental dosimetry 
intercomparisons at the international level, as well as an international 
study of calibrated beryllium oxide (BeO) ceramic dosimeters having 
a common history. 


MAN 
REFER ALSO TO CITATION(S) 15010, 16906 


16792 (LBL—10383) BEIR-III report and the health effects of 
low-level radiation. Fabrikant, J.I. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.; California Univ., Los Angeles (USA). 
Dept. of Radiology). Jan 1980. Contract W-7405-ENG-48. 30p. 
(CONF-800111—2). Dep. NTIS, PC A03/MF AOl1. 

From Annual conference of the American Association for the 
Advancement of Science; San Francisco, CA, USA (4 Jan 1980). 

The present BEIR-III Committee has not highlighted any 
controversy over the health effects of low-level radiation. In its 
evaluation of the experimental data and epidemiological surveys, the 
Committee has carefully reviewed and assessed the value of all the 
available scientific evidence for estimating numerical risk coefficients 
for the health hazards to human populations exposed to low levels of 
ionizing radiation. Responsible public awareness of the possible 
health effects of ionizing radiations from medical and industrial 
radiation exposure, centers on three important matters of societal 
concern: (1) to place into perspective the extent of harm to the 
health of man and his descendants to be expected in the present and 
in the future from those societal activities involving ionizing radi- 
ation; (2) to develop quantitative indices of harm based on dose- 
effect relationships; such indices could then be used with prudent 
caution to introduce concepts of the regulation of population doses 
on the basis of somatic and genetic risks; and (3) to identify the 
magnitude and extent of radiation activities which could cause harm, 
to assess their relative significance, and to provide a framework for 
recommendations on how to reduce unnecessary radiation exposure 
to human populations. The main difference of the BEIR Committee 
Report is not so much from new data or new interpretations of 
existing data, but rather from a philosophical approach and appraisal 
of existing and future radiation protection resulting from an atmos- 
oa of constantly changing societal conditions and public attitudes. 
(PCS) 


16793 (ORNL—5308) Health physics division annual progress 
report for period ending June 30, 1977. (Oak Ridge National Lab., 
TN (USA)). Jul 1978. Contract W-7405-ENG-26. 364p. Dep. NTIS, 
PC Al6/MF AOI. 

This annual progress report follows, as in the past, the organi- 
zational structure of the Health Physics Division. Each part is a 
report of work done by a section of the division: Assessment and 
Technology Section (Part I), headed by H.W. Dickson; Biological 
and Radiation Physics Section (Part II), H.A. Wright; Chemical 
Physics and Spectroscopy Scction (Part III), W.R. Garrett; Emer- 
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gency Technology Section (Part IV), C.V. Chester, Medical Physics 
and Internal Dosimetry Section (Part V), K.E. Cowser; and the 
Analytic Dosimetry and Education Group (Part VI), J.E. Turner. 


16794 (ORNL—5308, pp 15-21) Health physics research reactor. 
Dickson, H.W. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

The use of the HPRR as an international testing and standard- 
izing facility grows each year. Intercomparison studies of nuclear 
accident dosimeters and personnel monitoring devices are conducted 
annually to establish the accuracy and reliability of dosimetry sys- 
tems in mixed neutron-gamma radiation fields. Additionally, pro- 
grams have been established for testing criticality alarms systems and 
accident preparedness. Two new shields have been fabricated for the 
intercomparison - one of concrete and the other of steel and con- 
crete. A discrete ordinates transport code has been applied to 
calculate the neutron spectra transported through the new shields. 
Also, the initial reference dosimetry has been performed with the 
shields in place around the HPRR core. As a result, two new spectra 
will be available for the fourteenth Nuclear Accident Dosimetry 
Intercomparison Study in July 1977. To improve the predictability 
of pulse size in the pulse mode of operation for the HPRR, the safety 
block has been modified. An antirotation device and a safety block 
centering device have been fabricated. Currently, the new devices 
are being tested to determine their effectiveness. 


16795 (ORNL—5308, pp 22-34) Dosimetry for human expo- 
sures. Kerr, G.D.; Jones, T.D.; Hwang, J.M.L. Jul 1978. 

In Health VV division annual progress report for period 
ending June 30, 1977 

The objective of our studies on the dosimetry of human 
exposures is to improve techniques for assessing the risk from 
occupational and environmental exposures to radiation. Inherent in 
this objective are detailed investigations and predictions of radiation 
interactions within the body at microscopic and macroscopic levels. 
An example, which has been used in establishing criteria and stand- 
ards for exposures to neutrons, is our calculation of depth-dose and 
linear energy transfer (LET) distributions in a homogeneous tissue- 
equivalent phantom from plane beams of neutrons. Recently, the 
Monte Carlo transport codes used in these calculations have been 
generalized to calculate depth-dose and LET distributions within the 
body from isotropic and their fields of gamma rays and neutrons 
encountered in environmental and occupational exposures. Whereas 
these depth-dose and LET distributions were intended mainly for 
use in radiation protection and risk analyses, they have application in 
such other areas as dosimeter design, cancer radiotherapy, and 
national defense. During the past year, work in this program has 
been concentrated on (1) an analysis of leukemia data from studies of 
atomic-bomb survivors, based on estimates of absorbed dose to 
active bone marrow, (2) neutron fluence-to-dose conversion factors 
for isotopic neutron sources, (3) CHORD operators for insult assess- 
ment to radiosensitive cells of the tracheobronchial tree, and (4) 
development of appropriate calculational analogues for insult-specif- 
ic risk from energy conversion pollutants. 


16796 (ORNL—5308, pp 305-306) Analytic dosimetry. Turner, 
J.E.; Holoway, C.F.; Loebl, A.S. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

The Analytic Dosimetry Group completed work on the 
Guide to Radioactive Waste Management, which contains an analy- 
sis of 1000 selected documents on various aspects of the subject. 
Development of a file for health standards for energy production 
continued. A two-day workshop on dosimetry for radon and radon 
daughters was held in April and a number of experts from outside 
ORNL participated. The workshop concentrated on problems asso- 
ciated with the conversion of values measured in air-to-dose esti- 
mates and risk assessment. A state-of-the-art summary of the work- 
shop findings is being prepared. 


16797 (ORNL/TM—6980) User's manual to the ICRP Code: a 
series of computer programs to perform dosimetric calculations for the 
ICRP Committee 2 report. Watson, S.B.; Ford, M.R. (Oak Ridge 
National Lab., TN (USA)). Feb 1980. Contract W-7405-ENG-26. 
214p. Dep. NTIS, PC A10/MF A0Ol1. 

A computer code has been developed that implements the 
recommendations of ICRP Committee 2 for computing limits for 
occupational exposure of radionuclides. The purpose of this report is 
to describe the various modules of the computer code and to present 
a description of the methods and criteria used to compute the tables 
published in the Committee 2 report. The computer code contains 
three modules of which: (1) one computes specific effective energy; 
(2) one calculates cumulated activity; and (3) one computes dose and 
the series of ICRP tables. The description of the first two modules 
emphasizes the new ICRP Committee 2 recommendations in com- 
puting specific effective energy and cumulated activity. For the 
third module, the complex criteria are discussed for calculating the 
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tables of committed dose equivalent, weighted committed dose 
equivalents, annual limit of intake, and derived air concentration. 


16798 (PB—293459) X-radiation and identification characteris- 
tics of CRT’s of manufacture. Final report. (Bureau of Radio- 
logical Health, Rockville, MD (USA). Div. of Compliance). Feb 
1979. 80p. NTIS, PC A0OS/MF AO1. 

The booklet is to be used by rebuilders of television cathode 
ray tubes (CRT’s) and television manufacture. This information 
should assist all concerned to properly label, use, and replace CRT’s 
so that the radiation safety of products using them can be main- 
tained. The information is grouped by manufacturer and type of 
display. The selling model or type numbers are then listed in order 
of increasing CRT size. For a given CRT size, different t 
numbers would have equivalent radiation characteristics when t 
registration reference voltage is the same. Rebuilt CRT’s are to be 
labeled with the same original type number or with a type number of 
the same size that has the same radiation specifications. The same 
radiation specifications are shown in the tables whenever original 
identification is missing, the CRT’s of a given size can only be 
relabeled with a type number that has the same glass identification 
markings. 


16799 (PNL—3300(Pt.5), pp 81-82) Statistical health effects 
study. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The main purpose of this program is to analyze the mortality 
of Hanford workers and to determine the effects of radiation expo- 
sure in this population. A secondary objective is the development of 
improved wes tare for assessing health effects of chronic low- 
level exposure to harmful agents or substances, particularly in an 
occupational setting. In the past year, we have published a paper 
describing the results of our analyses, made a number of informal 
presentations, and updated our files and mortality analyses. 


16800 Cadmium-capture gamma-ray exposure from personnel do- 
simeters. Hankins, D.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Health Phys.; 36: No. 5, 644-647(May 1979). 
It has been suggested that the cadmium used in personnel 
dosimeters should be replaced by other materials because of the 
exposure of the worker to gamma-rays from thermal neutron capture 
in cadmium. A study was made with albedo neutron dosimeters of 
cadmium and boron-loaded plastic exposed to various sources of 
neutrons on a water filled phantom. Gamma exposure in air, on the 
phantom and in contact with the albedo dosimeters was measured 
using TLDs. Results show that exposure of the worker to capture 
gamma-rays does not justify eliminating cadmium from personnel 
dosimeters. Increased does to the whole body is negligible and that 
to the skin under the dosimeter is normally very small and of short 
range effect (< 2cm). Cadmium has many advantages over other 
dosimeter materials and therefore should continue to be used. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 16589, 16590, 16600, 16680. 
15777, 16792 


16801 (AD-A—070993) The distribution and metabolism of the 
radiation protective agent aminopropylaminoethyl-phosphorothioate 
(WR-2721) in mice. Final report, July 1967-June 1972. Kollmann, G.; 
Shapiro, B.; Leon, S.; Martin, D. (Albert Einstein Medical Center, 
Philadelphia, PA (USA). Radiation Research Lab.). May 1978. Con- 
tract DADA17-67-C-7165. 22p. NTIS, PC A02/MF AOl. 

Aminopropylaminoethyl-phosphorothioate (WR-2721) is the 
least toxic and most effective of the phosphorothioate class of 
radiation protective agents. In order to investigate the mechanism of 
action of this agent, distribution and metabolism studies were carried 
out using 35S-labelled WR-2721. In mice given WR-2721 intraperi- 
toneally, tissue analysis showed only the unchanged compound and 
the protective agent bound to proteins by mixed disulfide bond. 
Concentration of the latter form correlated best with the time course 
of protection. Dephosphorylation to yield the thiol form of WR- 
2721, necessary for mixed disulfide formation on tissue proteins, was 
best demonstrated in the kidneys, both in vivo and in vitro, but also 
occurs in other tissues. Preliminary studies with the disulfide and 
thiol forms of WR-2721, which are less protective and more toxic 
than the phosphorothioate, suggest that the presence of the phos- 
phate is necessary to mask the sulfhydryl group during transport to 
the target site. Formation of a mixed disulfide with tissue proiein 
sulfhydryl groups at the target site appears to yield the final neces- 
sary condition for radiation protection 


16802 (DOE-tr—4/8) Radiobiology. Translation of Radiobiolo- 
giya; 18: No. 2, 163-320(1978). 197p. Dep. NTIS, PC A09/MF AO1. 

Separate abstracts were prepared for the 35 papers presented 
in this issue of the translated journal. (ERB) 
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16803 (IDO—12088, pp 12-14) Systemic effects of radiation 
exposure on rodents inhabiting liquid and solid radioactive waste 
storage areas. Evenson, L.M. (Univ. of Idaho, Moscow); Olson, 
D.P.; Halford, D.K.; Markham, O.D. Apr 1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

A study was begun in 1977 to investigate the potential effect 
of chronic radiation exposure on small mammals inhabiting a dry 
radioactive leaching pond at the Test Reactor Area (TRA) of the 
Idaho National Engineering Laboratory (INEL). The white-footed 
deer mouse (Peromyscus maniculatus), was studied since thermolu- 
minescent dosimeter (TLD) data obtained in 1976 by Halford and 
Markham indicated that this species received significantly larger 
doses of radiation per day than other species present in the pond 
vicinity. In 1978, the study was expanded to include the effects of 
radiation on mice inhabiting a solid radioactive waste burial site 
located at the Radioactive Waste Management Complex (RWMC). 
The objectives of this study are: (1) to determine whether radiation 
exposure at the TRA and the RWMC study sites results in pathologi- 
cal changes in the hematopoietic systems of deer mice, (2) to 
examine vital and reproductive organs of mice for the presence of 
tumors and other pathologic lesions resulting from radiation expo- 
sure, and (3) to identify possible damage due to radiation exposure to 
chromosomes of mice lymphocytes. Hematological studies of ani- 
mals from the TRA site, control site, and laboratory control colony 
revealed no significant differences between populations and, there- 
fore, there were no pathologic changes to the hematopoietic system 
attributable to radiation exposure. Further, there were no significant 
differences in histopathologic lesions in the tissues between popula- 
tions. Preliminary hematological studies on the mice from the 
RWMC indicated pathologic changes to the hematopoietic system 
due to radiation exposure. Significant differences were observed in 
all the hematologic parameters measured in 51 of the 109 samples 
examined when compared to the controls. 


16804 (PNL—3300(Pt.2), pp 131-136) Sublethal effects of tri- 
tium on aquatic systems. Ecological effects of lithium and beryllium on 
important aquatic organisms and associted communities. Teratogenic 
effects of low-level magnetic fields. Strand, J.A.; Emery, R.M. Feb 
1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Continuing studies of the sublethal effects of tritium on fresh- 
water species emphasize the potential for genetic transmission of 
suppressed immune competence in offspring of parental rainbow 
trout (Salmo gairdneri) exposed to tritium (0, 0.04, 0.4, 40.0 rads) 
during embryogenesis. We plan to determine the relative bivlogical 
effectiveness of tritium beta irradiation when compared to Co 
gamma irradiation using the relatively radiosensitive immune process 
of rainbow trout. During FY 1979, we concluded genetic effects 
studies and prepared a manuscript for open literature publication 
summarizing FY 1977 and FY 1978 studies on the permanence of 
suppression of the primary immune response in rainbow trout suble- 
thally irradiated during embryogenesis. We are also studying the 
potential effects of beryllium and lithium on aquatic systems. Be- 
cause of mining and refining subsequent to the use of these metals in 
the construction of fusion reactors, increased levels of each are likely 
to be encountered in surface waters. Studies included an evaluation 
of potential toxicity of lithium on embryological life stages of 
rainbow trout and an assessment of fate and effects in artificial 
stream habitats. Levels of lithium necessary to cause an observed 
effect would have to be at least three orders of magnitude above 
observed background. Studies initiated in FY 1978 include evalua- 
tion of effects of low-level magnetic fields on embryologic develop- 
ment of rainbow trout. The objective of these studies to provide data 
useful in assessing potentially harmful effects of low-level magnetic 
fields encountered by attendant personnel working in the transport 
and hot cell areas of fusion reactors. This approach is less costly than 
using mammalian systems, provides large numbers of experimental 
organisms for meaningful statistical analysis and permits examination 
of potential latent effects in a representative vertebrate. 


16805 Studies on the regrowth rate, morphological characteristics 
and transplantation properties of rat rhabdomyosarcoma tumours fol- 
lowing large doses of X-rays. Tenforde, T.S.; Curtis, S.B.; Woodruff, 
H.K.; Parks, D.L.; Daniels, S.J.; Crabtree, K.E.; Schilling, W.A.; 
DeGuzman, R.J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jnt. J. Radiat. Biol.; 35: No. 6, 589-596(Jun 1979). 

Following X-irradiation of rat rhabdomyosarcoma RI tu- 
mours, regrowth of the tumours is biphasic, i.e. a rapid initial growth 
rate followed by a reduced rate of growth. The present study 
investigated the mechanisms underlying this ‘second wave of growth 
delay’. Based on observations of the transplantation properties of 
regrowing irradiated tumours and studies on tumour regrowth pat- 
terns following host immunosuppression, no evidence was obtained 
that a subcurative X-ray dose leads to the expression of either 
heritable non-lethal damage or increased tumour antigenicity during 
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the post-irradiation period. However tumours receiving curative X- 
ray doses appeared to exhibit heritable non-lethal damage which 
reduced the rate of tumour regrowth. Morphometric studies were 
unable to show whether vascular damage was another possible 
mechanism due to the limited vascularity of Rl tumours and the 
pees resolution of capillaries. However these studies did reveal that, 
ollowing a sub-curative dose of X-rays, the tumour volume densities 
and morphology of parenchyma cells were similar to controls. Also 
the irradiated tumours showed an increase proportion of necrotic 
tissue during the second wave of growth delay which was postulated 
to be due to radiation-induced damage to the tumour vascular bed. 


16806 Influence of y irradiation on the development of neoplastic 
disease in mice. I. Reticular tissue tumors. Ullrich, R.L.; Storer, J.B. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. Radiat. 
Res.; 80: No. 2, 303-316(Nov 1979). 

The influence of '*’Cs y irradiation on the development of 
reticular tissue neoplasms was investigated using male and female 
RFM/Un mice. The relationship between radiation dose and inci- 
dence of thymic lymphoma for females was complex, and no simple 
model described the relationship over the entire dose range. Over 
the range 0 to 25 rad linearity could be rejected and a dose-squared 
model described the data, while over the range 50 to 300 rad the 
response was linear. Males were less sensitive to induction of thymic 
lymphoma than females and their dose-response relationship was less 
complex with a linear response predominating. Males were more 
sensitive than females to induction of myeloid leukemia, with the 
age-adjusted incidence at 300 rad reaching 2% in males but only 5% 
in females. The response was linear for both sexes. The age-adjusted 
incidence of reticulum cell sarcoma decreased with dose in both 
male and female mice. The role of host factors in determining the 
type of neoplasm as well as the form of the dose-response relation- 
ship is discussed. 


16807 Influence of irradiation on the development of neoplastic 
disease in mice. II. Solid tumors. Ullrich, R.L.; Storer, J.B. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Radiat. Res.; 
80: No. 2, 317-324(Nov 1979). 

The influence of '*’Cs y irradiation on the development of 
solid tumors was investigated using male and female RFM/Un mice. 
In females the tumor types for which data were sufficient to allow 
analysis of the form of the dose-response relationship were ovarian, 
pituitary, and Harderian gland tumors. In males analysis of the dose 
response was only possible for Harderian gland tumors. The data 
suggest that a threshold estimated to be 11 to 12 rad may exist for 
the induction of ovarian tumors. Above this threshold the incidence 
increased with the square of the dose. A linear-dose-squared model 
described the dose-response relationship for pituitary tumors in 
females and Harderian gland tumors in both males and females. The 
incidences of other tumors were individually too low to allow 
analysis. The need for understanding the biological basis for the form 
of the dose response is discussed. 


16808 Influence of y irradiation on the development of neoplastic 
disease in mice. III. Dose-rate effects. Ullrich, R.L.; Storer, J.B. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Radiat. Res.; 
80: No. 2, 325-342(Nov 1979). 

The influence of dose rate on the carcinogenic effectiveness 
of "Cs y rays at dose rates of 45 rad/min or 8.3 rad/day was 
investigated using RFM/Un and BALB/c/ AnNBdf female mice. 
Data on a number of reticular tissue and solid tumors are reported. 
For all tumor types examined, reducing the dose rate decreased the 
tumorigenic effectiveness of the radiaton exposure. In addition to 
data on the presence or absence of dose-rate effects, information is 
also provided on the qualitative and quantitative influences of dose 
rate on the form of the dose-response relationships. The results from 
the experimental systems examined indicate that the influence of 
dose rate cannot be described by a single model. The difficulties in 
interpretation of studies on dose rate and the need for a better 
understanding of the basis for dose-rate effects are discussed. 


16809 Cyclic nucleotides and radioresistance. Report 2. Effect of 
cyclic nucleotides on mammalian radioresistance and tissular oxygen 
tension. Kulinskii, V.I. (Krasnoyarsk State Medical Inst., USSR). 
Radiobiology (USSR) (Engl. Transi.); 18: No. 2, 19-25(1978). 

Translated from Radiobiologiya; 18: No. 2, 178-182(1978). 

In experiments on mice, 3’,5’'-AMP, N®O?-dibutyryl-3’,5’- 
AMP (DB), 2’,3’-AMP, theophylline, papaverine, imidazole, and 
nicotinate presented neither a sensitizing or radioprotective (RPE) 
effect. However, preadministration of B-adrenolytic agents revealed 
a moderate RPE in DB. Probably, along with the RPE, there is an 
antiprotective component in the action of cyclic nucleotides (CN), 
which is expressed via B-receptors. The absence of RPE in 3’,5’- 
AMP, 2’,3’-AMP, DB, theophylline, and phentolamine is combined 
with decline of tissular pO2. The significance of this phenomenon is 
discussed. 


16810 Investigation of the mechanism of therapeutic effect of 
DNA preparations on experimental radiation sickness, Evseeva, 
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N.K.; Il'in, V.V.; Klemparskaya, N.N. Radiobiology (USSR) (Engl. 
Transl.); 18: No. 2, ae 

Translated from Radiobiologiya; 18: No. 2, 192-197(1978). 

A study was made in experiments on intact and irradiated 
mice of the effects of different DNA samples on a number of 
biological parameters characterizing the body's reaction to radiation 
lesion, including the levels of normal antitissular autoantibodies, 
which were assayed for the first time. It was established that 
different DNA preparations have different effects on hematological 
parameters and mouse survival; however, all of them cause a tempo- 
Fad elevation of levels of normal autoantibodies in the blood and 
iver. 


16811 Effects of exogenous pyrimidine nucleotide DNA clusters 
on growth and radioresistance. Aleksandrov, S.V.; Kritskii, G.A.; 
Lakhtin, V.M.; Polyanskii, N.B. (Inst. of Biochemistry, Moscow, 
USSR). Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 44-51(1978). 

Translated from Radiobiologiya; 18: No. 2, 198-203(1978). 

A technique has been developed for obtaining pyrimidine 
nucleotide clusters [or blocks] of DNA. For the first time, it was 
demonstrated that multiple intraperitoneal injections of pyrimidine 
nucleotide DNA clusters [PNC] to nonirradiated growing mice, in 
doses of 0.02 mg or more per mouse per injection, retards growth of 
the animals. With a cluster dosage of 1.5 mg per mouse per injection, 
there is reliable 8 to 10% inhibition of growth. Further 10-fold 
increase in dosage increases growth inhibition by about 1.5 times. It 
was also demonstrated for the first time that there is reliable en- 
hancement of radioresistance as a result of numerous PNC injections 
in a dosage of 0.3 to 1.5 mg per injection. This enhancement persists 
for several days after discontinuing the injections. 


16812 Characteristics of link between radioprotective properties 
of serotonin, its acyl, alkoxy derivatives and capacity thereof to alter 
local blood flow in body tissues. Abramov, M.M.; Vasin, M.V. 
Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 52-59(1978). 
Translated from Radiobiologiya; 18: No. 2, 204-209(1978). 
A comparative study was made of radioprotective properties 
of serotonin and its alkoxy derivatives, and their capacity to alter 
local blood flow in hemopoietic tissues in mongrel white mice and 
rats. It was established that the correlation between these two 
arameters is nonlinear, and that it can be approximated with a 
yperbolic equation. The coefficient of correlation constituted -0.88. 
A high radioprotective effect is observed with the use of serotonin 
and derivatives thereof in the case of 3-fold decline of blood flow in 
the spleen. 


16813 Role of age in development of tumors in irradiated animals. 
Pavlenko-Mikhailov, Yu.N.; Strel'tsova, V.N.; Strashnenko, S.L,; 
Oshchepkov, A.B. Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 
70-75(1978). 

Translated from Radiobiologiya; 18: No. 2, 218-222(1978). 

A study was made of the effect of age on occurrence of 
tumors in rats exposed to radiation at different stages of postnatal 
life. It was demonstrated that exposure to Co y rays in a dosage of 
200 R of puberal rats (120 days old) elicited a maximum yield of 
mammary and pituitary. tumors sooner than in rats exposed to 
radiation in the neonate period. Exposure of rats to radiation on the 
7th, 14th, and 30th days after birth induced ovarian tumors. Irradia- 
tion in the neonate period reduced the latency period of mammary 
and pituitary tumors. 


16814 Model describing the kinetics of effective lesion to the 
body from long-term and chronic exposure to radiation. Shafirkin, 
A.V.; Gorlov, V.G. Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 
110-116(1978). 

Translated from Radiobiologiya; 18: No. 2, 253-258(1978). 

A study was made in experiments on rats of the patterns of 
formation of effective doses during continuous long-term and chron- 
ic exposure to radiation at dose rates of 5, 10, 50, 100, and 300 rad/ 
day. It was shown that the magnitude of effective doses estimated by 
the Blair model is substantially different from the values observed in 
experiments at the time when the effective doses are close to !evels 
corresponding to lethal effects. On the basis of the results of the 
experiments and consideration of the literature, a model was devel- 
oped to describe the patterns of formation of effective dose in the 
case of long-term and chronic exposure to radiation. 


16815 Investigation of enteropeptidase of the albino rat small 
intestine following exposure to x radiation and administration of 
thiotepa. Savitskii, I.V.; Karpovich, G.A. (Medical Inst., Odessa, 
USSR). Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 117- 
120(1978). 

Translated from Radiobiologiya; 18: No. 2, 259-261(1978). 

The activity of enteropeptidase was studied in the course of 
development of radiation sickness and after administration of thio- 
phosphamide. Experiments were conducted on mongrel albino rats. 
They were exposed to x radiation in a dosage of 600 R. Thiotepa 
was given to the rats at the rate of 13 mg/kg. They were sacrificed 
1, 6, 24 h and 3, 7, 15, 30 and 60 days after irradiation or administra- 
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tion of thiotepa. The data indicate a decline in enteropeptidase 
activity, an early and rather typical sign of radiation lesion to the 
small intestine. Administration of thiotepa also lowers enteropepti- 
dase activity, but this fa 2 is observed after a preliminary phase of 
some elevation of level of this enzyme. Moreover, administration of 
thiotepa causes less severe and briefer lesion to the intestine than 
radiation, and already on the 15th day of the study the indices of 
enteropeptidase activity returned to base levels. It can be concluded 
that a change in enteropeptidase activity is important in processes of 
digestive disturbances, which take place under the influence of 
radiation or a radiomimetic agent (thiophosphamide). (ERB) 


16816 Effect of estradiol and hydrocortisone on the process of 
peroxidation of mitochondrial membrane lipids in irradiated rat liver. 
Saksonov, N.P. (Second Moscow State Medical Inst., USSR ). 
Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 121-124(1978). 

Translated from iobiologiya; 18: No. 2, 262-265(1978). 

Experiments were conducted on male, mongrel albino rats. 
They were ex; to Co y radiation once, in a dosage of 600 R. 
Estradiol and hydrocortisone were given intraperitoneally at the rate 
of 1 mg/kg, 2 h before irradiation or 2, 24 and 72 h after exposure. 
The animals were sacrificed 5 days after irradiation. These studies 
established that single exposure of animals to radiation in a dosage of 
600 R leads to activation of processes of peroxidation of membrane 
lipids of the hepatic mitochondria. When estradiol is given 2 and 4 
days before sacrificing, one observes acceleration of processes of 
peroxidation of lipids without reliable change in malonic dialdehyde 
content. Administration of estrogen 5 days prior to sacrificing leads 
to a drop of malonic dialdehyde level, which is indicative of attenu- 
ation of the process of lipid peroxidation. Administration of hydro- 
cortisone is associated with elevation of the latency period and level 
of peroxidation after 5 days, as compared to intact animals. Injection 
of this hormone 2 days before sacrificing the animals leads to 
attenuation and decrease in rate of peroxidation. The obtained data 
indicate that there are different mechanisms involved in the inhibi- 
tory effects of estradiol and hydrocortisone on peroxidation of lipids 
of mitochondrial membranes of the rat liver, activated by irradiation. 
Thus, it may be assumed thet steroid hormones are actively involved 
in regulation of lipid peroxidation when mammals are exposed to 
radiation. (ERB) 


16817 Taurine and sulfhydryl group content of irradiated rat 
thrombocytes. Bezkrovnaya, L.A.; Polozhii, E.A.; Dokshina, G.A. 
(Tomsk State Univ., USSR). Radiobiology (USSR) (Engl. Transl.); 
18: No. 2, 134-138(1978). 

Translated from Radiobiologiya; 18: No. 2, 271-274(1978). 

In view of the high endogenous pool of taurine in thrombo- 
cytes, as well as data on radiosensitivity of SH groups, the link 
between these two parameters in the course of development of 
radiation sickness in rats was explored. This study was conducted on 
400 male albino rats. Radiation was delivered from an RUM-17 unit 
at a dose rate of 42 R/min and a tota! radiation dose of 650 R. 
Exposure of rats to 650 R radiation leads to a significant decline, on 
the Ist-4th day, in taurine and protein SH groups in thrombocytes. 
On the 4th-7th day of radiation sickness, taurine content of blood 
platelets was almost one-seventh the level in cells of intact animals. 
There was also an intensive decline in number of thiol groups, and 
on the 12th day the level of nonprotein SH groups was one-half the 
base background and the level of protein SH groups constituted only 
16% of the background. On the 21st day there was normalization of 
taurine, protein, and nonprotein SH group levels. The dynamics of 
taurine level in cells after irradiation indicate that postradiation 
thrombocytopenia is not associated with the expected marked loss of 
taurine, on the contrary, all of the cells remaining in the blood 
stream contain almost the same amount of this amino acid as all 
thrombocytes of intact animals. Thus, the thrombocytes of irradiated 
animals are only partially responsible for some postradiation hyper- 
excretion of taurine and, apparently, in spite of their high radiosensi- 
tivity, they retain stable systems that provide for a high level of 
taurine and SH groups in these cells. (ERB) 


16818 Biochemical changes in the skin of rats exposed to radi- 
ation against the background of thermal stress. Matyushichev, V.B.; 
Taratukhin, V.R.; Shamratova, V.G.; Yuzhakova, G.A.; Petrova, 
T.A. (Leningrad State Univ., USSR). Radiobiology (USSR) (Engl. 
Transi.); 18: No. 2, 139-141(1978). 

Translated from Radiobiologiya; 18: No. 2, 275-277(1978). 

The effectiveness of exposing rats to different doses of x 
radiation after submitting them to a heat load, according to the tests 
of ATPase and creatine kinase activity of aqueous extracts of skin at 
the relatively late observation period was compared. The effecis of 
the combined factors were monitored by means of a heat load (one 
group) and exposure to radiation alone in doses of 25, 50, 100, 250, 
and 400 R (5 groups). The obtained data are indicative of marked 
specificity of ATPase and creatine kinase reactions to the combined 
factors. Creatine kinase activity undergoes a 157% change, whereas 
the mean relative deviation of ATPase activity constitutes only 71% 
of the normal level. The most effect loads are 36°C + 25 R and 
36°C + 400 R. With all tested doses the extent of the effect of 
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radiation on creatine kinase activity is only negligibly lower than the 
effectiveness of combined loads, whereas according to the ATPase 
test, radiation alone induces virtually the same changes in activity as 
combined factors. ATPase undergoes maximum change after irradia- 
tion in doses of 250 and 400 R; delivery of 25 to 100 R is associated 
with much less marked changes in activity. In contrast, creatine 
kinase demonstrates maximum sensitivity to radiation in a dosage of 
25 R and minimum sensitivity, with a dosage of 100 R. Thermal 
stress (according to ATPase and creatine kinase activity) has a 
profound and quite substantial effect on processes of development of 
radiation lesion. It can be manifested by complete or partial summa- 
tion of effects of each of the factors, mutual attenuation of effects, or 
absence of interaction between factors in the combination. All this is 
indicative of the complexity and differences in mechanisms of ex- 
pression of effects of the factors used. (ERB) 


16819 Effect of different localizations of irradiation on levels of 
biogenous amines in the hypothalamus at the long postradiation term. 
Dubrovskaya, V.F.; Prokudina, E.A. (Central Scientific Research 
Inst. of Roentgenology and Radiology, Leningrad, USSR). Radio- 
biology (USSR) (Engl. Transl.); 18: No. 2, 142-146(1978). 

Translated from Radiobiologiya; 18: No. 2, 277-281(1978). 

The indices of biogenous amine levels in the rat hypothalamus 
were compared after exposure of different areas to radiation. The 
animals were divided into four groups. The first group was exposed 
to radiation delivered to the head in a dosage of 500 R. The second 
group was exposed to the same dose of radiation delivered to the 
trunk. The third group was submitted to total-body radiation in a 
dosage of 500 R. All of the animals were irradiated using an RUM- 
17 unit. Nonirradiated rats served as a control (fourth group). 
Norepinephrine content of the hypothalamus of control animals did 
not change with age. In the 2d and 3d groups, a decline to 83% and 
72%, respectively, in norepinephrine content of the hypothalamus 
was observed, whereas the level thereof in the Ist group did not 
differ from the control. Elevation of norepinephrine levels was 
observed in all three experimental groups 3 months after irradiation, 
but its level did not differ reliably from the control. The concentra- 
tion of norepinephrine in animals exposed to total-body radiation 
was reliably higher 6 months after exposure, constituting 74% of the 
control. After 12 months, norepinephrine content of the hypothala- 
mus was down to 79.5% in the group of animals whose trunk was 
exposed to radiation; in rats exposed to total-body radiation, the 
decline of norepinephrine level reached 63% of the corresponding 
control of the same age. Analysis of serotonin content 12 to 14 
months after radiation revealed that there is a substantial decline in 
level of this monoamine, to 66% of the corresponding control, in the 
hypothalamus of animals exposed to total-body radiation. A negligi- 
ble decline in serotonin concentration was noted in animals whose 
head was irradiated. No changes were demonstrable in rats whose 
trunk was irradiated. (ERB) 


16820 Migration of hemopoietic stem cells and B lymphocytes 
from bone marrow to the spleen in the presence of phenylhydrazine- 
induced anemia. Kozlov, V.A.; Lozovoi, V.P.; Zhuravkin, I.N. (Inst. 
of Clinical and Experimental Medicine, Novosibirsk, USSR). Radio- 
biology (USSR) (Engl. Transl.); 18: No. 2, 155-158(1978). 

Translated from Radiobiologiya; 18: No. 2, 287-290(1978). 

The effect of phenylhydrazine-induced anemia on processes 
of gp ora of polypotent hematopoietic stem cells (PHSC) and B 
cells from bone marrow to the spleen was studied. CBA mice were 
given phenylhydrazine hydrochloride 3 times at the rate of 1.2 me’ 
mouse on -3, -2, and 0 days. The mice develop marked anemia. The 
most intensive migration was observed on the first day after the last 
injection. On the 4th and 7th day after the last injection of phenylhy- 
drazine, migration of PHSC exceeded the level obtained in control 
animals by 9 and 4 times, respectively. On the Ist and 4th days after 
the last injection of phenylhydrazine there was more intensive 
migration of B cells from bone marrow to the spleen. However, 
there was a sharp decrease in migration of B cells on the 7th day 
after the last phenylhydrazine injection. The data are apparently 
indicative of the fact that stimulation of erythropoiesis by means of 
phenylhydrazine stimulates migration of both PHSC and B cells 
from bone marrow to the spleen. That migration of PHSC from 
bone marrow is the chief mechanism of increase in content thereof in 
the spleen is confirmed. It may be assumed that intensification of 
PHSC migration is attributable to elevation of the level of endog- 
enous erythropoietin. The data indicate that stimulation of erythro- 
poiesis in the presence of phenylhydrazine-induced anemia leads to 
greater migration of cells of the nonerythropoietic population, in 
particular, B lymphocytes. It may also be assumed that, in the 
presence of erythroid hyperplasia, cells referable to other classes of 
hemopoiesis are ejected from bone marrow, including the precursors 
of immunocompetent cells B lymphocytes, which then settle in the 
spleen. However, the possibility of a direct effect of erythropoietin 
on B cells cannot be ruled out. (ERB) 


16821 Processes of proliferation and migration of hemopoietic 
stem cells of irradiated mice, as related to treatinent of the reticuloen- 
dothelial system. Kozlov, V.A. (Inst. of Clinical and Experimental 
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Medicine, Novosibirsk, USSR). Radiobiology (USSR) (Engl. Transl.); 
18: No. 2, 159-162(1978). 

Translated from Radiobiologiya; 18: No. 2, 290-293(1978). 

The effect of India ink, as a factor that affects the RES, on 
processes of stem cell formation of endogenous and exogenous 
splenic colonies of hemopoietic cells was studied. In addition, the 
process of stem cell migration from bone marrow to the spleen was 
studied against the background of prior injection of the tested agent. 
The mice were ex to radiation in a dosage of 850 R 1 day after 
intravenous injection of 0.2 ml 2.5% India ink suspension. On the 9th 
day after transplantation of cell suspensions and 9th postradiation 
day, with shielding of hind legs, the animals were sacrificed. Radi- 
ation was delivered by an RUP 150/30-10-1 unit at a dose rate of 50 
R/min. (ERB) 


16822 Effects of some pharmacological agents on radiation-in- 
duced disturbances of membrane digestion in rats. Lazovskaya, A.F. 
(Central Scientific Research Inst. of Roentgenology and Radiology, 
Leningrad, USSR). Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 
163-166(1978). 

Translated from Radiobiologiya; 18: No. 2, 293-296(1978). 

Experiments were conducted on female, mongrel albino rats. 
Invertase activity was used as an indicator of the functional state of 
intestinal epithelium. The following pharmacological agents were 
used: amizil; hexonium; atropine; and octadin. animals were 
exposed to radiation delivered by an RUM-11 unit in a sublethal 
dose (400 R). Pharmacological agents were given in the same doses 
15 to 30 min prior to radiation. The data indicate that the direction 
of changes in membrane digestion (depression) when cholinergic 
influences are blocked on the central, ganglionic and peripheral 
levels (with the use of amizil, hexonium and atropine, respectively) 
coincides with the effects of these agents on cavital digestion. A 
different direction of change in invertase activity, an increase, is 
observed under the influence of the sympatholytic agent, octadin. 
All this indicates indirectly that there are central influences, via the 
parasympathetic and sympathetic pathways, that regulate processes 
of membrane hydrolysis and synthesis of intestinal enzymes. The 
radiation dosage used led to severe depression of invertase activity in 
both experimental variants. The enzymatic capabilities of the intes- 
tine were diminished 3-4-fold. A comparison of levels of membrane 
hydrolysis in rats irradiated without chemical protection and with 
administration of pharmacological agents leads to the conclusion 
that cholinolytic and gangliolytic agents have marked modifying 
properties. In animals protected with amizil, hexonium and atropine 
invertase activity was 1.5-2 times higher than in those irradiated 
without protection. Conversely, octadin aggravated impairment of 
hydrolytic function of intestinal epithelium. The fact that cholinoly- 
tic and adrenolytic pharmacological agents are capable of modifying 
radiation lesions to the intestinal epithelium is indicative of involve- 
ment of parasympathetic and sympathetic mechanisms in formation 
of its reaction to radiation. (ERB) 


16823 Postradiation and posthypothermia changes in oxygen ten- 
sion of transferable rat tumors. Kauashev, S.K. (Kazakh Scientific 
Research Inst. of Oncology and Radiology, Alma-Ata, USSR). 
Radiobiology (USSR) (Engl. Transi.); 18: No. 2, 167-172(1978). 

Translated from Radiobiologiya; 18: No. 2, 296-300(1978). 

A comparative, dynamic study of changes in tumors and 
surrounding normal tissues after irradiation, as well as at different 
times following combined exposure to radiation and hypothermia 
was conducted. Experiments were conducted on rats with trans- 
planted PC-1 tumors, sarcoma 45, Pliss lymphosarcoma, and healthy 
mongrel albino rats. The pO2 in tumors and normal tissues of healthy 
rats and those with tumors was measured under normal circulatory 
conditions. Preliminary experiments revealed that pO. of both 
normal tissues and tumors presents significant fluctuations. The 
initial pO2 level is higher in the peripheral zone of a tumor than in 
the central. A comparative study of pO2 of normal tissues in intact 
rats and rats with tumors showed that it was sharply lowered both in 
tissues that were adjacent to the tumor and far from it. Results of 
measuring pO2 of tumors and normal tissues at different postradia- 
tion times under hypothermic conditions indicate a tendency toward 
appreciable drop of tissular pO» starting on the 3d day in the control 
group of rats. No changes were demonstrable in pO. immediately 
after irradiaton under normal conditions or under hypothermic con- 
ditions. Unique changes in oxygenation of tumors were demonstrat- 
ed under the combined effect of hypothermia and radiation. There 
were no substantial changes in pO» | and 3 days after exposure in 
PC-1 and PLS; a negligible elevation was observed only on the Sth 
and 7th days. Dissimilar reactions of tumors (differing in histogenesis 
and initial radiosensitivity) to hypothermia and radiation were dem- 
onstrated. (ERB) 


16824 State of muscular coat of the stomach following local 

irradiation. Verzhbitskaya, N.I. (Kalinin State Medical Inst., USSR). 

Radiobiology (USSR) (Eng Transl.); 18: No. 2, 173-178(1978). 
Translated from Radiobiologiya; 18: No. 2, 301-305(1978). 


Experiments were conducted on young albino rats exposed to 
local x radiation. A segment of the abdomen in the region of the 
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stomach was irradiated. No signs of radiation sickness were observed 
in the irradiated animals. The reactive changes in the muscular coat 
of the stomach became marked on the 3d-7th postradiation day. 
There was also some change in biometric parameters of the muscular 
coat, as compared to the control. After 14 to 21 days, destructive 
changes in muscle tissue were observed. Fibrosis of the muscular 
coat and intermuscular connective tissue septa was rather distinct 50 
to 75 days after radiation. As was the case at other times, the lesions 
to gastric muscles remained focal, but the most altered regions were 
adjacent to the submucosa. Sclerotic changes developed in the 
gastric wall 90 to 120 days after exposure to radiation. Complete 
recovery of the structure of the muscular coat of the stomach did 
not occur 180 to 240 days after irradiation. The obtained data 
indicate that local irradiation induces development of both reactive 
and destructive changes in cellular and noncellular components of 
muscle and connective tissues of the stomach. (ERB) 


16825 Mechanism pene cae: eng en Neds ge, ey 
spontaneous of blood serum. Baraboi, V.A.; Orel, 
VE. E.; Sribnaya, A.F.; Tatsii, Yu.A. (Kiev Scientific Research Inst. of 
Roentgenology and Oncology, USSR). Radiobiology (USSR) (Engl. 
Transl.); 18: No. 2, 179-183(1978). 
Translated from Radiobiologiya; 18: No. 2, 305-309(1978). 
The effects of epinephrine and hydrocortisone on rat blood 
serum CL were tested under model conditions to analyze the possi- 
ble role of biologically active compounds in the pathogenesis of the 
described postradiation changes. Injection of epinephrine in a con- 
centration of 50 ug/kg, induced a rapid and substantial decline of 
CL followed by normalization. Addition of epinephrine directly to 
bovine blood serum in a model experiment, with access of atmos- 
pheric oxygen, caused progressive increase in CL with increase in 
dosage and exposure time. This experiment demonstrates the capac- 
ity of epinephrine to interact directly with oxygen, acting as a 
watersoluble antioxidant. Intraperitoneal injections of hydrocorti- 
sone revealed a marked decline of CL under these conditions. Direct 
addition of hydrocortisone to blood serum under model conditions 
did not affect its CL. Thus, the antioxidant effect of hydrocortisone 
is mediated in nature. The data indicate that postradiation increase in 
incretion of epinephrine and corticosteroids can explain the decrease 
in blood serum CL of rats exposed to lethal radiation. Since the 
reaction of the adrenosympathetic and adrenohypophyseal systems 
to total-body irradiation is a manifestation of a nonspecific stress 
reaction; the decreased intensity of blood serum CL is probably also 
a component of this reaction. (ERB) 





BASIC STUDIES 


Age-related dynamics of radiosensitivity of offspring of 
irradiated and nonirradiated male Gol'zberg, K.L.; Vor- 
obtsova, I.E. (Central Scientific Research Inst. of Roentgenology 
and Radiology, Leningrad, USSR). Radiobiology (USSR) (Engl. 
Transl.); 18: No. 2, 65-69(1978). 

Translated from Radiobiologiya; 18: No. 2, 214-217(1978). 

Studies were made of mean life expectancy of first generation 
offspring of irradiated (F,O) and nonirradiated (F,K) male Droso- 
phila after exposure to single or divided doses of radiation at 
different ages. The obtained data are consistent with the hypothesis 
that the aggregate of radiation-induced mutations obtained from an 
irradiated parent causes premature aging of F,O specimens. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 16587 


ANIMALS 
REFER ALSO TO CITATION(S) 16681, 16837 


16827 (IDO— 12088, pp 40) '*°I in thyroids of herbivores on the 
Idaho National Engineering Laboratory Site. Fraley, L. Jr. (Colorado 
State Univ., Fort Collins); Bowman, G.C.; Markham, O.D. Apr 
1979. 

From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 

The Idaho Chemical Processing Plant (ICPP) on the INEL 
has been releasing '*°I in its gaseous effluent for approximately 25 
years. Although stack monitoring for '*°I has been conducted only 
since January 1978, it was estimated that an average of 0.1 Ci (4 
GBgq) of '°I activity per year was released. Little information is 
available on the long-term behavior of '?°I in the environment and 
this study was initiated to estimate the '°I concentration in herbi- 
vore thyroids and the respective thyroid doses. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


PLANTS 


16828 Meiosis in broad beans raised in soil contaminated with 
strontium-90. Zuev, N.D. Radiobiology (USSR) (Engl. Transl.); 18: 
No. 2, 189-191(1978). 
Translated from Radiobiologiya; 18: No. 2, 313-315(1978). 
Seeds of Vicia faba were planted in soil which strontium-90 
_ been previously applied. The soil was contaminated with stron- 
um-90 in the following experimental variants: (1) 1.2 mCi/m?, (2) 
60. (3) 12, (4) 60, (5) 250, and (6) 1250 mCi/m* Observations at the 
seedling stage revealed a lethal effect from using 1250 mCi/m? 
strontium 90. Data for the other experimental variants revealed that 
the incidence of chromosomal aberrations in meiosis was related to 
level of contamination of the soil. At the rate of 1, 2, and 6 mCi/m?, 
the extent of chromosomal lesions in meiosis holds at the control 
level. With addition of 12, 60, and 250 mCi/m? strontium-90, there is 
a linear correlation between incidence of chromosomal aberrations 
and extent of contamination. The highest incidence of cells with 
chromosomal aberrations is observed in the first division, as com- 
to the second. The incidence of chromosomal aberrations in 
different phases of division was 2 to 2.5 times higher in the anaphase 
than the telophase. The incidence of chromosmal aberrations in the 
anaphase of the first division is 20 to 50% higher than in the second 
division. The data on the spectrum of chromosomal aberrations 
indicate that there is a higher incidence of chromatid aberrations 
than chromosomal. The higher incidence of chromosomal aberra- 
tions in the first meiosis, as compared to the second, and in ana- 
phases, as compared to telophases, can be attributed to both revers- 
ible and irreversible damage to genetic material of maternal pollen 
cells. As a result of these processes, there is reduction in number of 
cells bearing damaged chromosomes in telophases of the first and 
second meiotic divisions. (ERB) 


NUCLIDE KINETICS AND TOXICOLOGY 


16829 (ORNL—5308, pp 35-55) Radiation measurements and 
assessments. Haywood, F.F. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Work in the Offsite Measurements Program was directed 
toward assessments of the radiological impact of inactive uranium 
mill sites, radiological surveys of former Manhattan Engineering 
District/Atomic Energy Commission (MED/AEC) facilities 
throughout the country, and verification of theoretical source terms 
for effluent releases from a plant designed to recover uranium from 
wet-process phosphoric acid. During the year, measurements were 
completed at 22 inactive uranium mills. Activities were directed 
toward characterization of the spread of contamination from urani- 
um tailings piles, migration of long-lived radionuclides through 
airborne, aquatic, and terrestrial pathways, and measurements of 
radon and radon daughters in structures where tailings had been 
used in construction. It was shown that the highest potential expo- 
sure to the general public arises from the diffusion of radon to 
population centers. Some evidence was found of radium and urani- 
um moving away from a tailings pile where groundwater is active. 
Initial measurements were made to measure the concentration of 
uranium in the effluent of a central processing plant designed to 
recover uranium from phosphoric acid. In addition, uranium concen- 
trations in water and soil on the site of this plant were measured. 
These measurements will be used aiong with calculated source terms 
to evaluate exposure to the public as a result of the operations of this 
plant. (PCS) 


MAN 


REFER ALSO TO CITATION(S) 16398, 16484, 16587, 16617, 
16618, 16677, 16682, 16690 


16830 (ORNL—5308, pp 56-64) Environmental health studies. 
ain” C.E.; Shank, K.E. Jul 1978. 

n Health physics division annual progress report for period 
ending June 30, 1977. 

The two major thrusts of the environmental health studies 
have been in the areas of health physics aspects of fusion power and 
methodology for assessing health effects related to nuclear facilities. 
Researchers were unable to discern a dose-response relationship or 
to find adverse health effects in the local population around nuclear 
facilities which might be related to radiation exposure. A second 
study analyzed the trends in incidence of cancer, congenital malfor- 
mation, and fetal and infant mortality for Oak Ridge, Anderson 
County, and Roane County relative to Tennessee. Finally, a more in- 
depth study on congenital malformations and fetal mortality trends 
for nine East Tennessee counties surrounding Oak Ridge was com- 
= The objective of the Health Physics Aspects of Fusion 

ower Program is to provide, on a timely basis, scientific informa- 
tion and technical evaluations on the potential impacts of fusion 
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power to occupational workers and to members of the public. The 
i areas of study in this program during the past year have 
(1) factors affecting calculations of dose resulting from a release 

of tritium, (2) an assessment of the potential for reducing occupation- 
al risk from exposures to tritium, and (3) experimental studies of 
tritium conversion from molecular hydrogen to tritiated water. 


ANIMALS 


REFER ALSO TO CITATION(S) 16592, 16594, 16595, 16602, 
mo] ame 16681, 16682, 16683, 16684, 16689, 16690, 16802, 
, 16874 


bone: of adult endosteal bone remod- 
eling and its interaction with injected *°Pu. Kimmel, D.B.; Jee, 
W.S.S. 31 Mar 1979. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation program. 

A computer simulation of the relationship of bone microana- 
tomic metabolic activity to the microscopic location of *°*Pu in bone 
has been attempted. The model incorporates the rate of bone turn- 
over, cell location and density, bone resorptive activity (as it re- 
moves **°Pu from bone), bone formation activity (as it buries *°Pu 
in bone), recycling of 7*°Pu, and liver translocation of 7**Pu to bone, 
such that the ske retention curve for **°Pu injected in mono- 
meric form into the young adult beagle is matched. eventual aim 
of this work is to calculate the radiation dose to bone cells, knowing 
the relative location of **Pu deposited in bone and the cells that 
reside at bone surfaces as it changes throughout the lifespan of an 
animal. Early results indicate that osteosarcoma incidence may be 
proportional to the number of alpha hits which occur to osteopro- 
genitor cells and osteoblasts, the dividing cell population found near 
surfaces where bone turnover is in progress. 


(COO—119-254, pp 65-73) Early distribution of Pu in 
juvenile beagles. Bruenger, tw. Atherton, D.R.; Smith, J.M.; 
Greenlee, R.R.; Buster, D.S.; Stevens, W. 31 Mar 1979. 

In Research in radiobiology. Annual report of work in prog- 
ress in the internal irradiation pro; ’ 

Four juvenile beagles, 50 py of age, were given an intrave- 
nous injection of 2.5 wCi 7**Pu/kg and sacrificed in pairs 7 days and 
14 days post-injection (P.I.). At autopsy, the liver contained 15.9% 
of the injected dose at 7 days and 10% at 14 days P.I. The Pu 
distribution in the liver was diffuse. About 40% of the deposit was 
bound to ferritin or associated with microsomes and approximately 
50% was found in fractions of high acidhydrolase- and/or cytoch- 
rome-c-oxidase activity. Other soft tissue oe retained only very 
small fractions of the injected dose. The skeletal retention of 64.3% 
was not statistically different from the retention of 69.9% calculated 
for juvenile beagles injected with 0.1 wCi Pu/kg. This confirms that 
the initial deposition is dependent on the age at injection but is 
independent of the dose level. The relative concentration of Pu 
among the various skeletal parts and within individual bones was 
more uniform in juvenile beagles than in those injected as young 
adults. The highest concentrations were found in primary spongi 
where the surface/volume ratio was large and where the rate of 
bone formation was very high. Retention and distribution were 
related to overall- and localized skeletal growth patterns. 


16833 (EMSL-LV—0539-32) Status report of Area 15 experi- 
mental dairy farm: dairy husbandry January 1977-June 1979, agrono- 
mic practices January 1978-June 1979. Smith, D.D. (Environmental 
Protection a y, Las Ve NV (USA). Environmental Monitor- 
ing Systems .). Jan 1980. Contract EY-76-A-08-0539. 30p. Dep. 
S, PC A03/MF AOl1. 
This is the final status report on the operation of the experi- 
mental dairy herd and farm in Area 15 of the Nevada Test Site. 
tion of the farm was transferred from the Environmental 
onitoring Systems Laboratory - Las Vegas to a contractor in 
September of 1979. The dairy herd portion of the report covers the 
period from January 1977 to June 1979. Improvement and addition 
to the facilities, production and reproduction statistics for individual 
cows and the herd, the veterinary medicine practices employed, and 
summaries of the metabolism studies that involved the dairy herd are 
discussed. The agronomic portion of the report covers the period 
January 1978 to June 1979. Topics include irrigation, fertilization, 
weed and insect control, and forage production. 


16834 (IDO—12088, pp -? Preliminary report on the ecol- 


ogy of sage grouse on the I ational Engineering Laboratory Site. 
me J.W.; Ball, LJ. (Washington State Univ., Pullman). Apr 


16831 (COO—119-254, pp 55-64) Simulation of **°Pu location in 
trabecular a computerized model 


From Symposium on the Idaho National Engineering Labora- 
tory ecology programs; Grand Teton, WY, USA (10 Sep 1978). 
The study objectives include: (1) determining radionuclide 
concentrations in sage grouse on the INEL Site and documenting 
movenient patterns of grouse using areas known to contain above 


ERA VOL. 5, NO. 10 


normal background concentrations of radionuclides, (2) estimating 
the numbers of sage grouse on the INEL Site throughout the year, 
@) determining the primary or key use areas for sage grouse on the 
NEL Site, and (4) determining migration routes of sage grouse 
summering and wintering on the INEL Site. In 1977, 16 sage grouse 
were collected and yzed for radionuclide concentrations using 
gamma spectrographic analysis. Thirteen different radionuclides 
were identified in grouse tissues. Of the detected radionuclides, **7Cs 
had the highest overall occurrence in birds collected both on and 
off-site. Twelve of these 13 radionuclides were detected in samples 
from birds collected near TRA. TRA specimens also had higher 
average and maximum radionuclide concentrations than grouse 
taken at Central Facilities Area (CFA) or in off-site background 
areas. 


16835 (NVO—192(Vol.2), pp 637-643) Effect of fasting on the 
transit time of ‘Ce in the mouse gut. Weiss, J.F.; Walburg, H.E. 
(Comparative Animal Research Lab., Oak Ridge, TN). Jun 1978. 
From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Our work with G.I. absorption of actinide elements indicates 
reater — by fasted animals than by animals on regular diets 
eiss and Walburg, undated). Residence time of a metallic com- 
pound in the gut may be an important factor influencing G.I. 
absorption. Cerium-144 (III) chloride was administered by gavage to 
fasted mice and to mice on regular feed. The G.I. tract was excised, 
cut into sections, and the activity of each section determined as a 
function of time after dosing. Our results indicate rapid transit of 
14CeCl, along the empty mouse gut. One hour after dosing, about 
half the Ce is in the cecal contents; about 40% remains in stomach 
contents. Twelve hours after dosing, only about 2% remains in the 
cecum; by 16 hours, almost the entire dose has been cleared from the 
intestine. Transit times in mice with stomach and intestines contain- 
ing food were 12 hours longer than in fasted mice. These results lead 
to the conclusion that factors other than G.I. residence time deter- 

mine G.I. absorption of actinides in mice. 


16836 Influence of DTPA on the metabolism of inhaled *°°PuF, 
in beagles. McDonald, K.E.; Dilley, J.V.; Sanders, C.L.; Mahaffey, 
J.A. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Health Phys.; 36: No. 5, 632-635(May 1979). 

Metabolism and translocation of *°*Pu inhaled as the fluoride, 
and the effectiveness of DTPA therapy for the removal of #**PuF, 
were studied in beagles. Initial body burdens, initial alveolar deposi- 
tion (IAD) and excretion in urine and faeces over 85 days are listed 
for exposed dogs treated and untreated (controls) with DTPA. 
Distribution in various organs and cumulative urinary excretion, 
expressed as percentages of IAD are given for both aes a of dogs. 
Peery of lung and lymph modes support the idea that the 
deposited 4 was particulate rather than in a more soluble form. 
Findings show that *®PuF, in the lung is unresponsive to DTPA 
therapy. The translocation pattern is similar to that of inhaled 

Put. 


16837 Morphofunctional distinctions of cardiac lesions following 
intratracheal and intravenous administration of polonium 210. Ivanov, 
A.E.; Solov’ev, A.I.; Grozdov, S.P.; Kurshakova, N.N. Radiobiology 
(USSR) (Engl. Transl.); 18: No. 2, 76-83(1978). 

Translated from Radiobiologiya; 18: No. 2, 223-229(1978). 

A comparative morphofunctional and histoautoradiographic 
study was made of the rabbit heart following intravenous and 
intratracheal administration of different amounts of 7!°Po (25 uCi). 
It was demonstrated that there is a less marked correlation between 
functional and structural changes, as well as distribution of a- 
particles in the myocardium, on the one hand, and route of incorpo- 
ration of the isotope, on the other, than in critical organs (liver, 
kidneys). The kinetics of ?"°Po content in the myocardium, as related 
to both routes of administration of the isotope, are described on the 
basis of counting a-tracks on histoautoradiograms. 


16838 Effect of iron on kinetics of plutonium binding with blood 

its and deposition thereof in rat tissues. Shvydko, N.S.; 
Ivanova, N.P.; Rushonik, S.1.; Popov, D.K.; Basaleva, L.N.; Vor- 
ozhtsova, L.N. (Leningrad Scientific Research Ins:. of Radiation 
ators USSR). Radiobiology (USSR) (Engl. Transl.); 18: No. 2, 84- 


Translated from Radiobiologiya; 18: No. 2, 230-235(1978). 

A study was made of the effects of iron on dynamics of 
plutonium-239 metabolism in rat tissues. Investigation of the process 
of binding of plutonium-239 by serum transferrin after addition of 
plutonium-239-citrate alone or a mixture thereof with iron citrate to 
blood revealed that macroamounts of iron alter the kinetics of 
interaction of plutonium with transferrin, elimination from blood and 
accretion in the liver and skeleton. There is no change in distribution 
of plutonium-239 in serum and blood clot under the influence of 
iron. 


16839 (ORO—0242-T1) Biomedical aspects of plutonium: a se- 
lected bibliography. Eisele, G.R.; Mraz, F.R.; Walburg, H.E. 
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(comps.). (Comparative Animal Research Lab., Oak Ridge, TN 
(USA)). [nd]. Contract EY-76-C-05-0242. 783p. Dep. NTIS, PC 
A99/MF AO1. 

This bibliography contains 1200 references on the biomedical 
aspects of plutonium. It is derived from annual and technical reports 
from various laboratories, scientific journals, papers, and abstracts 
from various symposia and conferences on studies of humans, ani- 
mals, occupational exposures, analytical methodologies, and biomo- 
deling. This bibliography is not intended to define the scope or 
conclusion of an experiment, but rather to rapidly identify available 
references. These references are arranged by species and subdivided 
into the various routes of administration for the reader’s conven- 
ience. Species on which the greatest amount of research has been 
conducted are listed first; the heading Other Species refers to species 
where limited publications are available. Miscellaneous Data repre- 
sents data collected (practical or theoretical) in which the species are 
unknown. This information is provided when the route of adminis- 
tration is known. 


PLANTS 


REFER ALSO TO CITATION(S) 16563, 16591, 16592, 16595, 
16613, 16619, 16689, 16802 


16840 (PNL—3300(Pt.2), pp 65-67) Analog elements for transur- 
anic chemistries. Weimer, W.C.; Laul, J.C.; Kutt, J.C.; Lepel, E.A. 
Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

A chemical extraction technique for estimating the biological- 
ly available fraction of nonessential trace elements in soils has been 
developed. This procedure has been used in evaluating the uptake of 
naturally occurring transuranic analog elements from soils into sev- 
eral foodstuffs. The availability of the natural elements has been 
compared with the availability of their analog transuranics which 
have been derived from global fallout. 


16841 (PNL—3300(Pt.2), pp 69) Transuranic weathering in 
plants. Schreckhise, R.G.; Cline, J.F. Feb 1980. 

In Pacific Northwest Laboratory annual repori for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Releases of long-lived transurarium elements to ecological 
systems raise issues, about which daia are very limited. Quantitative 
information is needed on their potential pathways though food 
chains to assess the poter*tial hazards to man. Of special interest is 
the effect of time (weathering, aging, and associated biological 
processes in soil) on the change in availability of transuranium 
elements for uptake by plants from soil. This study provides valuable 
information on the effects of weathering and aging on the uptake of 
transuranics from soil by range and crop plants grown under realistic 
field conditions. 


16842 Uptake of tritiated 1,2-dibromoethane by Tradescantia 
floral tissues: relation to induced mutation frequency in stamen hair 
cells, Nauman, C.H.; Klotz, P.J.; Schairer, L.A. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Environ. Exp. Bot.; 19: No. 3, 201- 
213(Aug 1979). 

Inflorescences of two clones of Tradescantia (02 and 4430) 
have been exposed to the gaseous form of tritium-labeled 1,2-dibro- 
mocthane (DBE). A comparison of chemical exposure concentration 
and tissue dose for various exposure periods indicated that DBE 
readily and rapidly penetrated through the outer sepal and petal 
tissues to the critical stamen hair cells - the targets for mutation 
induction. Bud and open flower tissues of both clones contained 
generally similar amounts of [*H]-DBE after similar exposures; thus, 
a differential penetration or uptake of the mutagen into the tissues of 
these clones cannot account for the 7 to 9 fold difference between 
clones in pink mutation frequency elicited by DBE exposure. Autor- 
adiographs of stamen hair cells showed clearly that the DBE was 
not localized, but distributed randomly throughout the cytoplasm 
and nucleus. Comparison of [*H]-DBE-induced pink mutation-re- 
sponse curves to those derived previously with unlabeled DBE 
revealed that the rad dose of tritium could not account entirely for 
the elevated mutation response following exposure to the [*H]-DBE. 
Plots of the total exposure to [*H]-DBE vs both tissue molar 
concentration of [*H]-DBE and pink mutation incidence following 
exposure to DBE made possible the construction of true target-tissue 
dose-response curves. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 16605, 16684 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


THERMAL EFFECTS 


16843 (PB—294537) Assessment of a cooling lake ecosystem. 

Technical completion Lozano, S.J.; Rordorf, D.W.; Kitchell, 
J.F. (Wisconsin Univ., Madison (USA). ‘Water Resources Center). 

1978. Contracts DI- 14-34-0001-6052;DI-14-34-0001-7105. 1207. 
NTIS, PC A06/MF AO1. 

Primary production, aquatic invertebrates, and fish were stud- 
ied during 1975-1977 to determine responses of organisms to a 15C 
temperature gradient in a 190-hectare diked cooling lake, Lake 
Columbia, WI. The relative importance of macrophytes, periphyton, 
and phytoplankton production to primary production of the cooling 
lake is discussed. Seasonal and spatial changes in species composition 
of periphyton are shown. Field and laboratory studies of inverte- 
brate distribution, growth, and reproduction show evidence that 
modified life history and temperature directed movement are two 
important mechanisms by which invertebrates change their distribu- 
tion in a heterothermal environment. Species diversity, distribution, 
growth, and reproductive responses of fish in a newly impounded 
cooling lake are described. Simple models are used to describe 
relative abundance and aggregation of fish relative to water tempera- 
ture during summer and winter. The importance of temperature 
changes, caused by spring power plant shutdowns is described. 


CELLS 
REFER ALSO TO CITATION(S) 16744 


VERTEBRATES 


REFER ALSO TO CITATION(S) 16877, 16878, 16879, 16880, 
16881, 16884 


(ORNL/TM—6927) Summer habitat selection by striped 
bass, Morone Saxatilis, in Cherokee Reservoir, Tennessee, 1977. 
W-.dle, H.R.; Coutant, C.C.; Wilson, J.L. (Oak Ridge National 
Lab., TN (USA)). Feb 1980. Contract W-7405-ENG-26. 207p. Dep. 
NTIS, PC A10/MF AOl1. 

Summer habitat selection patterns of 18 adult striped bass 
(Morone saxatilis) in Cherokee Reservoir were monitored with 
externally attached temperature-sensing acoustic or radio transmit- 
ters from June through September 1977. Mortalities of adult striped 
bass in this reservoir were hypovhesized to be related to high 
summer temperatures and low dissolved oxygen (DO). The inhabit- 
ed areas or refuges differed from noninhabited areas by maintaining 
temperatures less than or equal to 22 C and DO concentrations 
greater than 5 mg/liter. Total water hardness, pH, and water tran- 
sparency were not significantly different among refuges and nonin- 
habited areas. Movement of fish outside refuges occurred more 
frequently and for longer periods during June when the summer 
pattern of high temperatures and low DO was less severe. Fish 
experienced temperatures between 15 and 27 C with mean tempera- 
tures of individuals ranging from 18.5 to 22.0 C. Several tagged fish 
migrated outside the refuges and selected the lowest available tem- 
perature, generally near 21 C, even though DO concentrations at 
these temperatures were 3 mg/liter or less. Long-term survival of 
tagged and nontagged fish outside refuges was undetermined be- 
cause no fish were tracked outside a refuge for more than 12 days 
without being lost. This study indicates that temperature strongly 
influences the behavior of striped bass and that adults of this species 
may have a thermal preferendum of approximately 21 C. 


16845 (PNL—3300(Pt.2), pp 141-142) Effects of hydroelectric 
tion and riverine ecology. Becker, C.D.; Fickeisen, D.H. Feb 
1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

Hydropower generation of peaking electricity requires fre- 
quent changes in the amount of water released through dam turbines. 
The resultant variations in flow rate are directly related to the daily 
cycle of electrical demand. Changes in amount of water released at 
dams cause water levels to fluctuate downstream and affect water 
temperatures. The objectives of this program are to examine effects 
of water level changes on downstream biota and to quantify ecologi- 
cal impacts to the fullest possible extent. Fluctuating water levels 
cause changes in wetted habitat areas. Ponds and pools in the shore 
zone are alternately flooded and drained; backwater slough areas are 
subject to a sudden influx of water as river levels rise. Aquatic 
species dependent on shallow water habitats during part of their life 
cycles are impacted by hydropower generation. Our studies exam- 
ined the reproductive success of smallmouth bass (Micropterus dolo- 
mieui) populations in the Hanford area of the Columbia River. We 
are planning comparable studies of chinook salmon (Oncorhynchus 
tshawytscha) spawning. 
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CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 14721, 14757, 15042, 15693, 
16549, 16628, 16658, 16659, 16664, 16700 


16846 Continuous low-level chlorination for marine fouling con- 
trol at power stations in the United Kingdom. Whitehouse, J.W. 
(Central Electric Research Labs., Leatherhead, Engiand). pp 361- 
367 of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This paper describes experiments with ferrous-sulfate-treated 
seawater and studies of intake screen debris which assess the extent 
of fouling control. (PCS) 


16847 Response of entrained plankton to low-level chlorination at 
a coastal power station. Davis, M.H.; Coughlan, J. (Central Electric- 
ity Generating Board, Hampshire, England). pp 369-376 of Water 
chlorination: environmental impact and health effects. Volume 2. 
Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Side effects from chlorination were investigated at an oil-fired 
power plant by examining zooplankton, phytoplankton, and bacteria 
pumped through the station. Factors that influenced the results and 
should be taken into account for any assessment of this type include: 
the ability to isolate the cooling water flow through each of the four 
500-MW sets; that due to post-oil crises, one or more sets were often 
on reduced or no-load; and that full cooling water flow to a set is 
maintained during partial loading. Suggestions for refinement of 
further studies are given. (PCS) 


16848 Bromine chloride as an alternative wastewater disinfectant 
to chlorine. Woodfin, W.L. Jr. (State Water Control Board, Virginia 
Beach, VA); Taylor, R.B.; Hoehn, R.C. pp 629-636 of Water chlor- 
ination: environmental impact and health effects. Volume 2. Jolley, 
R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Bromine chloride bactericidal efficiency approaches the ideal 
under laboratory conditions. Any degree of back-mixing, including 
the complete-mix contact design, should be avoided in disinfection 
practice. Bromine chloride show superior disinfectant properties 
against S. faecalis and E. coli in filter sterilized sewage with no 
suspended solids with as high as 100% kills. Bromine chloride and 
chlorine were equally effective with unfiltered secondary treated 
effluent. The rapid dissipation of bromine chloride residuals presents 
problems of process control and monitoring. With a 30-minute 
contact time, little correlation was found between dose and residual 
concentrations. (PCS) 


16849 Biofouling control alternatives to chlorine for power plant 
cooling water systems: an overview. Burton, D.T.; Liden, L.H. (Acad- 
emy of Natural Sciences of Philadelphia, Benedict, MD). pp 717-734 
of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

A brief discussion of biofouling of power plants cooling water 
systems and its control by chlorine is presented. An overview of 
currently feasible alternatives as well as speculative alternatives for 
possible future use is given. (PCS) 


16850 Evaluation of alternative chemical treatments for biofoul- 
ing control in electric power facilities. Waite, T.D. (Northwestern 
Univ., Evanston, IL); Jorden, R.M.; Kawaratani, R. pp 753-771 of 
Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This paper points out information gaps for evaluating alterna- 
tives to chlorine. (PCS) 


16851 Workshops and conference summaries: progress, problems, 
and future priorities. Mattice, J.S. (Oak Ridge National Lab., TN); 
Brungs, W.A. pp 851-890 of Water chlorination: environmental 
impact and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; 
Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
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The conference summaries for covered freshwater, marine 
water, health effects, trihalomethanes, industrial effluents, waste 
treatment, and forecasts for the solutions to the chlorination prob- 
lems. (PCS) 


CELLS 


16852 (UCRL—82566) Mutation induction at multiple gene loci 
in Chinese hamster ovary cells: comparisons of benzo(a)pyrene metabo- 
lism by organ homogenates and intact cells. Carver, J.H.; Salazar, 
E.P.; Knize, M.G.; Orwig, D.S.; Felton, J.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Nov 1979. Con- 
tract W-7405-ENG-48. 3lp. (CONF-791059—2). Dep. NTIS, PC 
A03/MF AOI. 

From 4. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (2 Oct 1979). 

Mutations induced by B(a)P are quantified at four gene loci in 
Chinese hamster ovary (CHO) cells: aprt, hgprt, tk, and ATPase. 
The mutants were selected by their resistance to 8-azaadenine (AA), 
6-thioguanine (TG), 5-fluorodeoxyuridine (FUdR), or ouabain 
(OUUA). Activation by liver homogenates (S9) and liver micro- 
somes from rats induced with Aroclor 1254, Syrian hamster embryo 
(SHE) cells, and kidney microsomes from male, female, and testos- 
terone-treated female C3H/HeJ mice was compared. Finally, a 
comparison was made between profiles of B(a)P metabolites pro- 
duced by the different activation systems and th observed mamma- 
lian mutagenesis data. Comparison of profiles of B(a)P metabolites 
produced by different activation systems with the observed muta- 
genic activity at four gene loci in a mammalian mutagenesis system 
showed some striking similarities but some significant differences. 
Although profiles of SHE-activated B(a)P represent metabolism that 
is more relevant to the intact cell than to disrupted cell homog- 
enates, induced mutation levels at four separate gene loci were very 
similar for B(a)P activated by rate liver microsomes or SHE. Thus 
dissimilar activation systems may produce similar steady-state levels 
of the mutagenic epoxide intermediates. However, the frequencies of 
B(a)P mutation with S9 activation were substantially lower. Kidney 
microsomes from male and testosterone-treated female mice effi- 
ciently metabolized DMN, but produced insignificant amounts of 
B(a)P metabolites; mutation data paralleled these results. (ERB) 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 16663, 16776, 16896 


16853 (BNL—27210) Effects of acidity on primary productivity 
in lakes: phytoplankton. Hendrey, G.R. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 37p. (CONF- 
791090—5). Dep. NTIS, PC A03/MF AO1. 

From Symposium on potential environmental and health ef- 
fects of atmospheric sulfur deposition; Gatlinburg, TN, USA (14 Oct 
1979). 

Relationships between phytoplankton communities and lake 
acidity are being studied at Woods Lake (pH ca. 4.9), Sagamore 
Lake (pH ca. 5.5), and Panther Lake (pH ca. 7.0). Numbers of 
phytoplankton species observed as of July 31, 1979 are Woods 27, 
Sagamore 38, and Panther 64, conforming to other observations that 
species numbers decrease with increasing acidity. Patterns of increas- 
ing biomass and productivity found in Woods Lake may be atypical 
of similar oligotrophic lakes in that they develop rather slowly 
instead of occuring very close to ice-out. Contributions of netplank- 
ton (net > 48 pm), nannoplankton (48 > nanno > 20 pum) and 
ultraplankton (20 > ultra >0.45 um) to productivity per m~? show 
that the smaller plankton are relatively more important in the more 
acid lakes. This pattern could be determined by nutrient availability 
(lake acidification leading to decreased availability of phosphorus). 
The amount of '*C-labelled dissolved photosynthate ('*C-DOM), as 
a percent of total productivity, is ordered Woods > Sagamore > 
Panther. This is consistent with a hypothesis that microbial hetero- 
trophic activity is reduced with increasing acidity, but the smaller 
phytoplankton may be more leaky at low pH. (ERB) 


16854 (CONF-800223—2) Four-hour algal bioassays for assess- 
ing the toxicity of cozl-derived materials. Giddings, J.M. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 19p. 
Dep. NTIS, PC A02/MF AOl. 

From 2. symposium on process measurements for environ- 
mental assessment; Atlanta, GA, USA (25 Feb 1980). 

As part of an overall program to assess the potential environ- 
mental hazards of coal conversion technologies, researchers at Oak 
Ridge National Laboratory have developed a rapid bioassay to 
measure the effects of coal-derived materials on algal photosynthesis. 
Algal cultures or natural algal communities are exposed to the test 
materials for four hours. Photosynthesis is determined by the '*C- 
bicarbonate method during the final two hours of exposure and 
compared with controls for a measure of toxicity. In bioassays with 
individual aromatic compounds, quinones and aromatic amines were 
found to be particularly toxic to algae; azaarenes and thiophenes 





MAY 31, 1980 


were the least toxic classes tested. Experiments with the water 
soluble fractions (WSFs) of more than twenty natural and s mt 
oils showed that coal liquefaction products are considerably 

toxic than petroleum products; shale oils are intermediate in tonicity. 
Further studies with particular subfractions of several WSFs have 
identified ether-soluble bases as the major contributors to the toxicity 
of coal-derived oils. The four-hour photosynthesis test has several 
advantages over the Algal Assay Bottle Test for measuring the 
toxicity of complex aonerdla 


16855 (CONF-800323—1) ecg ae of pas compounds 
from synthetic crude oils: collection, separation 
Rao, T.K.; Epler, J.L.; Guerin, M.R.; Clark, BR: Ho, C.H. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
19p. . NTIS, PC A02/MF AO1. 

trom Symposium on the a a of short-term bioassays 
in the fractionation and analysis of complex environmental mixtures; 
Williamsburg, VA, USA (4 Mar 1980). 

In order to determine the long range health effects such as 
carcinogenicity/mutagenicity/teratogenicity/toxicity, associated 
with the newly emerging energy technologies, we have utilized the 
Ames Salmonella assay to evaluate mutagenic properties of synthetic 
fuels. Coupling with class fractionation was necessary. Organic 
extraction and liquid/liquid partitioning was used to separate acidic 
and basic fraction. The neutral material was separated using Sepha- 
dex LH-20 gel filtration into saturated and aromatic fractions of 
various ring sizes. The alkaline fraction was subfractionated elutin 
with benzene and ethanol on a basic alumina column and then wi 
isopropanol and acetone using a Sephadex LH-20 gel column. The 
frameshift strain TA-98 was utilized along with Aroclor-induced rat 
liver homogenate (S-9 mix) for the mutagenicity assay. The natural 
crude oils were slightly mutagenic, the polynucleararomatics consti- 
tuting the activity, while the coal-derived fuels indicated mutageni- 
city associated with alkaline constituents as well as polyaromatics. 
Hydrotreated coal (H-coal, HDT) or Shale (Paraho-Shale oil, HDT) 
derived fuels were not mutagenic. Ninety pexcent of the mutagenic 
activity in alkaline fraction was recovered in the acetone subfraction. 
High resolution spectroscopy of this fraction indicates polycyclic 
aromatic primary amines along with azaarenes as organic constitu- 
ents responsible for the mutagenic activity associated with shale- and 
coal-derived fuels. 


16856 (CONF-800323—2) Detection of potential genetic hazards 
in complex environmental mixtures using plant cyt and micro- 
bial mutagenesis assays. Constantin, M.J.; Lowe, K.; Rao, T.K.; 


Larimer, F.W.; Epler, J.L.. (Oak Ridge National Lab., TN (USA); 
UT-ERDA Comparative Animal Research Lab., Oak Ridge, TN 
(USA)). 1980. Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/ 
MF AOI. 


From Symposium on the application of short-term bioassays 
in the fractionation and analysis o 2 environmental mixtures; 
Williamsburg, VA, USA (4 Mar 1980 

Solid wastes have been } on to determine their po- 
tential hazards to humans anda the environment. An arsenic-contami- 
nated ground water sample increased the frequency of histidine 
revertants in Salmonella typhimurium (TA-98) at 0.025 to 5.000 pl 
per plate with Aroclor-induced S-9 liver microsomes. When 2.5 to 
75 pl of the XAD-2 concentrate (12.5-fold, v:v) were used, the 
mutant frequency was increased in strains TA-98, TA-100, and TA- 
1537; metabolic activation was not required. Only the XAD-2 con- 
centrate was mutagenic in the Saccharomyces cerevisiae haploid 
strain XL-7-10B; metabolic activation was not required. The muta- 
genic principal, which is not known, appears to be at the limit of 
resolution; hence, the XAD-2 concentration is necessary to demon- 
strate mutagenic activity. The arsenic-contaminated ground water 
(0.0625 and 0.125 dilutions) and the ped plant fly ash extract 
(undiluted) increased the frequency of bridges and fragements at 
anaphase in root tip cells of Hordeum. The fly ash sample was 
negative in the microbial assays. Results caaieior (1) the need for a 
battery of assays with different organisms and (2) the potential of a 
simple assay using plant root tip cells to detect mutagenic activity in 
complex environmental mixtures. 


16857 (NVO—192(Vol.1), pp 143-156) Effects of transuranics 
on desert ecosystem processes: an exploratory study. Ausmus, B.S.; 
Dodson, G.J. (Battelle Columbus Labs., OH). Jun 1978. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

An exploratory study investigating the effects of stress on 
desert ecosystem processes was conducted. Uncontaminated soil 
profiles were excised intact from seven sites in Area 18 and estab- 
lished as microcosms in an environmental chamber at field ambient 
conditions. Based on studies in mesic ecosystems, CO. efflux was 
chosen as a parameter to monitor through time. Microcosms were 
monitored 5 months to establish parameter behavior and any differ- 
ences among sites. To determine the effect of stress on CO: efflux, 
seven treatment doses of CdCl. were applied to soils randomly 
across sites. Data following treatment show CO efflux increases due 
to doses of 3.89, 7.78, and 77.8 mg/cm? Extractable Ca and extract- 
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able NOs-N were significantly reduced at one or more treatment 
doses at harvest. Extractable PO,-P was not affected. This explorato- 
ry study confirms the utility of microcosm techniques for measuring 
the effects of stress upon a desert ecosystem. Further refinement of 
these techniques will allow: (1) the effects of transuranics on ecosys- 
tem processes to be quantified, and (2) feasibility of decontamination 
po rw gy alternatives to be tested in the laboratory prior to 
ield trials. 


16858 (PB—294732) Mutagenic activity of aerosol size fractions. 
Final report, November 1977-November 1978. Talcott, R.; Harger, W. 
(California Univ., Riverside (USA). Coll. of Natural and Agricultur- 
al Sciences). Apr 1979. 23p. NTIS, PC A02/MF AOI. 

Several investigators in diverse geographical locations have 
detected airborne mutagens with the Ames’ Salmonella typhimurium 
bioassay. Yet to be established is the aerodynamic diameter of the 
mutagen-containing particles. To study this matter, an Andersen 
2000 sampler was used to collect size-fractionated samples in 
Durham, NC. The samples were extracted and concentrated, the 
masses were determined, and the mutagenic activities were bioas- 
sayed. Initial studies were designed to establish a protocol suitable 
for routine air sampling. A sufficient sample quantity was obtained 
by operating four of the Andersen samplers simultaneously over a 5- 
7 day interval. The results of 10 weekly samplings indicated that 
most of the deposited mass, and most of the mutagenic activity, 
occurred in the fractions containing the small (less than 2 microme- 
ter) particles. Selected extracts, positive for mutagenicity, were 
tested for the presence of electrophiles by reaction with nitrobenzyl- 
pyridine (a chemical nucleophile) or by reaction with electrons 
provided in the course of dc —-— analysis. These chemical 
tests verified the presence of direct-acting alkylating agents in ex- 
tracts of deposited aerosols. 


16859 Development of resistant poliovirus by repetitive sublethal 
exposure to chlorine. Bates, R.C. (Virginia Polytechnic Inst., Blacks- 
burg); Sutherland, S.M.; Shaffer, P.T.B. pp 471-482 of Water chlor- 
ination: environmental impact and health effects. Volume 2. Jolley, 
R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This study determined that increased resistance to chlorine 
inactivation develops when poliovirus LScl is exposed to chlorine at 
pH 5.0 and pH 9.0. (PCS) 


16860 Comparison of bromine chloride and chlorine as 
wastewater disinfectants in pilot plant studies. LeBlanc, N.E. (Hamp- 
ton Roads Sanitation District, Virginia Beach, VA); McEuen, J.M. 
pp 637-650 of Water chlorination: environmental impact and health 
effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. 
(eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. — 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This study demonstrated that bromine chloride and chlorine 
can adequately disinfect wastewater to current compliance levels. 
However, bromine chloride use results in a significant decrease in 
halogen residuals when compared to chlorine. Further studies are 
recommended for technology development. (PCS) 


16861 Chlorine dioxide destruction of viruses and bacteria in 
water. Cronier, S.; Scarpino, P.V.; Zink, M.L. (Univ. of Cincinnati, 
OH). pp 651-658 of Water chlorination: environmental impact and 
health effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. 
Jr. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Efficiency of chlorine dioxide inactivation and destruction of 
virus and bacteria in waste water was studied in comparison with 
chlorine. Poliovirus 1 and coxsackievirus A9 were more resistant to 
disinfectants than E. coli. Therefore the authors recommend that 
water quality standards need to be revised to include standards for 
destruction of animal viruses also. (PCS) 


PLANTS 
REFER ALSO TO CITATION(S) 16553, 16558, 16663, 16804, 16856 


16862 (COO—4331-07) Air pollution effects on food quality. 
Final progress report. CAES No. 555-80. Pell, E.J. (Pennsylvania 
State Univ., University Park (USA)). Jan 1980. Contract EE-77-S- 
02-4331. 83p. Dep. NTIS, PC A0S/MF AOl1. 

The impact of ozone on the qualitative characteristics of 
potatoes, alfalfa and soybeans is discussed. The impact on yield, total 
solids, sugar status and tuber glycoalkaloid (TGA) content was 
measured. The effects of ozone on the leaves were also noted. Field 
trials were conducted as well as laboratory experiments. (DC) 
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16863 (PB—293617) Methods development for assessing air pol- 
. a preliminary 


report, ; i 
chai, N.; Crocker, T.D. (Wyoming Univ., Laramie (USA)). Feb 
1979. 109p. NTIS, PC A06/MF AO1. 

This volume investigates the economic benefits that would 
accrue from reductions in oxidant/ozone air pollution-induced dam- 
ages to 14 annual vegetable and field crops in southern California. 

sing the analytical pective of economics, the study provides an 
up-to-date review of the literature on the physical economic 
damages to agricultural crops from air pollution. In addition, meth- 
odologies are developed sounene estimation of the impact of air 
pollution-induced price effects, input and output substitution effects, 
and risk effects upon producer and consumer losses. Estimates of the 
extent to which price effects contribute to consumer losses are 

rovided. These consumer losses are estimated to have amounted to 

14.8 million my year from 1972 to 1976. Celery, fresh tomatoes, and 
potatoes are the sources of most of these losses. 


(PB—298875) Accumulation of atmospheric sulfur by 
and sulfur-supplying ity of soils. Noggle, J.C.; Jones, 
ga (USA). Office of 
Natural Resources). Apr 1979. 49p. NTIS, PC A03/MF AOl1. 

The Tennessee Valley Authority conducted studies to meas- 
ure the amount of sulfur (S) that is transferred from the atmosphere 
to agro-ecosystems and to determine the S-supplying capacity of 
soils in the Tennessee Valley. Three techniques were tested for 
determining the fractional contribution of the soil and the atmos- 
phere to the total S content in field-grown plants. Soybeans, cotton, 
and fescue were grown in equal quantities of the same soil with a 
low sulfur content at three field locations and in a use with 
charcoal-filtered air. Technique III, which provided a direct method 
for calculating the amount of plant S that was derived from the soil 
at any location, _ to be satisfactory for measuring the amount 
of atmospheric S accumulated by plants. oo eee 4 and 3 km 
from coal-fired power plants accumulated 125 240 mg S per 100 

, but fescue accumulated only 65 and 58 mg S per 100 g at the same 
ocations. Cotton grown near the power plants produced significant- 
ly more biomass t that grown at a location remote to sources of 
SO2. The S-supplying capacity of selected soils was evaluated by 
measuring the rate of S accumulation by fescue grown in a green- 
house with charcoal-filtered air. The rate of S mineralization in soil 
collected from a depth of 0 to 30 cm at five sites was about 1 mg per 
kilogram of soil during the 27 weeks of plant growth. 


16865 Measuring air pollutant uptake by plants: nitrogen dioxide. 
Rogers, H.H.; Jeffries, H.E.; Witherspoon, A.M. (North Carolina 
State Univ., Raleigh). J. Environ. Qual; 8: No. 4, 551-557(Oct 1979). 
Direct kinetic determinations of the uptake of nitrogen diox- 
ide (NO2) by selected plant species under various conditions were 
made using continuous stirred tank reactor (CSTR) techniques. 
Second-order rate constants with respect to exposure concentration 
and leaf area were obtained for corn [Zea mays (L.) Pioneer Brand 
3369A], soybean [Glycine max (L.) Merr. Davis], loblolly pine 
(Pinus taeda L.), and white oak (Quercus alba L.). Mean rate 
constants in units of 10-*dm~?*min~' were: corn, 9.3; soybean, 13.6; 
loblolly pine, 13.7; and white oak, 2.8. On a mass basis, rates would 
3.5, 5.1, 5.2, and 1.1 x 10°? yg dm~*min~' ppHM~' (ppHM = 
parts per hundred million), respectively. Uptake rate constants re- 
mained the same over 5-hour exposure — within the exposure 
concentration range of 0 to 58 ppHM. The NO» uptake increased as 
the level of photosynthetically active radiation (PAR) increased. 
This effect of light was linearly correlated with the inverse of total 
diffusive resistance. Varying the level of tissue nitrogen (N) did not 
influence NO, uptake even though the leaves were smaller and 
chlorotic at the lower levels of tissue N. Photolysis of NO2 occurred 
in controlled environment rooms under artificial light; the mean k; 
for photolysis was 0.03 min=*. 


16866 A ic emission and plant uptake of mercury from 
agricultural soils near the Almaden mercury mine. Lindberg, S.E. 
(Oak Ridge National Lab., TN); Jackson, D.R.; Huckabee, J.W.; 
Janzen, S.A.; Levin, M.J.; Lund, J.R. Contract W-7405-ENG-26. J. 
Environ. Qual.; 8: No. 4, 572-578(Oct 1979). 

Surface soils collected near the Almaden, Spain, mercury 
mine reflected increasing concentrations of mercury (lig) with prox- 
imity to the mine due to weathered mineral deposits and to atmos- 
pheric deposition of Hg from the smelter. Extractions with NaHCO; 
or NH,OAc removed small amounts of Hg from both control (20 km 
from the mine; total Hg = 2.3 ug/g) and mine site soils (1 km; total 
Hg = 97 ug/g). Density gradient centrifugation indicated a signifi- 
cant fraction of the Hg to be associated with a high-density mineral 
fraction, presumably cinnabar. Accumulation of Hg by alfalfa sug- 
gested a dual mechanism of uptake; roots accumulated Hg in propor- 
tion to the soil levels, while aerial plant material absorbed Hg vapor 
directly from the atmosphere. Soil fertilization with and without 
liming significantly increased total Hg uptake, largely due to plant 
growth stimulation. Liming itself had no significant effect. The rate 
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of volatilization of elemental Hg from both soils (~ 0.13 and 0.33 
pg/m? per hour at 25°C, for control and mine site, respectively) 
exceeded reported background emission rates by factors of 4 to 10, 
increasing with surface temperature and Hg content and decreasing 
with increased plant cover. 


16867 Emission of ethylene and ethane by leaf tissue exposed to 
injurious concentrations of sulfur dioxide or bisulfite ion. Bressan, 
R.A.; LeCureux, L.; Wilson, L.G.; Filner, P. (Michigan State Univ., 
East Lansing). Contract EY-76-C-02-1338. Plant Physiol.; 63: No. 5, 
924-930(May 1979). 

Leaf tissues injured with SO gas or bisulfite ion in solution 
emit ethylene and ethane. The amounts of these gases produced by 
the tissues depend on the degree of exposure to SO: or bisulfite. The 
amount of ethylene produced in response to SO2 fumigation corre- 
lates positively with SO. exposure (0 to 5.5 microliters per liter for 
16 hours), SO2 absorbed, and the amount of visible injury sustained 
by the leaf tissues. Ethane production is correlated positively with 
the injury resulting from treatment with bisulfite ion. The rate of 
emission of ethane from leaf disc of cucurbit cultivars as a result of 
exposure to bisulfite solutions is in agreement with the order and the 
degree of their resistance to injury by SO2. Thus, exposure to 
bisulfite and the subsequent release of ethane can be used to deter- 
mine the relative resistance of different species and cultivars to SO. 
gas. A rapid, simple, objective assay for SO2 resistance based on 
ethane emission is described. This assay should preferentially detect 
SO, resistance which does not depend on stomatal behavior. The 
screening of several other cucurbits with this assay showed a 24-fold 
difference between the most and the least sensitive plants tested. 


16868 Toxicity screening of fifteen chlorinated and brominated 
using four species of marine phytoplankton. Erickson, S.J.; 
Freeman, A.E. (Environmental Protection Agency, Johns Island, 
SC). pp 307-310 of Water chlorination: environmental impact and 
health effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. 
Jr. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1978). 
From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
In order to make distinctions between the effects of the 
oxidative stages of chlorination and the effects of halogenated com- 
pounds formed as by-products, screening tests were performed using 
known byproducts of chlorination with four species of marine phy- 
toplankton. Eight concentrations were studied over a seven-day 
iod. Different response such as stimulatory, inhibitory, or no 
effects were determined on algal cell division. These tests identified 
organism sensitivity to the test compounds and established working 
range for more comprehensive studies. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 16650, 16670, 16885 


16869 (PNL—3300(Pt.2), pp 87-89) Effects of energy systems 
coastal ecosystems. j 


effluents on . Roesijadi, G.; Young, J.S. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The present research emphasizes the role of subcellular bind- 
ing and storage mechanisms for trace metals with respect to onset of 
toxic responses and possible detoxification. Mercury, copper, cadmi- 
um, and zinc are the trace metals under investigation. Elevated 
levels of these metals on high molecular weight protein fractions 
have been associated with cytotoxic effects of the metai. Metalloth- 
ionein and other low molecular weight, metal-binding proteins have 
been reported to serve a protective function by sequestering poten- 
tially toxic metals and preventing them from binding to inappropri- 
ate subcellular sites. Additionally, sequestration of trace metals by 
lysosomes and labilization of lysosomes have been associated with 
the toxic effects of those metals. 


16870 (PNL—3300(Pt.2), pp 103-104) Long-term effects of pe- 
troleum hydrocarbons from water on marine organisms. Anderson, 
J.W.; Riley, R.G.; Bean, R.M. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

A carefully controlled and characterized flowing hydrocar- 
bon exposure system, using extracts of Prudhoe Bay crude oil, has 
been used to determine threshold levels for the survival of three 
representative marine crustaceans. Mortality can be interpreted as 
the product of concentration and exposure time, which allows 

rediction of impacts during both acute and chronic exposures in the 
ield. Differences in mortality rate have been observed between 
species and between seasons, and feeding rates of shrimp and fish 
have been found to decrease at exposures below the lethal range. 
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16871 ay ep 2), pp 115-116) Effects of petroleum hy- 
oy eg hf on behavior of marine organisms. Pearson, W.H.; Miller, 


In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

The behavioral effects of petroleum hydrocarbons have been 
studied in the blue crab (Callinectes sa oe and the hake (Urophy- 
cis chuss). The blue crab detected water-soluble fraction of 
Prudhoe Bay crude oil at 10-* mg/l, a concentration well below 
those expected in oil spills. For the blue crab and the hake, the extent 
of avoidance of oiled sediment appears to be a function of life stages, 
social density, oil concentration, extent of weathering and other 
factors. Hake will enter highly oiled areas to obtain shelter. 


16872 Seasonal chronic toxicity of chlorination to the American 
oyster, Crassostrea virginica (G). Scott, G.I; Middaugh, D.P. (Envi- 
ronmental Protection Agency, Johns Island, SC). pp 311-328 of 
Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

The objective of this study was to examine the effects, both 
lethal and sublethal, of chlorination to adult oysters, Crassostrea 
virginica, during chronic exposures on a seasonal basis. (PCS) 


16873 Effects of chlorinated seawater on decapod crustaceans. 
Roberts, M.H. Jr. (Virginia Inst. of Marine Science, Gloucester 
Point, VA). pp 329-339 of Water chlorination: environmental impact 
and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, 
re (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

The objective of this study was to assess the acute and 
subacute effects of chlorinated seawater on eggs and larvae of crab 
species Panopeus herbstii and Pagurus longicarpus. (PCS) 


VERTEBRATES 


REFER ALSO TO CITATION(S) 14801, 16670, 16804, 16838, 
16870, 16871 


16874 (LBL—7448, pp 23-36) Environmental physiology. 1977. 
In Biology and Medicine Division annual report, 1977. 
Searching for screening tests to detect changes that occur 

when pollutants arising from energy technology exert their effects 

on the body and for a scientific basis for treating these effects, the 
following studies were performed on rodents: (1) hematopoietic 
system including white cells, red cells, and platelets; (2) metabolism 
of several protein and polypeptide hormones of the anterior pituitary 
on and (3) the steroid hormone mechanism. Air pollutant effects 
p Ee and differentiation of lung tissue were studied with 
is on seeking agents that affect number or biological activity 
of Seneephoans which in turn would affect disease resistance. Pluto- 
nium metabolism was studied in monkeys to estimate the behavior of 
this element in man. Especially low exposure effects are considered 
to develop protection standards for nuclear personnel and the gener- 
al public. (PCS) 


16875 (UCID—18222-78) Sperm shape abnormalities induced by 
energy-related hydrocarbons and industrial chemicals. EPA-1AG-D6- 
E681-AN, Progress report, July 1, 1978-December 31, 1978. Wyro- 
bek, A.J. "(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 23 Jul 1979. Contract W-7405-ENG-48. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

Progress is reported in the following subject areas: changes in 
murine sperm head dimensions induced by low doses of x-irradiation; 
genetic differences in the induction of abnormal sperm with polycy- 
clic hydrocarbons; the role of aryl hydrocarbon hydroxylase in mice; 
the effects of a direct acting alkylatins agent on rabbit semen. (ACR) 


16876 Relative rates at which dominant-lethal mutations and 
heritable translocations are induced by alkylating chemicals in post- 
meiotic male germ cells of mice. Generoso, W.M.; Huff, S.W.; Cain, 
K.T. (Oak Ridge National Lab., TN). Genetics; 93: No. 1, 163- 
171¢ 1979). 
ere is a close relationship between the rates at which 
dominant lethal mutations and heritable translocations are induced 
by ethyl methanesulfonate (EMS) or triethylenemelamine (TEM) in 
male postmeiotic germ cells. This relationship does not hold for 
isopropyl methanesulfonate (IMS), which induced only negigible 
frequencies of heritable translocations at doses that induced high 
levels of dominant lethal mutations. Nor does IMS behave like EMS 
and TEM in the degree to which eggs of different stocks of females 
ir premutational lesions that are carried in the sperm - large 
differences between stocks for IMS treatment and small differences 
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for EMS or TEM treatment. These dissimilarities between IMS and 
the are postulated to be attributable 
to differences in the types of lesions present at the time of repair 
activity and to whether or not chromosomal aberrations are already 
fixed prior to postfertilization pronuclear DNA synthesis. 


16877 Preliminary look at the effects of chlorination 
on selected warmwater fishes. Brooks, A.S.; eo 
Wisconsin, Milwaukee). pp 95-109 of Water c Vviron 
mental im and health effects. Miy-e wed Fc I R.L.; Gaul, 
H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 


From Conference on water environmental 


chlorination: 
impact and health peo Gatlinburg, TN, USA (31 Oct Rg 
An exposure ~ ah - as anes 
chlorine for biofoulant con peng ve was selected lonoc = 


Schl D.A. (Oregon S U Corvallis). 111-122 ot 
lesinger, tate Univ., 
Water chlorination: environmental impact and health effects. 
Volume 2. omy R.L.; Gorchev, H.; 

Arbor Science Pul 


rE hlorinati ‘ 1 
impact and health effects; Gatlinburg, TN, USA Gi Oct Wisi 
Largemouth bass were studied dane toot tor Gas ooo 


Polytechnic Inst. and S uy ape 
‘olytec tate Univ., 
chlorination: environmental i 
Volume 2. Jolley, R.L.; Gorchev, H.; ilton, Di. Jr. (eds.). Ann 
Arbor, MI; Ann Ann Arbor Science Publishers, Inc. ye 
From Conference on water chlorination: 
impact and health effects; Gatlinburg, TN, USA GI 
This was designed to address the relative aware 
combined chlorine administered intermittently to a broad 


channel catfish). The modifying effects of i - 
mal tolerance zones of the species were also investigated. (PCS) 


16880 Use of various avoidance indices to evaluate the behavioral 
of the golden shiner to components of total residual chlorine. 

Larrick, S.R.; Cherry, D.S.; Dickson, K.L.; Cairns, J. Jr. (Vi TT 
Polytechnic Inst. and State Univ., Blacksburg) pp 135-147 of 
chlorination: environmental impact and health effects. Volume 2. 
Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

The objectives of this study were to evaluate appropriate 
standardized methods and indices for chlorine avoidance ae eee 
tions; to determine if avoidance behavior is correlated with a specific 
component of the total residual; and to evaluate the influence of 
acclimation temperature on avoidance behavior by fish. Data pre- 
sented here strongly suggest that the hypochlorous acid fraction of 
ne | total residual chlorine directs golden shiner chlorine avoidance 
behavior. 


Avoidance of monochloramine: test tank results for rain- 
bow trout, coho salmon, alewife, yellow perch, and spottail shiner. 
Bogardus, R.B. (WAPORA, Inc., Washington, DC); Boies, D.B.; 
Teppen, T.C.; Horvath, F-.J. Pp 149-161 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct at! a 

Results are reported for laboratory experiments describing the 
avoidance behavior of several species of fish when exposed to 
monochloramine. Rainbow smelt, spottail shiner, coho salmon, 
alewife, and yellow perch were acclimated for at least 48 hours and 
tested over a range of temperatures and monoc’ concentra- 
tions. From the data, avoidance as a complex behavioral 
response in combination with level of detection conditioned or 
learned response and acclimation that cannot be relegated to a 
precise code of behavior. (PCS) 


16882 Brominated compounds found in waste-treatment effluents 
and their capacity to bioaccumulate. Kuehl, D.W.; Veith, G.D.; 
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Leonard, E.N. (Environmental Protection Agency, Duluth, MN). 
Contract . 175-192 of Water chlorination: environmental im 
and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; ilton, 
D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Methodology developed for the isolation and identification of 
brominated organic compounds from tissue samples are described 
and the bioaccumulation of several brominated compounds in min- 
nows is discussed. me 


16883 Reactions chlorinated water. Carpenter, J.H.; 
Smith, C.A. (Univ. of Mian FL). pp 195- 207 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Results suggest that chlorination of seawater may produce 
toxicity and growth reduction through the indirect mechanism of 
modifying the copper complexing capacity of the treated water. 
(PCS) 


16884 Biological and chemical effects of chlorination at coastal 
power plants. Goldman, J.C. (Woods Hole Oceanographic Institu- 
tion, MA); Capuzzo, J.M.; Wong, G.T.F. pp 291-305 of Water 
chlorination: environmental impact and health effects. Volume 2. 
Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This paper briefly reviews research in progress relative to 
chlorination practices at coastal power plant sites. It centers on the 
chemistry of chlorine in seawater and both singular and synergistic 
biological stress effects occurring from chlorine, ammonia, and ther- 
mal effluents on entrained marine plankton and juvenile fish. (PCS) 


Relative sensitivity of Pacific Northwest fishes and inver- 
tebrates to chlorinated seawater. Thatcher, T.O. (Battelle Pacific 
Northwest Lab., Sequim, WA). pp 341-350 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

A series of continuous-flow bioassays were conducted to 
provide data for understanding the potential impact of chlorination 
upon Pacific Northwest estuarine marine organisms. The relative 
sensitivity of 15 important species to chlorinated seawater was 
determined. A thermal stress was included so that the experiments 
would simulate power plant cooling water effluents. (PCS) 


Respiratory and osmoregulatory a of white ae 
(Morone americana) exposed to chlorine and ozone in estuarine wa‘ 
Block, R.M. (Tetra Tech, Lafayette, CA); Burton, D.T.; Guilan, 
S.R.; Richardson, L.B. pp 351-360 of Water chlorination: environ- 
mental impact and health effects. Volume 2. Jolley, R.L.; Gorchev, 
H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Ozone appears to produce a more rapid breakdown of physio- 
logical processes of white perch than chlorine. Both oxidants have a 
deleterious effect on gill tissue itself which ultimately affects gill 
function. The mode of action of both toxicants appears to be the 
same in that osmoregulatory and respiratory mechanisms are affect- 
ed in the same manner. However, at isoosmotic salinities to fish, 
respiratory function would be a better indicator of oxidant stress 
than osmoregulatory processes. Two of the most sensitive indicators 
of oxidant stress are blood pH and plasma osmolarity. Additional 
research is needed at different salinities to fully elucidate the com- 
parative toxicity of chlorine and ozone. 


16887 Epidemiologic approach to the evaluation of organics in 
water. Cantor, K.P.; McCabe, L.J. (Environmental Protec- 
tion Agency, Cincinnati, OH). pp 379-393 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1978). 
From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
State of the art studies for correlation of drinking water 
quality with cancer incidence is reviewed. Environmental exposures 
by way of ecology studies have provided a plausible hypothesis 
relative to the health risk from carcinogens in drinking water and 
must now be tested. (PCS) 
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REFER ALSO TO CITATION(S) 15872, 15880, 16490, 16695, 
16699, 16712, 16767, 16793, 16859, 16860, 16863 


16888 (AD-A—068989) Occupational bees ooh of nitro- 
nS ae oe withdrawal effects -- a 

J y 1976-J y 1978. Shiotsuka, 
RN “Ata Medical Bioengineering Research and Development 





Lab., Fort Detrick, MD (USA)). Apr 1979. 25p. NTIS, PC A02/MF 
AOl. 


This literature review was conducted to update the informa- 
tion on nitroglycerin effects related to the development of tolerance 
and withdrawal in humans and experimental animal mode's. Also 
discussed are reports on the casciengenieny, of nitroglycerin. Data 
from industrial hygiene surveys at Army ammunition plants and 
recommendations for additiona health-effects research on nitroglyc- 
erin are included. 


16889 (PB—297822) Special hazard review with control recom- 
mendations for 4,4'-methylenebis(2-chloroaniline). (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). Sep 1978. 
75p. a PC A04/MF AOl. 
hag te noe reviews current toxicity information on 4,4'-Meth- 
ylenebis (2-chloroaniline) and makes control recommendations. 4,4'- 
Methylenebis(2-chloroaniline) has the formula C13H12C12N2. It is 
commercially important as a curing agent for diisocyanate-based 
few wer (polyurethanes) and epoxy resin systems. 4,4'-Methylene- 
is(2-chloroaniline) is used to vary the hardness, flexibility, and 
impact strength of these products. 4, y -Methylenebis(2-chloroaniline) 
has been manufactured commercially i in the U.S. since 1956. Above 
200 C, 4,4’-Methylenebis(2-chloroaniline), releases irritant and toxic 
vapors (primarily ortho-chloroaniline). NIOSH estimated through a 
national survey that in the early 1970's Rw erwers | 55,000 U.S. 
workers were potentially exposed to 4,4’ ethylenebis(2-chloroani- 
line). The majority of these workers were employed in small-to- 
medium sized establishments where occupational health services 
may not have been readily available. review provides an 
examination of information available in 1973 and a more detailed 
presentation of recent studies along with recommendations for con- 
trol of workplace exposures to 4,4-Methylenebis(2-chloroaniline). 


16890 Effects of toxic agents on movements of materials across 
the placenta. Kelman, B.J. (Comparative Animal Research Labora- 
tory, Oak Ridge, TN). Contract EY-76-C-05-0242. Fed. Proc.; 38: 
No. 8, 2246-2250(Iul 1979). 

From 1978 fall meeting of the American Society for Pharma- 
cology and Ex Tyo Therapeutics and the Society of Toxicol- 
ogy; Houston, (15 Aug 1978). 

Due to agreed dependence on maternal blood flow for the 
maintenance of life, the effects of toxic — upon placental trans- 
port are studied. The effects of metabolic and transport ATP-ase 
inhibitors and the effects of polycyclic aromatic hydrocarbons are 
discussed along with movements of metals (Hg and Cd in detail) 
across the placenta. Experimental designs for studying placental 
transport and clearance are also discussed. 


16891 Records, record linkage, and the identification of long term 
environmental hazards. Acheson, E.D. (Univ. of Southampton, Eng- 
land). CODATA Bull.; No. 29, 18- 25(Nov 1978). (CONF-780587—9). 
From 6. CODATA conference; Palermo, Italy (22 May 

1978). 

Long-term effects of toxic substances in man which have been 
recognized so far have been noticed because they have involved 
gross relative risks, or bizarre effects, or have been stumbled upon 
by chance or because of special circumstances. These facts and some 
recent epidemiological evidence together suggest that a systematic 
approach with more precise methods and data would almost certain- 
ly reveal the effects of many more toxic substances, particularly in 
workers exposed in manufacturing industry. Additional ways are 
suggested in which record linkage techniques might be used to 
identify substances with long-term toxic effects. Obstacles to further 
ne pry in the field of monitoring for long-term hazards in man are: 

k of a public policy dealing with confidentiality and informed 
consent in the use of identifiable personal records, which balances 
the needs of bona fide research workers with proper safeguards for 
the privacy of the individual, and lack of resources to improve the 
quality, accessibility and organization of the appropriate data. (PCS) 


16892 Radioactive mercury distribution in sro ar fluids and 
excretion in human subjects after inhalation of mercury vapor. Cher- 
ian, M.G. (Univ. of Western Ontario, London); Hursh, TB: B.; "Clark- 
son, T.W.; Allen, J. Arch. Environ. Health; 109- -114(May 1978). 
The distribution of mercury in red blood cells (RBCs) and 

on mene and its excretion in urine and feces are described in five 
uman subjects during the first 7 days following inhalation of 

radioactive mercury vapor. A major portion (98%) of radioactive 
mercury in whole blood is initially accumulated in the RBCs and is 
transferred partly to the plasma compartment until the ratio of 
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mercury in RBCs to plasma is about 2 within 20 h. The cumulative 
urinary and fecal éatation of mercury for 7 days is about 11.6% of 
the retained dose, and is closely related to the percent decline in 
body burden of mercury. There is little correlation between either 
the urinary excretion and plasma radioactivity of mercury, or the 

activities of urine and plasma mercury, suggesting a mecha- 
nism other than a direct glomerular filtration involved in the urinary 
excretion of ae 3 exposed mercury. These studies suggest that 
blood mercury leve can be used as an index of recent exposure, 
while urinary levels may be an index of renal concentration of 
mercury. However, there is no reliable index for mercury concentra- 
tion in the brain. 


16893 Case control study of gastrointestinal and urinary tract 
cancer mortality and water chlorination. Alavanja, M. 
(Hunter College, New York, NY). Go Goldstein, I.; Susser, M. pp 395- 
409 of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

A comparative retrospective study was conducted on es 
gastrointestinal and urinary tract cancer deaths occurring durin, 
period of January 1968 through December 1970 in seven New Gon 
state counties to determine whether cancer mortality cases were 
more frequently exposed to chlorinated drinking water than were 
individually matched noncancer mortality controls. Because a causal 
relation appears to exist, the authors recommend modifications of 
chlorination techniques pending a second-stage testing of the hy- 
pothesis. (PCS) 


16894 Mutagenic activity of halogenated compounds found in 
chlorinated drinking water. Simmon, V.F. (Stanford Research Inst., 
Menlo Park, CA); Tardiff, R.G. pp 417-431 of Water chlorination: 
environmental impact and health effects. Volume 2. Jolley, R.L.; 
Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbo: 
Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This study was undertaken to determine the mutagenic activi- 
ty of a twenty-two halogenated compounds found in chlorinated 
drinking water. Chloroform and carbon tetrachloride have been 
recognized as carcinogens in rodents but was not confirmed in this 
study. Known carcinogens that were mutagenic were vinyl chloride, 
vinylidene chloride, 1,2-dichloroethane, 1, 1,2-trichloroethylene, 
bis(2-chloroethyl) ether, methyl iodide, and bromoform. 
Bromodichloromethane and chlorodibromomethane were found to 
be mutagenic but have not been tested for carcinogenic activity. 
Methylene bromide, bromochloromethane, methylene chloride, 
methyl bromide and methyl chloride were all mutagenic. Mutagenic 
activity was also observed with 2-chloropropane, 1-chloropropene, 
bis(2-chloroisopropy]) ether, n-butyl bromide, t-butyl bromide and s- 
— Ames Salmonella microsome procedure was used. 


16895 Mutagenicity of complex mixtures from drinking water. 

r, J.C.; Lang, D.R.; Smith, C.C. (Univ. of Cincinnati, OH). 
433-450 of Water chlorination: environmental impact and i, OF. Bp 
effects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. 
(eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
This study reports the applicability of reverse osmosis in the 
concentration of drinking water organics using two in vitro assays, 
the Salmonella-microsome system, and mammalian cell transforma- 


tion. (PCS) 


16896 Epidemic problems and chlorination of water and 
sewage in the Federal Republic of Germany. Mueller, G. (Inst. of 
Water, Soil and Air Hygiene, Berlin, Germany). pp 483-492 of 
Water chlorination: environmental impact and health e‘fects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Evaluation of statistics for special regions using unchlorinated 
drinking water and slightly chlorinated drinking watr reveals the 
same trend as found for the whole Federal Republic of Germany. 
Based on these data, there is no evidence that the chlorination of 
drinking water promotes cancer. (PCS) 


16897 Chlorination and water treatment for minimizing trihalo- 

methanes in drinking water. Hoehm, R.C. (Virginia Polytechnic Inst. 

and State Univ., Blacksburg); Randall, C.W.; Goode, R.P.; Shaffer, 

a ¥ -% 519-535 of Water chlorination: environmental impact and 

ects. Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. 

i (ed). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
1978). 
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From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct — 
Data derived from an extensive monitoring program in 
large community water ly is presented that that algae 
may contribute significantly coe eens aae and, at times, 
Hat SE it iean on 


Arbor Science Publishers, Inc. (1978). 
From Conference on water chlorination: environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 
Aromatic hydrocarbons such as toluene, styrene, and o-, m-, 
and p-xylenes were found after chlorination of waste water. Reac- 
tion products from ozonization are also being studied for possible 
health hazard. (PCS) 


16899 Bromine chloride: an alternative biofouling control agent 
for cooling water treatment. Bongers, L.H. (Martin Marietta 
Baltimore, MD); Burton, D.T.; Liden, L.H.; O'Connor, T.P. pp 7 5. 
752 of Water chlorination: environmental impact and health effects. 
Volume 2. Jolley, R.L.; Gorchev, H.; Hamilton, D.H. Jr. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1978). 

From Conference on water chlorination: We 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

This report presents data on decay characteristics of bromine 
chloride in estuarine water and its biof control effectiveness at 
continuous applications of 0.5 ppM or less. Bromine chlorides toxic- 
ic 4 aquatic life compares favorably as an alternative to chlorine. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 14759, 16625, 16804, 16887 


16900 (AD-A—068920) 
Unimolecular 


tanone. 
Chemically initiated 
reaction. report. 
(Illinois Univ., Urbana (USA). Dept. of Guat 10 May 1979. 


Contract N00014-76-C-0745. 47p. NTIS, PC A03/MF AO1. 
Dimethyldioxetanone (2a) undergoes two distinct thermal 


reactions which generate electronically excited states. The unimole- 
cular decomposition of 2a at 30.0 C produces excited singlet and 
triplet acetone, with efficiencies of 0.1 and 1.5% respectively. The 
composite activation energy for formation of singlet acetone is 3-4 
kcal/mol greater than the activation energy for the thermal disap- 
eS ee Oe ee eee 
titive pathways for dioxetanone decomposition, the more 
high y activated one of which leads to excited acetone. The addition 
of easily oxidized aromatic hydrocarbons or amines catalyzes the 
sence of 2a. The magnitude of the catalytic rate con- 
stant, and the efficiency of light production are correlated with the 
one electron oxidation tial of the hydrocarbon. Under these 
conditions the chemiluminescence results from a chemically initiated 
electron-exchange luminescence (CIEEL) path. 


16901 (N—79-21742) Photosynthethic carbon reduction by sea- 
grasses exposed to ultraviolet b radiation. Final technical report. 
(Florida Inst. of Tech., Melbourne (USA). School of Science and 

). 15 Mar 1979. Contract NAS9-15516. 45p. NTIS, PC 
A03/MF AOl. 

The species of seagrasses were selected on the basis of their 
dominance in the marine s , contribution to total ductivity, 
and importance to the life hi ries of organisms in the River 
lagoon system _the central Florida east coast. The three sea- 
grasses were ia engelmannii, Halodule wrightii, and Syrin- 
godium filiforme. seagrasses form an excellent experimental 
system as their areas of dominance fall more or less along a natural 
gradient of UV-B and photosynthetically og ogete radiation (PAR) 
penetration. The sensitivity of photosynthesis in the seagrasses was 
determined and their photosynthetic response to levels of UV-B 
simulating atmospheric ozone depletion was monitored. Further 

ts explore the possible attenuation or repair of UV-B 
cobeced photosynthetic inhibition by PAR, the role of epiphytic 
growth upon as a protective UV-B shield, and the inhibi- 
tion of pintctpeltbedte te response to UV-A is studied. 


16902 (PNL—3300(Pt.2), pp 169-171) Biological studies of a 
1200-kV prototype transmission system located near Lyons, Oregon. 
Rogers, L.E. Feb 1980. 
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In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 


Since 1976, PNL has been investigating ible ecological 

j pad f vol; transmission (1200 k osue mee 
'geon. test is in an area representative o types 

of habitats commonly found west of the Cascade Mountain Range, 
incl forests, meadows, and agricultural lands. Study areas are 
located near or beneath the power line (treatment areas) and at 
some distance away from the line (control areas). Previous studies 
have identified some ecological effects. Continuing research will 
document the hical extent and magnitude of changes ob- 
served. The research protocol involves assessing the poten- 
tial environmental impact of the system on native and domestic 
plants and animals. Specific research topics are pasture vegetation 
and cattle, honeybees, crops and pollination, trees, and wildlife. 


16903 (PNL—3300(Pt.2), pp 173) Investigation of microwave 
terrestrial ecosystems . Warner, M.L.; Rogers, 
B.E.; Phillips, R.D. Feb 1980. 
ific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 2. Ecological 
sciences. 

To study microwave irradiation, we have proposed a research 
program on the ecological impacts of satellite power systems. The 
purpose of the study ae gree is to identify any changes in organism 
populations or in whole ecosystems continuously exposed to the 
microwave frequencies and the power density levels that are antici- 
pated in or near an operating satellite power system receiving- 
antenna system. 


16904 Ultraviolet disinfection of municipal effluents. Venosa, 
A.D. (Environmental Protection Agency, Cincinnati, OH); Wolf, 
H.W.; Petrasek, A.C. pp 675-684 of Water chlorination: environmen- 
tal impact and health effects. Volume 2. Jolley, R.L.; Gorchev, H.; 
Hamilton, D.H. Jr. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1978). 

From Conference on water chlorination: environmen 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

The primary disadvantage of uv disinfection, aside from un- 
known capital and operating costs, is the phenomenon called photor- 
eactivation a mye a which have been ex- 
posed to subi doses of uv i tion, may repair the genetic 
damage when exposed to visible light which causes activation of an 
pe pe catalyzed chemical reaction which allows normal nucleic 

id replication. Thus, the disinfection process may be negated. This 

a needs further study before uv is considered a viable 

itive. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 14758, 16296, 16426, 16482, 
a fy 16713, 16798, 16860, 16887, 16889, 16893, 16894, 


16905 (K/D—5075) Changing requirements of safety /health edu- 
cation in industry (U). Blackmon, J.T. Jr. (Union Carbide Corp., Oak 
i TN (USA). Nuclear Div.). 1 Mar 1980. Contract W- 
ENG-26. 24p. (CONF-800321—1). Dep. NTIS, PC A02/MF AO1. 
From Association for the Advancement of Health Education 
conference; Nashville, TN, USA (1 Mar 1980). 
This commentary reviews for the safety/health educator how 
manager must achieve efficient production and presents 
idea that on-the-job safety/health concerns must be integrated 
this efficient production process. A success story of how a 
j ivision of one corporation has achieved an enviable occupa- 
i safety/health record with input from its own cadre of safety/ 
health professional is discussed. However, this same organization has 
not achieved the same success with off-the-job injuries and illnesses. 
It is in this latter area that industry needs help from the safety/health 
education yy - namely, o- the future employee the tools 
with which to judge the risk of living with potential technological 
hazards so that society as a whole can benefit. 


Damage and Protection, Erice, Italy, September 1979. Thomas, R.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Se 
wy Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/M 

__ This lecture discusses advances in the fundamental sciences 
which underlie that science variously called health physics or radi- 
ation. Some of the an assumptions of radiation protection 
are discussed, and some developments in the radiological sciences 
since 1975 described. (ACR) 
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16907 (ORNL—5308, pp 226-230) Elements of a war-survival 
policy for the United States. Chester, C.V. Jul 1978. 

In Health nr division annual progress report for period 
ending June 30, 1977. 4 

The Soviet Union has been vigorously pursuing a war-surviv- 
al policy for several years, whereas the United States has relied 
entirely on deterring nuclear war. This has resulted in a situation in 
which the U.S. population is of the order of ten times more vuiner- 
able to nuclear war than is the Soviet population. Increasin, oy see 
spread tion of the disparity in v’ ee Cree uni in 
credibility o' - U.S. deterrent forces and es wy States in 
a very poor bargainin ition in a co tation. pro 
recommended to reestal ish parity in vulnerability consists of the 
following: (1) make national survival in the event of nuclear war 
explicit policy, (2) develop crisis relocation plans for the population 
of all potential target areas, (3) teach a course in nuclear-war 
survival in high school, (4) —_- to Minuteman and/or B-1 the role 
of pa the reloading of Soviet pop-up silos, (5) reinstitute air 
defense in the United States if the Soviets continue to deploy the 
Backfire bomber, (6) continue policies coonenare relocation of 
population and industry outside cities, (7) avoid development of 
new target concentrations especially in the new synthetic liquid fuel 
industry, and (8) develop and encourage integration of blast and 
fallout protection into new energy-conserving construction. 


16908 (ORNL—5308, pp 231-233) Foreign civil defense studies. 
Thurmer, R.N. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Civil defense policies relative to nuclear war are compared 
for US and USSR. (PCS) 


16909 (ORNL—5308, pp 234-247) Blast tests of expedient shel- 
ters in the DICE THROW event. Kearny, C.H. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

The principal objectives of ORNL’s participation in DICE 
THROW were (1) to obtain field data useful in making more reliable 
estimates about the ability of promising expedient shelters and expe- 
dient life-support equipment to withstand all blast effects from large 
pee and (2) to observe the relative effectiveness of several 

ifferent ways of using earth arching and trenchwall shoring to 
increase the blast protection afforded by lightly constructed shelters, 
in order to develop improved shelter designs. 


16910 (ORNL—5308, pp 248) Manual estimation of casualties 
“> fallout from a nuclear attack. Gant, K.S.; Haaland, C.M. Jul 
In Health physics division annual progress report for period 
ending June 30, 1977. 
A blast and fallout casualty estimation system can provide 
a tions to the needed information. It should require 
ini input - location, size, class, and t of detonation. For 
fallout casualty estimation, the effective fallout wind speed and 
direction are also required. Those authorities with limited training 
and no computer facilities should find these systems simple to use. It 
is our responsibility to develop such a fallout casualty estimation 
system compatible with existing manual estimation systems for blast 
damage. Development of each step of this system presents difficul- 
ties. The principal problem is to replace the involved calculations 
with tables and approximations and still maintain sufficient accuracy 
for good estimates. This process is complicated further by the 
limited data and assumptions on which fallout models and casualty 
probabilities are based. Results are not available at this time, but 
work on this project is continuing. 


16911 (ORNL—5308, pp 249) Instrumentation requirements for 
population protection from fallout from a nuclear war. Haaland, C.M.; 
Gant, K.S. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

An evaluation of requirements for federally supplied dosi- 
meters and radiation survey meters is being made, based on estimates 
of the usage of public shelters and home basements in the event of 
nuclear war. 
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16912 (COO—2708T022-1, pp 106-130) Mineral resources. 
1979. 


In Continental scientific drilling program. 

The general and specific objectives of a proposed program of 
continental drilling are presented. The following specific objectives 
are discussed: structure of the crust, chemistry of the crust, studies of 
present-day-mineral-deposit-forming systems, and studies of mineral- 
ized systems. (MHR) 





MAY 31, 1980 


16913 COP ameteet, we Mt 144-171) Drilling, logging, and 
instrumentation: technological and development 


needs. 1979. 

In Continental scientific drilling program. 

Requirements for drilling, logging, and ane pean to 
achieve the objectives of the continental scientific dri 
are examined. It is concluded that current technology rele nate for 
depths down to 10 km and temperatures up to 200 52. Requeomnits 
for improved materials, instruments, and techniques for drilling at 
depths of 10 to 15 km and temperatures of 500°C are discussed, and 
recommendations for coordiated effort in developing improved ca- 
pabilities are presented. (HDR) 


16914 (DOE/TIC—11059) Geophysical predictions. (National 
Academy of Sciences, Washington, DC (USA)). 1978. 225p. Dep. 
NTIS, PC A10/MF AO1. 

Individual abstracts were prepared for the 19 papers in this 
report. (RWR) 


16915 (DOE/TIC—11059, pp 1-15) Overview and recommenda- 
tions. 1978. 

In Geophysical predictions. 

The geographical extent of natural disasters is noted with the 
following charts: location of epicenters of earthquakes in 1974; 
seismic risk map of the US; epicenters of earthquakes (1900 to 1969) 
that have generated tsunamis; locations of volcanoes that have 
erupted, 1 to 1970; probability of hurricane winds along the US 
Atlantic and Gulf coasts; tornado occurrence around the world; and 
significant flash floods in the US, 1971 to 1974. Then the status of 
predictions in various fields of geophysics is discussed; confidence 
ranges from better than chance to high. The outlook for improved 
results is described. Each of the eighteen fields included is discussed 
in a separate article. 7 figures, 1 table. (RWR) 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 14964, 14970, 14976, 14985, 
14988, 14989, 14990, 14991, 15002, 15003, 15004, 15007, 16633, 
16642, 16935 


16916 (COO—2708T022-1) Continental scientific drilling pro- 

gram. (National Academy of Sciences, Washington, DC (USA)). 

ny ae EY-76-C-02-2708-022. 2001p. Dep. NTIS, PC A10/ 
AOl. 

The dynamics, structure, evolution, and genesis of the conti- 
nents offer a major scientific challenge. At the same time, society 
faces many problems that require information about the continental 
crust for solution. A workshop on continental drilling for scientific 
purposes addressed the questions of how to maximize the scientific 
value of current and planned efforts of federal agencies and industry 
and how to supplement these efforts with holes drilled solely for 
scientific purpoes. Four panels addressed the scientific and associat- 
ed societal problems relating to basement structures and deep couti- 
nental basins, thermal regimes, mineral resources, and earthi : 
These panels identified the main problems in each area that could be 
solved by information obtained from drill holes. A fifth panel 
considered needs for technological developments. The importance of 
a communications and coordinating mechanism to maximize the 
scientific results was noted. To this end, a Continental Scientific 
Drilling Program is outlined, including two advisory and guid ~— 
committees, one concerned with scientific objectives, the other 
operations. (RWR) 


16917 ar a tg agg pp 22-88) Basement structures and 
deep continental basins. 197 
In Continental 3 ke drilling program. 
After an introduction to the a) ne and discussion of earlier 
drilling proposals and results, the following topics are taken up: the 
rincipal geological problems that require drilling; what can be 
learned about the structure, chemistry, and pressure-temperature- 
time relations in unexplored regions of the continent; the present 
state of knowleged acquired from existing drill holes; the relations 
between drilling and other studies can be performed in drill holes; 
and the specific areas of problems amenable to drill hole study. The 
discussion is organized as follows: major deep continental structural 
problems (the p scorer crust; causes of continental tectonics- 
cratonic basins and arches, folded mountain belts, igneous intrusives, 
rifts and aulacogens); information available from continental drilling; 
roles of drilling (predrilling ig geology, geophysics, and geochemistry; 
scientific support during drilling; postdrilling geology, geophysics, 
and geochemistry; shallow holes and trenches-geological contacts, 
carbonate reefs, metapelitic rocks, poorly consolidated sediments, 
unweathered samples; ultradeep drilling); and discussion of selected 
targets for drilling (approx. 20). 13 figures, 2 tables. (RWR) 


16918 (DOE/TIC—11059, pp 58-65) Landslides. Jahns, R.H. 
1978. 
In Geophysical predictions. 
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Damage and losses from landslides are described. Landslides 
can be distinguished in terms of their dominant styles of behavior- 
i iding, and flowing. Indigenous, essentially constant, factors 


water, overloading of materials, removal of underlying or lateral 
support, ground vibration, and others (volcanic eruptions, snow 
accumulation, cattle ee etc.). Present abilities at assessing 


the hazards of landslides and ibilities of improved prediction for 
. Six recommendati 


= pp 193-201) Streamflow forecasting. 
== AJ.1 
A Seetaniaste redictions. 

The state of the art of methods for producing short-term 
forecasts of streamflow is discussed; both flooding and normal flow 
(of interest to farmers, hydroelectric power producers, navigators, 
etc.) are included. The societal and scientific value of forecasts is 

inted out. Historical background on early forecasting procedures 
is given, and the evolution of modern forecasting procedures is 
discussed, including basics of present procedures, use of hydrologic 
concepts in forecasting, bases of design of hydrologic models, and 
major US conceptual models. Next, the topic of predictions and 
warning disseminations is taken up; types of flood warnin 
community flash-flood warning system, an automatic flash ‘flood 
alarm system, and the conventioral weather-warning system are 
treated. Then the need for and prospects of improved predictions are 
examined; a ag caer networks, quantitative precipita- 
tion oe een see services, data communication 
and prospects and diseminaton of flood warnings ae consi 
ly, some recommendations to improve streamflow fore- 
pr Be are made. (RWR) 


16920 (PNL—2851, pp VII. aed cy Aro Preliminary subsurface hy- 
drologic considerations: Plateau physiographic prov- 
ince. Veatch, M.D. (Shannon and WWikoe Inc., Seattle, WA). Nov 


1979. 
In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

Subsurface hydrologic conditions in the Pacific Northwest 
are strongly controlled by the structural and stratigraphic frame- 
work of subregions. A it portion of the Pacific Northwest is 
underlain by the Columbia River Plateau basalt sequence. This 
discussion is limited to hydrologic conditions as they relate to the 
Columbia River Plateau physiographic province and specifically to 
the Pasco Basin in the central part of the province. 


16921 (PNL—2851, pp VIII.1-VIII.9) General subsurface geolo- 
gy of southeastern New Mexico with special reference to its structural 
stability. Hills, J. (Univ. of Texas, El Paso). Nov 1979. 

mn Summary of FY-1978 consultation input for Scenario 


I 
Methodology Devel t. 
Sctdicetern ov Mexico east of the Pecos River is a tecton- 


ically stable area with no major fault movements for the past 250 
million years. No major tectonic adjustments are expected in the 
next million years. Minor tectonic adjustments during Triassic time 
(200 to 180 million years ago) and early Tertiary time (70 million 
years ago) have resulted in deepening and eastward tilting of the 
Delaware basin. These tectonic adjustments have resulted in the 
opening of joints and consequent solution of the upper part of the 
Salado salt. Compaction of Pennsylvanian and Lower Permian sedi- 
ments has also contributed to the basin subsidence. This effect has 
been most severe on the west edge of the basin near the Pecos River 
and in the southeast edge of the basin adjoining Winkler County, 
Texas. Recent minor seismic activity is probably the result of petro- 
leum secondary recovery operations. This seismic activity may result 
in the release of strain and may contribute to the long term tectonic 
stability of the area. 


16922 (PNL—2851, pp XI.1-XI.9) Structural geology of the 
Columbia Plateau and environs as related to the waste isolation 
program. Coombs, H.A. (Univ. of Washington, Seattle). 


assessment 
Nov — 

In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

This report provides information on the structural geology of 
the Columbia Plateau in regard to selecting a site for radioactive 
waste disposal. This report describes the folding and faulting that has 
taken place during the past several million years, thus providing 
background for the stress conditions of the area and giving 
clues to the mechanism of deformation. 


16923 ps ame me Poenag investigation of physical- 
properties data from Pahute Mesa, Nevada Test Site, using the 
GRASP storage ny retrieval system. Brethauer, G.E. (Geological 
Survey, Denver, CO (USA)). Dec 1979. Contract EY-76-A-08-0474. 
58p. Dep. NTIS, PC A04/MF A0O1. 
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The GRASP (Geologic Retrieval and Synopsis Program) was 
used to select and calculate statistical parameters of physical-proper- 
ty data obtained from Pahute Mesa, Nevada Test Site, Nevada. 
Preliminary analysis of these data indicates that physical-properties 
values are not homogeneous throughout Pahute Mesa and do not 
vary linearly with direction or depth. 2 figures, 42 tables. 


16924 (USGS-CIRC—800) Geological studies of the COST GE- 
1 well, United States South Atlantic Outer Continental Shelf area. 
Scholle, P.A. (ed.). (Geological Survey, Arlington, VA (USA)). 
1979. 118p. Geological Survey, Arlington, VA. 

The COST No. GE-1 well is the first deep stratigraphic test 
to be drilled in the southern part of the US Atlantic Outer Continen- 
tal Shelf area. This document summarizes some of the lithologic, 
stratigraphic, and geochemical data. The document is divided into 
sections on geological, geochemical, and geophysical topics. Sepa- 
rate abstracts were prepared for ten of these sections. (DLC) 


16925 (USGS-CIRC—800, pp 7-17) Regional stratigraphy and 
structure of the Southeast Georgia Embayment. Valentine, P.C. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

The COST No. GE-1 well penetrated Paleozoic basement 
beneath the shelf in a deep part of the Southeast Georgia Embay- 
ment, and study of this section allows the offshore stratigraphy of 
the basin to be outlined. Four stratigraphic sections have been 
constructed across the basin to illustrate its shape, to identify the 
distribution of carbonate and clastic lithofacies, and to interpret the 
geologic development of the region. The landward margins of the 
embayment are bounded by structural highs: the Cape Fear Arch on 
the northeast, the Georgia and Carolina Piedmont province on the 
northwest, and the Peninsular Arch on the southwest. 


16926 (USGS-CIRC—800, pp 18-23) Data summary and petro- 
leum potential. Scholle, P.A. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

Lithologic, biostratigraphic, and paleoenvironmental studies 
indicate that the section down to 3300 ft consists primarily of 
Eocene and Oligocene chalks deposited in middle-shelf to upper- 
slope environments. From 3300 to 4600 ft, it consists of Upper 
Cretaceous, Paleocene, and lower Eocene calcareous shales and 
subordinate limestones. From 4600 to 7200 ft limestones and dolo- 
mites with interbedded sandstones and shales predominate. Between 
7200 and 11,000 ft interbedded sandstones and shales predominate, 


although individual beds of limestone, dolomite, anhydrite, and, in 
the lower part of the section, coal are common. Below 11,000 ft the 
section is composed of green and gray-green, very fine grained, 
highly indurated to weakly metamorphosed, pelitic sedimentary 
rocks, with intrusive and extrusive meta-igneous rocks. 


16927 (USGS-CIRC—800, pp 24-36) Lithologic descriptions. 
Rhodehamel, E.C. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

The lithologic log for the COST No. GE-1 well is compiled 
from low-powered microscopic examination in reflected light of drill 
cuttings of the stratigraphic test. Results are supported by electrical- 
induction, spontaneous-potential, natural-gamma-ray, sonic, density, 
and neutron geophysical logs. 


16928 (USGS-CIRC—800, pp 37-41) Petrophysical summary. 
Simonis, E.K. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

Ten conventional cores and 68 sidewall cores recovered from 
the COST No. GE-1 well were analyzed by Core Laboratories, Inc. 
Results of the analyses are summarized. 


16929 (USGS-CIRC—800, pp 42-48) Petrographic summary. 
Halley, R.B. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

Rock chips from drill cuttings at 56 intervals and thin sections 
provided material for a brief hg or overview of the litholo- 
gies encountered in the COST No. GE-1 well. Each thin section 
contained between 10 and 30 rock chips and was stained for potas- 
sium feldspar, calcite, ferroan calcite, and ferroan dolomite. Obser- 
vations and classification of these rocks are tabulated. The stratigra- 
phic section at GE-1 consists predominantly of carbonate rocks 
above about 7150 ft and of terrigenous clastic rocks below this 
depth. Data from carbonate and terrigenous clastic units in the well 
are listed and discussed. 


16930 (USGS-CIRC—800, pp 49-63) Foraminiferal biostrati- 
graphy, paleoecology, and sediment accumulation rates. Poag, C.W.; 
Hall, R.E. 1979. 


In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area 
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In addition to the analysis of the COST No. GE-1 well 
samples presented here, we reinterpreted the data from JOIDES 
core holes J-1 and J-2 and more thoroughly discuss the data from 
AMCOR 6002. The biostratigraphic analysis of the Neogene strata is 
a joint effort by Poag and Hall. The other analyses and interpreta- 
tions presented herein are those of Poag. 


16931 (USGS-CIRC—800, pp 64-70) Calcareous nannofossil 
y and paleoenvironmental interpretation. Valentine, P.C. 
1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

The COST No. GE-1 well, located on the outer part of the 
Continental Shelf off Georgia, was drilled into a deep part of the 
Southeast Georgia Embayment. The well penetrated sedimentary 
strata of Early Cretaceous through Quaternary age that overlie 
metamorphic rocks believed to be of Devonian age. Paleoenviron- 
ments include both nonmarine and marine in the Lower Cretaceous, 
whereas the Upper Cretaceous and Cenozoic are marine throughout. 
Calcareous nannofossils are rare in the Lower Cretaceous but are 
common and usually well preserved in younger strata. 


16932 (USGS-CIRC—800, pp 72-73) Geothermal gradients. 
Robbins, E.I. 1979. 

In Geological studies of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

For the COST No. GE-1 well, 58 geothermal values have 
been plotted. The geothermal gradient is calculated to be 0.89°F/100 
ft (16.2°C/km), with a surface intercept of 108°F (42°C). 
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SEISMOLOGY AND TECTONICS 


16933 (CONF-800412—1) Proposed uniform building code seis- 
mic risk zone revision in southeast Idaho. Avendts, J.G.; Gorman, 
V.W.; Guenzler, R.C.; Miller, L.G. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1979. Contract EY-76-C-07-1570. 38p. Dep. NTIS, PC 
A03/MF AO1. 

From 17. annual symposium on engineering geology and soils 
engineering; Boise, ID, USA (2 Apr 1980). 

A number of scientific studies concerning geology and seis- 
micity in the Southeast Idaho region have been conducted within the 
last ten years. The results of these studies, as well as some recent 
national seismic risk evaluations, indicate that the present Uniform 
Building Code (UBC) seismic risk zone classification for a major 
portion of the Southeast Idaho region is excessively high. The 
objective of the work presented herein is utilization of the scientific 
evidence to ga a revised UBC seismic risk zone map for 
Southeastern 0 where a portion of the present seismic risk Zone 
3 is revised to Zone 2. Regional geological information, including 
known and suspected faults, is presented. A comprehensive summary 
of magnitude and location of recorded regional earthquake epi- 
centers and their relation to the proposed UBC seismic zone modifi- 
cation is presented. Correlation between the geology of the region 
and recorded seismic events with the proposed UBC zone revision is 
shown. A rationale, based on recognized seismic risk studies, is 
developed for location of the proposed UBC seismic risk zone lines. 
Correlation with existing national risk zones is shown and inherent 
conservatisms are discussed. Finally, the detailed location of the 
proposed revised zone lines is presented. It is noted that the revision 
affects Southeastern Idaho and small regions of Southwestern Mon- 
tana and Northwestern Utah. 17 figures, 2 tables. 


16934 (COO—2708T022-1, pp 131-143) Earthquakes. 1979. 

In Continental scientific drilling program. 

The content of this appendix on earthquakes is well summa- 
rized in the table of contents: earthquake problems and current 
national needs; scientific background and applications (distribution 
of seismicity, the earthquake mechanism, earthquake prediction, 
seismic hazard assessment, induced seismicity, seismic verification); 
role of drilling in understanding the earthquake process; relevant 
observations; present effort and programs; need for coordination, 
instrument development, and manpower; augmentation of ongoing 
programs; new initiatives. Six recommendations for the program are 
given. (RWR 


16935 (DOE/IA—0009-2, pp 119-131) Geologic hazards. Espin- 
osa, A.F. Aug 1979. 
In Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1. 
Geologic ‘ds in general can be classified by their princi- 
] status, by their associated hazards, and the by-products of these 
azards. The main hazards (18) that are directly associated with 
earthquakes in Peru are identified. Landslide potentiall is great in 
ph any photographs are included to depict the hazard problems. 
( ) 
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16936 (DOE/TIC—11059, pp 19-28) Prediction of large-scale 
deformations of the solid earth. Brown, L.D. 1978. 

In Geophysical predictions. 

The present state of knowledge about the causes of large- 
scale deformation of the earth’s surface is reviewed for earthquakes, 
magmatic activity, surface loads, fluid withdrawal, secular move- 
ments of the earth’s surface, and orogenic and epeirogenic activity; 
figures showing the amount of deformation are given. methods 
for measuring large-scale deformation and the societal impact of 
large-scale deformations and the value of predictions are discussed. 
The current status and outlook for future development of prediction 
capabilities are described. 7 figures. (RWR) 


16937 (DOE/TIC—1 a pp 29-36) Estimation of strong 
ground motion. Hanks, T.C. 1978. 

In Geophysical predictions. 

Most loss of life in earthquakes is due to failure of human 
dwellings caused by earthquake-generated strong ground motion. 
An operational definition of strong ground motion is set down; such 
motion causes significant dynamic response in an engineering struc- 
ture of economic or social importance. The frequency band of 
interest spans approximately 0.05 to 20 Hz. Seismologists over the 
past several years have made considerable progress in understanding 
the gross characteristics of strong ground motion. The relation of 
strong ground motion across the frequency band of interest to a very 
few parameters of the earthquake source and source-station propaga- 
tion paths is illustrated for the San Fernando, California, earthquake 
of February 9, 1971. Ground displacement and acceleration ampli- 
tudes are shown. Progress in calculation of synthetic ground motion 
is discussed. 5 figures. (RWR) 


16938 ae ee, pp 37-46) Earthquake prediction. 
Ward, P.L. 1978 

In Geophysical predictions. 

The state of the art of earthquake prediction is summarized, 
the possible responses to such prediction are examined, and some 
needs in the present prediction program and in research related to 
use of this new technology are reviewed. Three basic aspects of 
earthquake prediction are discussed: location of the areas where 
large earthquakes are most likely to . observation within these 
areas of measurable changes (earthquake precursors) and determina- 
tion of the area and time over which the earthquake will occur, and 
development of models of the earthquake source in order to inter- 
pret the precursors reliably. 6 figures. (RWR) 


16939 (PNL—2851, pp XII.1-X11.13) Evidence and theory for 
Range 


the prediction of tectonic activity in the Basin and Province of 
Nevada and Utah for the next one million years. Lovejoy, E.M.P. 
Nov 1979. 

In Summary of FY-1978 consultation input for Scenario 
Methodology Development. 

Major conclusions of the report are: Important seismic activi- 
ty in the next one million years will be restricted to the Intermoun- 
tain Seismic Belt. Minor seismic activity in the same period will be 
restricted to the Nevada Seismic Belt, Sierra Nevada front, and 
Reno-Yellowstone lineament. There will be seismic inactivity in the 
same period in the rest of the Basin and Range Province except 
locally along high mountain frontal fault zones. In these zones, 
isostatic unloading will produce slow, secular, mild seismic activity 
for many millions of years to come. 


16940 (PNL—2851, pp XIV.1-XIV.10) Assessment of tectonic 

= to waste storage in interior-basin salt domes. Kehle, R. Nov 

In Summary of FY-1978 consultation input for Scenario 
ey Development. 

vy bes in the northern Gulf of Mexico may make ideal 

sites ona storage of radioactive waste because the area is tectonically 

et OL Stal rsh of such salt domes and the tectonic activity are 

isc 


16941 ame nel ISC origin times for announced and pre- 
sumed nuclear explosions at several test sites. Rodean, 
H.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 3 Dec 1979. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC 
A02/MF AOl. 

Announced data for US and French underground nuclear 
explosions indicate that nearly all detonations have occurred within 
one or two tenths of a second after the minute. This report contains 
ISC origin-time data for announced explosions at two US test sites 
and one French test site, and includes similar data for presumed 
underground nuclear explosions at five Soviet sites. Origin-time 
distributions for these sites are analyzed for those events that ap- 
peared to be detonated very close to the minute. Particular attention 
is given to the origin times for the principal US and Soviet test sites 
in Nevada and tern Kazakhstan. The mean origin times for 
events at the several test sites range from 0.4 s to 2.8 s before the 
minute, with the earlier mean times associated with the Soviet sites 
and the later times with the US and French sites. These times 
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indicate lower seismic velocities beneath the US and French sites, 
pe higher velocities beneath the sites in the USSR 9 figures, 8 
tables. 


16942 See ee en ee eee 
problem. Melchior, P. (Observatoire Royal de we be 
— CODATA Bull.; No. 29, 2-7(Nov 1978). ( -780587— 


978) From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

Recent experiences in earthquake prediction are recalled. 
Precursor information seems to be available from geodetic measure- 
ments, hydrological and geochemical measurements, electric and 
magnetic measurements, purely seismic phenomena, and zoo! 

phenomena; some new methods are proposed. A list of possible 
rie tens triggers is given. The dilatancy model is contrasted with 
a dry model; they seem to be equally successful. In conclusion, the 
space and time range of the precursors is discussed in relation to the 
magnitude of earthquakes. (RWR) 


16943 Pattern recognition as a method of data analysis. Caputo, 
M. (Univ., Rome, Italy). CODATA Bull; No. 29, 8-13(Nov 1978). 
(CONF- 780587—7). 
1978) From 6. CODATA conference; Palermo, Italy (22 May 
The method of pattern recognition has been used in biological 
and social sciences and has been recently introduced for the solution 
of geological and geophysical problems such as oil and ore prospect- 
ing and seismological prediction. The method is briefly illustrated by 
an application to earthquake prediction in Italy in which topograph- 
ic and geologic maps are used in conjunction with earthquake 
catalogs. 3 figures, 1 table. 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 14971, 16922 


16944 (DOE/TIC—11059, pp 47-57) State of the art in volcano 
forecasting. Decker, R.W. 1978. 

In Geophysical predictions. 

Historical records are one means of forecasti 
eruptions - most eruptions occur at known volcanoes. sugges- 
tions of impending activity come from the areas of geology (tectonic 
setting, shape, structure, type of volcanic product, moisture content, 
repose time), geophysics (seismicity, ground-surface deformation, 
magnetic and electric phenomena, temperature), and geoc 
(gas composition, volume, and temperature of fumaroles). No index 
appears to be the master key. 16 figures, 2 tables. (RWR) 


volcanic 


GEOPHYSICAL SURVEY METHODS 


16945 (COO—2482-13) Direct methods for seismic 

Final report. Bleistein, N.; Cohen, J.K.; Hagin, F.G. (Denver Univ., 
CO (USA)). 12 Dec 1979. Contract EY-76-S-02-2482. 58p. Dep. 
NTIS, PC A04/MF AOl. 

A coordinated research Lg See in inverse problems was 
concluded. The program evolved from formulation to analytical 
solution to implemented computer algorithms. There were two main 
lines of research in this program: a velocity inversion method, with 
application to seismic exploration, and a | gpsee od optics inverse 
scattering method for reflector mapping, with application to nondes- 
tructive evaluation. In each case, computer algorithms based on the 
theoretical results were tested on real or testbed data from the area 
of the cited application. Research goals of both a theoretical and 
practical nature were achieved. 34 figures. 


16946 Se pp 93-96) Geophysical studies. An- 
derson, R.C.; Taylor, D.J. 1979. 

In Geological paect of the COST GE-1 well, United States 
South Atlantic Outer Continental Shelf area. 

San. information from the interval transit-time log of the 
COST No. GE-1 was used to generate on seismograms and 
plots of depth, average velocity, and RMS velocity vs two-way 
travel time. (DLC) 


16947 (USGS-CIRC—800, pp 97-107) Structure of the Conti- 
nental Margin near the COST No. GE-1 drill site from a common 
depth-point seismic-reflection profile. Dillon, W.P.; Paull, C.K.; Dahl, 
A.G.; Patterson, W.C. 1979. 

In Geological studies of the COST GE-1 well, United States 
South ya om Outer Continental Shelf area. 

A deep-penetration, CDP seismic profile has been recorded 
for the USGS along a track which passes through the site of the 
COST No. GE-1 well. The line is part of a grid of seismic profiles 
totalling 5200 mi (8400 km) that have been recorded south of Cape 
Hatteras in order to examine the structure, history, and resource 
potential of the Continental Margin. In addition to crossing the 
COST No. GE-1 location, the line crosses the Atlantic Slope Project 
(ASP) 3 and Deep Sea Drilling Project (DSDP) 390 drill sites on the 
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outer Blake Plateau. The seaward end of the line, in the Blake- 
Bahama Basin, can be tied to the DSDP 391 drill site through other 
profiles of our grid. Thus, the profile affords one of the best 
opportunities on the United States eastern Continental Margin to 
correlate reflectors and sampled horizons along a profile from the 
shelf to the deep sea. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 14958, 14960, 14961, 14964, 14992 


16948 (LBL—9557) Validity of cubic law for fluid flow in a 
deformable rock fracture. T: 


. Technical information report No. 23. With- 
erspoon, P.A.; Wang, J.S.Y.; Iwai, K.; Gale, J.E. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1979. Contract W- 
7405-ENG-48. 34p. 7 NTIS, PC A03/MF AOl1. 

The validity of the cubic law for laminar flow of fluids 
through open fractures consisting of parallel planar plates has been 
established by others over a wide range of conditions with apertures 
ranging down to a minimum of 0.2 ym. The law may be given in 
simplified form by Q/Ah = C(2b)*, where Q is the flow rate, Ah is 
the difference in hydraulic head, C is a constant that depends on the 
flow geometry and fluid properties, and 2b is the fracture aperture. 
The validity of this law for flow in a closed fracture where the 
surfaces are in contact and the aperture is being decreased under 
stress has been investigated at room temperature using homogeneous 
samples of granite, basalt, and marble. Tension fractures were artifi- 
cally induced and the laboratory setup used radial as well as straight 
flow geometries. Apertures ranged from 250 um down to 4 ym. The 
cubic law was found to be valid whether the fracture surfaces were 
held open or were being closed under stress, and the results are not 
dependent on rock type. Permeability was uniquely defined by 
fracture aperture and was independent of the stress history used in 
these investigations. The effects of deviations from the ideal parallel 
plate concept only cause an apparent reduction in flow and may be 
incorporated into the cubic law by replacing C by C/f. The factor f 
varied from 1.04 to 1.65 in these investigations. The model of a 
fracture that is being closed under normal stress is visualized as being 
controlled by the strength of the asperities that are in contact. These 
contact areas are able to withstand significant stresses while main- 
taining space for fluids to continue to flow as the fracture aperture 
decreases. The controlling factor is the magnitude of the aperture 
and since flow d is on (2b)°, a slight change in aperture evident- 
Ps 1. easily dominate any other change in the geometry of the flow 
ield. 


16949 Interrelation of flow or fracture and phase transition in the 
deformation of carbonate rock. Grady, D.E. (Sandia Laboratories, 
Albuquerque, New Mexico 87185). J. Geophys. Res.; 84: No. B13, 
7549-7554(10 Dec 1979). 

Shock wave, ultrasonic, hydrostatic, and triaxial compression 
data for carbonate rock are considered in terms of the mechanisms of 
yielding. The results suggest that yielding by flow or fracture can be 
replaced by phase transformation for selected stress paths. For 
certain calcite rocks, these stress paths include uniaxial strain load- 
ing. The results further suggest that when initial yielding is by flow 
or fracture, behavior is strain rate dependent. This is apparently the 
case for Vermont marble and Blair dolomite, as comparison of the 
dynamic and quasi-static stress-strain paths and yield stress under 
uniaxial-strain loading indicates. In contrast, similar comparisons for 
Solenhofen limestone and Oakhall limestone show little rate depen- 
dence, suggesting that the apparent initial yielding is dominate by 
onset of the calcite I-II phase transition. Both static and dynamic 
studies show that the I-II transition in calcite rock is largely rate 
i t, reversible, continuous (gradual), and shear stress sensi- 
tive. Rate indepdencence and reversibility are apparently the conse- 
quence of displacive and coherent phase transformation. Continuous 
transformation appears to be due to rock microstructure which leads 
to stress concentrations and hence a spread in the macroscopic stress 
region over which the transition occurs. Shear stress sensitivuty can 
be due to both microscopic dependence of the transition on local 
shearing stresses and shear stress dependence of the microstructural 
stress injomogeneities. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 14964 


OCEANOGRAPHY 


REFER ALSO TO CITATION(S) 15317, 16662 
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16950 
B.D. 1978 

In Geophysical predictions. 

The history of tide prediction and its uses are summarized. 
The recent advancements in tide prediction may be grouped into the 
areas of data analysis (change in harmonic analysis procedure, ex- 
tended harmonic analysis, determination of the continuum, response 
analysis and prediction), numerical modeling, and recording. Areas 
of possible future programs are listed. 8 figures. (RWR) 


16951 (DOE/TIC—11059, pp 178-184) Ocean circulation. 
Bryan, K. 1978. 

In Geophysical predictions. 

The state of knowledge concerning ocean circulation is de- 
scribed. An obvious impediment to progress in understanding is the 
inaccessibility of the deep ocean to direct measurement. Neverthe- 
less, what is known is summarized, along with progress in the 
development of models of ocean circulation. The relation of such 
data to human activity at sea and on land is pointed out. Prospects 
for modeling the ocean circulation are addressed, and recommenda- 
tions for future work are made. 3 figures. (RWR) 


16952 (LBL-publ—92) Oceanographic data off central California 
37° to 40° north including the Delgada deep sea fan. First edition. 
Wilde, P.; Normark, W.R.; Chase, T.E. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; Geological Survey, Menlo Park, 
CA (USA); Scripps Institution of Oceanography, La Jolla, CA 
(USA)). Apr 1976. Contract W-7405-ENG-48. 16p. Univ. of Califor- 
nia, Berkeley. 

This chart summarizes oceanographic data for this area, and 
can be used for cruise planning and shipboard work. The following 
data are shown: bottom contours, major offshore geologic features, 
locations of sediment measurements, magnetic lineations and earth- 
quake epicenters, currents and sea surface temperature by monthly 
means, gravity interpretation, California Cooperative Fisheries In- 
vestigations stations, seismic reflection profiles, coastal reflection 
surveys, and stratigraphy. (RWR) 


16953 (LBL-publ—223) Oceanographic data off Washington 46° 
to 49° North including the Nitinat deep sea fan. Wilde, P.; Chase, 
T.E.; Holmes, M.L.; Normark, W.R.; Thomas, J.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1977. Con- 
tract W-7405-ENG-48. vp. University of California, Berkeley. 

This map summarizes oceanographic data for the area for 
geologic investigations. The following information is included: 
major geographic features of the area, bottom contours, offshore 
earthquake epicenters, bottom sediments and heat flow, free-air 
gravity anomalies, magnetic lineations, seismic reflection profiles, 
currents and sea surface temperature by monthly means, temperature 
vs salinity diagram, and percentage of frequency of seas over 8 ft by 
season. 13 figures. (RWR) 


16954 (LBL-publ—251) Oceanographic data off northern Cali- 
fornia-southern Oregon: 40° to 43° north including the Gorda Deep Sea 
Fan. First edition. Wilde, P.; Chase, T.E.; Holmes, M.L.; Normark, 
W.R.; Thomas, J.A.; McCulloch, D.S.; Kulm, L.D. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1978. Con- 
tract W-7405-ENG-48. vp. Univ. of California, Lawrence Berkeley 
Lab., Berkeley, CA 94720. 

This map summarizes oceanographic data and can be used for 
geological investigations and as a working chart on shipboard. It 
contains the following information: ocean contours; major geograph- 
ic features; offshore earthquake epicenters; bottom sediments and 
heat flow stations; magnetic lineations; free-air gravity anomaly; 
seismic reflection profiies; crustal, subcrustal, and free-air gravity 
profiles; water properties; monthly surface currents and sea surface 
temperatures; and coastal wave refraction and direction of swells. 12 
figures. (RWR) 


16955 (PNL—2851, pp IX.1-IX.8) Sea level report. Schwartz, 
M.L. (Western Washington Univ., Bellingham). Nov 1979. 

In Summary of FY-1978 consultation input for Scenario 
aaa Development. 

Study of Cenozoic Era sea levels shows a continual lowering 
of sea level through the Tertiary Period. This overall drop in sea 
level accompanied the Pleistocene Epoch glacio-eustatic fluctu- 
ations. The considerable change of Pleistocene Epoch sea level is 
most directly attributable to the glacio-eustatic factor, with a time 
a of 10° years and an amplitude or range of approximately 200 m. 

¢ lowering of sea level since the end of the Cretaceous Period is 
attributed to subsidence and mid-ocean ridges. The maximum rate 
for sea level change is 4 cm/y. At present, mean sea level is rising at 
about 3 to 4 mm/y. Glacio-eustacy and tectono-eustacy are the 
parameters for predicting sea level changes in the next 1 my. Glacio- 
eustatic sea level changes may be projected on the basis of the 
Milankovitch Theory. Predictions about tectono-eustatic sea level 
changes, however, involve predictions about future tectonic activity 
and are therefore somewhat difficult to make. Coastal erosion and 
sedimentation are affected by changes in sea level. Erosion rates for 


(DOE/TIC—11059, pp 166-177) Tide predictions. Zetler, 
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soft sediments may be as much as 50 m/y. The maximum sedimenta- 
tion accumulation rate is 20 m/100 y. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


STARS 


16956 {LA-UR—80-463) Light curve of type I supernovae. Col- 
ee eA. ; Petschek, A.G.; Kriese, J.T. 5 ee Seas erate 
(USA); New Mexico ‘Inst. of Mining and Technolo; are 
(USA)). 1980. Contract W.7405-ENG-36. 9p. (CONF-800126—1). 
Dep. NTIS, PC A02/MF AO1. 
From Conference on atomic Poy and spectroscopy for 
supernovae tebe ney San Diego, CA, USA (10 Jan 1980). 
ations of the intermediate and late time luminosity of 
type I monies based on 100% efficiency for optical —n. = 
energy deposited by the Ni** decay chain give good 
observations ree we M/sub ej/ v~? = (2.2 +- 0.5) x 10” ™ % 
cm? where M/sub ej/ is the ejected mass an v is the expansion 
velocity. Account must be taken of the escape of both gamma a 
and positrons. These two escape processes as well as the 
luminosity peak as calculated by Colgate and McKee are all consist- 
ent with the same value of M/sub ej//v?. 


16957 Observational studies of pre-main-sequence evolution. 
Cohen, M.; Kuhi, L.V. (Astronomy Department, University of Cali- 
ioe Berkeley). Astrophys. J., Suppl. Ser.; 41: No. 4, 743-843(Dec 


Optical scanner data from 4270 to 6710 A with a resolution of 
7 A have been obtained for some 600 Ha emission stars listed in the 
compilation of T Tauri stars by Herbig and Rao and in the original 
Ha surveys. These are used to obtain spectral types, 
corrections, and emission-line strengths and are combined with in- 
frared broad-band measurements out to 3.5 4m to provide bolome- 
tric luminosities and effective temperatures. H-R cok mee are pee. 
sented for the Taurus-Auriga complex, Orion, N 
7000/IC 5070, and the rho Ophiuchi association. The following 
conclusions are reached: Most Ha emission stars lie on convective 
tracks in the H-R diagram, and their distribution does not corre- 
spond to any published dynamical evolutionary tracks. Most Ha 
emission stars are of spectra type late K and luminosity class be- 
tween III and V. Radii and masses derived from the H-R diagram lie 
between 1 and 5 R/sub sun/ and between 0.2 and 3 M/sub sun/, 
respectively. The value of d (log N)/d (log M) ranges from -1.35 to - 
2.9 and for the three best-observed groups is consistent with the - 
1.35 of the Salpeter initial mass function. Star formation is not coeval 
on a time scale of less than al0‘*to ~6 x 10° years. The overall 
efficiency of star formation is ~ 10%.6.. The bulk of the extinction 
occurs within the dark clouds rather than in circumstellar envelopes. 
High-mass stars may therefore form preferentially in the dense cores 
of clouds, and low-mass stars may form throughout the cloud. It is 
very likely that all close pairs of T Tauri stars are binaries. 


SOLAR PHENOMENA 


16958 (BNL—27190) Present and past neutrino luminosity of the 
sun. ey J.K.; Cleveland, B.T.; Davis, R. Jr.; Hampel, W.; 
Kirsten, T. (Brookhaven National Lab., Upton, NY (USA); Max- 
Planck-Institut fuer Kernphysik, Heidelber (Germany, F.R.)). 1979. 
Contract EY-76-C-02-0016. 36p. (CONF-7910123—2). Dep. NTIS, 
PC A03/MF AO1. 

From Lunar and Planetary Institute topical conference on the 
ancient sun; Boulder, CO, USA (Oct 1979). 

The neutrino radiation from the sun can give direct informa- 
tion on the basic nuclear fusion processes that provide the solar 
energy. Results are reported which have been obtained over the last 
seven years with the Brookhaven solar neutrino detector that de- 
pends upon the neutrino capture reaction, *’Ci(v,e~ )*’ Ar. These 
results do not agree with the predictions of the standard solar model. 
It is of t interest to know whether the lack of aqueement 
between the measurements and theoretical expectation could 
bly be explained by a secular variation in the rate of the 
process. Two radiochemical neutrino detection techniques have been 
proposed previously that could in principle record the neutrino flux 
of the past. An analysis of the expected background processes for 
these experiments is given. These and other possible methods of 
recording the past solar neutrino luminosity are discussed in relation 
to variations expected from theoretical solar models. 2 figures, 6 
tables, 36 references. 


16959 Rempteen ates wih Seen wetie eee between 1971 and 
predate Mag Asbridge, J.R.; Bame, S.J. Noe sg bg -T. (Los 
Alamos Scien tific Laboratory, University of California, Los Alamos, 


—” 87545). J. Geophys. Res.; 84: No. A12, 7371-7377(1 Dec 


and spectrophotometry 
radio galaxies. Spinrad, H.; ap ye Hunstead, R.W. (Depart- 
Astrophys. 


ment of Astronomy, University of California, Berkeley). 
J., Suppl. Ser.; 41: No. 4, 701-708(Dec 1980) 


identified on the Palomar sky survey or on previous direct plates 
wed Oh Renee: Seas, 28 SS Se 
deep 4m photographs and SIT spectrophotometry for redshift and 
continuum-color measurement. Almost all our sources were were faint 
; the largest redshift measured was for 3C 275, with z=0.480. 
ultraviolet continuum of PKS 0400—643, a “thermal” 
with 220476, closely smembien that of SC 293 end chows come 
color evolution in U—B compared to nearby giant ellipticals. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 17101 


PLANETARY PHENOMENA 


16962 (DOE/TIC—11096) Determination of primordial and cos- 
—_— radioactivity in achondritic meteorites by low-level, gamma- 
. Muntean, R.A. (Tennessee Univ., Knoxville 
(USA). Aug 1979. Contract EY-76-C-05-0033. 140p. Dep. NTIS, 
PC AO7 A0l. 
Thesis. 
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ATMOSPHERIC PHYSICS 
REFER ALSO TO CITATION(S) 16914, 16915 


AURORAL AND IONOSPHERIC PHENOMENA 


16963 (AD-A—074989/5) Extremely high latitude auroras. Part 
I, Final report 1 Jan 1977-30 Sep 1978. Gussenhoven, M.S. (Rhode 
Island Univ., nr (USA). ql of Mathematics). Aug 1979. 
Contract F49620-77-C-0050. 70p. S, PC AA04/MF AO1. 

The work under this contract had as its goal the time- 
be cay phenomenological modeling of the polar cap regions. The 

icle for modeling the caps ue Fay Bion Co uuyen Jon Sees 

collection of data: DMSP images showing — cap auroras; DMS 

m measurements; hourly averages of the erage ped mag- 

netic field; magnetometer data from Thule; a 
ioaieen DMSP images for the winters of 1972-1973 and 197 ie 
provided consistently good records of the northern polar 
and were used as the primary basis of the study. The DMS. images 
for these periods were traced and gridded in corrected geomagnetic 
coordinates and local geomagnetic time. The subset of cases for 
which auroras occur at above 80 degrees corrected geomagnetic 
latitude was identified and further categorized by local time interval 
of occurrence (morning, midnight, evening sectors). The occurrence 
of extremely — latitude aurora in each category was correlated 
with magnetic indices, magnetometer response at Thule, and solar 
wind Senennan She conutnen 66 20 die oo Capen 5 
poleward auroral boundaries, and the time variation of these wi 
the above parameters was also made. 


bang: (ATR—80(7824)-1) Effects of construction and operation 
the Chiu, Y.T.; 


a satellite power system upon 
ph Ba J.G.; F Schulz M.; aaa J.M. (Aerospace Corp., Ei 
Segundo, CA (USA). oon Se Lab.; California Univ., Los 

(USA). Physics). IT Dec 1979. Contract W-31-109- 
G-38. 80p. Dep. S, PC A0S/MF AO1. 

This is the final report of an initial assessment of 
pheric effects of the construction and operation of a satellite power 
system. This assessment effort is based on application of present 
scientific knowledge rather than on original scientific research. As 
such, it appears that mass and energy injections of the system are 
sufficient to modify the magnetosphere substantially, to the extent of 

ly requiring mitigation measures for s systems but not to 
the extent of causing major redirection of efforts and concepts. The 
scale of the SPS is so unprecedentedly large, however, that these 
impressions require verification (or rejection) by in-depth assessment 
based on scientific treatment of the principal issues. Indeed, it is 
perhaps appropriate to state that Le ignorance far exceeds 
present knowledge in regard to SPS magnetospheric effects, even 
bg we only seek to define the approximate “imits of magnetos- 

heric modifications here. 


a (DOE/TIC—11059, pp 82-95) Ionospheric predictions. 
Davies, K.; Smith, E.K. 1978. 

In Geophysical predictions. 

The importance of the ionosphere to society is its role in radio 
transmission and reception. The structure of the ionosphere and its 
variations a long-term, and short-term) are described. The 

ionospheric predictions begins with a review of the 
ae of the radio spectrum; 
tions and short-term predictions (forecasts) is set fo 
tables. (RWR) 


16966 pt Effects of rocket exhaust products in the 
. Zinn, J.; Sutherland, C.D. (Los Alamos 

Scientific te NM (USA)). Feb 1980. Contract W-7405-ENG-36 
23p. = NTIS, PC A02/MF AO1. 

paper reviews the current state of understanding of the 
problem oa jonospheric Fle F-layer depletions produced by chemi 
effects of the from large rockets, with particular 
emphasis on the Heavy tint Launch Vehicles (HLLV) proposed for 
use in the construction of solar power satellites. The currently 
planned HLLV flight profile calls for main second-stage propulsion 
confined to altitudes below 124 km, oad a brief orbit circularization 
maneuver at apogee. The second stage engines deposit 9 x 10°' HzO 
and Hz molecules between 74 and 124 tos Model computations 
show that they diffuse ually into the ionospheric F region, 
where they lead to weak but widespread and persistent depletions of 
ionization and continuous production of H atoms. The orbit circular- 
ization burn deposits 9 x 10° exhaust molecules at about 480-km 
altitude. These react rapidly with the F2 region 0* ions, leading to a 
substantial (factor-of-three) reduction in plasma density, which ex- 
tends over a 1000- by 2000-km region and ts for four to five 
hours. For purposes of computer model vallieetion, a computation 
is included representing the Skylab I launch, for which observational 
data exist. The computations and data are compared, and the com- 
puter model is described. 


then the status of 4 — ag 
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MAGNETOSPHERIC PHENOMENA 


16967 Plasma wave turbulence at the magnetopause: Observa- 
tions from ISEE 1 and 2. Gurnett, D.A.; Anderson, R.R.; Tsurutani, 
B.T.; Smith, E.J.; Paschmann, G.; Haerendel, G.; Bame, S.J.; Rus- 
sell, C.T. t of Physics and Astronomy, The Universi ad 
Iowa, Iowa , Iowa 52242). J. Geophys. Res.; 84: No. Al2, 
7058¢1 Dee 19% ). 

Se ids paper wo igmantignse plows wove dloctsh; pel magnet: 
ic fields in the of the magnetopause by using recent measure- 
ments from the IS: 1 and 2 spacecraft. Strong electric and 
magnetic field turbulence is often observed at the magnetopause. 
The electric field spectrum of this turbulence typically extends over 
an extremely large frequency range, from less than a few hertz to 
above 100 kHz, and the stic field turbulence typically extends 
from a few hertz to about 1 kHz. The maximum intensities usually 
Geers ee ee ee layer and plasma boundary layer. 
Somewhat similar spectra are also sometimes observed in 
association with flux transfer events and possible ‘inclusions’ of 
omy le es 2 In addition to the 

-band electric and magnetic field turbulence, narrow-band 
Guowemete seiminas exe comalonilly cheerved acss the clacton 
os frequency in the vicinity of the magnetopause. Two —_ 
— instabilities, the electrostatic ion-cyclotron instability and the 

wer-hybrid-drift instability, are considered the primary 
for explaining the broad-band electric field turb . The narrow- 
band electrostatic emissions near the local electron plasma frequency 
are believed to be either plasma oscillations or electrostatic waves 
near the upper-hybrid-resonance frequency. 


oe eens neptaaiats gates nt their dependence 
conditions. Baker, D.N.; Belian, 


RD: Phe Hones, E.W. Jr. corUniversity of California, Los 
Alamos tific Laboratory, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 84: No. A12, 7138-7154(1 Dec 1979). 
High-energy (E>0.3 MeV) proton increases within the mag- 
here both at synchronous orbit (6.6 R/sub E/) and in the 
plasma sheet (~18 R/sub E/) have been studied. Measurements at 
6.6 R/sub E/ reveal that most (> 80%) substorms have no associated 
injections of >0.3-MeV protons (above the typical ambient level of 
5 x 10° ll Pal mye! Those — — — rms which 
uce large fluxes o -energy particles show vior 
Rom drift Whe ween cae Ge et cena ke Ge 
echo events are characterized by brief, well-defined pulses of pro- 
tons which are observed to drift azimuthally about the earth several 
times before dispersing. The nondrift echo events exhibit clear flux 
enhancements, but they do not show very evident pulsed behavior. 
The relative occurrence probability of high-energy enchance- 
ments at 6.6 R/sub E/ hows a strong positive correlation both with 
solar wind speed and with Kp. A substantial correlation with south- 
ward interplanetary field (IMF) is also found. Very similar 
Kp, solar wind, and oho are found for hee sheet 
proton (E/sub p/>0.5 MeV) enhancements above a threshold of 
~10 (cm* s sr MeV)~! as measured at 18 R/sub E/. The close 
similarity of differential energy spectra, Kp, solar wind, and IMF 
at synchronous orbit and in the plasma sheet suggests a 
common acceleration source. Bursts of energetic protons (E/sub p/ 
~1 MeV) are also often observed simultaneously when proton 
enhancements are seen at 6.6 R/sub E/. A model depicting the 
relationship between proton events in various magnetospheric re- 
o- is presented. It is suggested that large transient (<1 rnin) 
uced electric fields exist within the plasma sheet at the time of 
dies cali ound oan Onset during periods of high solar wind 
speed and southward IMF. Such electric fields then produce the 
proton pulses seen at synchronous orbit. 


16969 Magnetotail plasma flow during substorms: A survey with 
IMP 6 and IMP 8 satellites. Hones, E.W. Jr.; Schindler, K. (Univer- 
sity of California, Los Alamos Scientific Laborato: tory, Los Alamos, 
-\aaaaa 87545). J. Geophys. Res.; 84: No. A12, 7155-7159(1 Dec 
This paper presents the results of a statistical analysis of 
substorm-associated plasma flow in the sector of the 
within (-18 R/sub E/>X/sub SM/>-35 R/sub E/; ve -bar Y/ 
sub SM/ vertical-bar< or =12 R/sub E/; vertical-bar dZ/sub SM/ 
vertical-bar< or =2.5 R/sub E/). This ‘substorm analysis’ used data 
from the Los Alamos Scientific Laboratory plasma instruments on 
all Imp 6 and Imp 8 spacecraft and was keyed to substorms 
yl yy’ in magnetograms from individual auroral zone 

po tay e find that a sudden establishment or enhancement of 
flow in a persisting direction is observed at the onset of about one 
half of occurring substorms. About 80 percent of these sudden 
changes produce plasma flow in the tailward direction and only 20 
percent produce earthward flow. These results seem more consistent 
with a neutral line model of substorms (e.g., the tearing theory) that 
predicts tailward plasma flow tailward of a near-eatth ‘substorm 
neutral line’ than with a rarefaction wave model that does not 
envision neutral line formation and that predicts solely earthward 
plasma flow in the plasma sheet during substorms. We also repeated 
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the ‘thinning analysis’ previously | 
to occurrence of sheet t 


used by other authors, that is 


magnetic ysics ry, 
ton University, Princeton, New Jersey 08544). J. Geophys. Res.; 84: 
No. A12, 7177-7190(1 Dec 1979). 

ternally driven magnetic reconnection is simulated for 


only an X-type neutral point is formed. Computer runs have shown 
the ‘following: (1) X-shaped (Petschek type) slow shocks are formed. 
Upon examination of their fine structure it is found that the Rankine- 
ent shock conditions are extremely well satisfied. (2) pew 


closed boundary case the plasma entering into the magnetic 
fay the X-type neutral points are moderately accelerated along 
island boundaries. Two pairs of vortices are formed 
y in such a ee he that the plasmas are confined. Consequently, 
ae sae of td teed expands as the pressure increases. As 
reconnection proceeds, another set of vortices is generated in the 
expanding island causing the plasma to become turbulent. (3) In the 
open-ended case the plasma acceleration is intensified, and 7 oon 
streams are generated on the downstream side of the slow 
with the speed approaching the Alfven speed of the upstream 
fener ws ey the streams tend to concentrate _preferenti by 
-— the plasma boundaries (shock fronts). This is attributed 
ae ba fh oe per gradients along the magnetic field lines as a result 
ks whose fronts obliquely intersect the field lines. These 
pawl of strong jetting of plasmas along the plasma sheet bound- 
aries can explain the recent observations of high-velocity proton 
flows in the earth’s magnetotail during substorm expansions. (4) 
Examination of the energy conversion rate has shown that the 
externally driven magnetic reconnection acts as a powerful magnetic 
energy converter. 


16971 Lower hybrid drift instability at the magnetopause. Gary, 
S.P.; Eastman, T.E. (Los Alamos Scientific Laboratory, University 
of Califo lornia, Los Alamos, New Mexico 87545). J. Geophys. Res.; 84: 
No. an, 7378-7381(1 Dec 1979). 

A correlation of plasma theory, ma data, and fluctuation 
observations is used to demonstrate ny the lower hybrid drift 
instability is the most likely source of field fluctuations observed 
between | and 100 Hz at the magnetopause. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 17039 


16972 Electron mobility in supercritical ethane as a function of 
density and temperature. a M.; Holroyd, R.A.; Sowada, U. 
(Department of Pure and A Sciences, University ‘of Tokyo, 3- 
8-1, Komaba, Mi ku, cmd 153 Japan). EY-76-C-02-0016. J. 
Chem. ad 72: No. 5, 3081-3084(1 Mar 1980). 

The electron mobility is reported for ethane as a function of 
density at various temperatures above T/sub c/. The high pressure 
cell used permits measurements to 200 atm. Our analysis shows that 
theory is consistent with the ethane mobility results at low and 
intermediate densities. At densities less than 1 x 10*' molecules/cm* 
electrons are scattered by isolated ethane molecules and the Lorentz 
equation is valid. At intermediate densities, 1 /sub e/ correlates with 
the square of the velocity of sound, indicating that in dense fluids the 
adiabatic be rea must be included. The data are consistent 
with a modified Cohen—Lekner equation, and the minimum in p/ 
sub e/N observed at densities just below d/sub c/ is qualitatively 
accounted for by changes in the adiabatic compressibility. Thus the 
concept of quasilocalization, suggested by others to qualitatively 
explain such minima, is unnecessary here. At higher densities an 
additional, unspecified, scattering mechanism becomes important. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 16401, 17278 


16973 (BNL—27326) Cs « s> and NCO* ~ molecular ion struc- 
ture determination 


Coulomb Goring: Gs Eisen, Y.; 
Filevich, A.; Thieberger, P.; We 


, HE. (B ven National 
Lab., U NY (USA)). Feb 1980. Contract £Y.76-C-02-0016 20p. 
Dep. S, PC A02/MF AO1. 


purpose of these experiments is to acquire structural 
information about molecules through their Coulomb explosion in 
thin carbon foils. The -_ resented here relate to the structure of 
Cs“, Cx“, Cs~, NCO™, and NCO* molecular ions where the resulting 
eer ‘charged i ions from the Coulomb vm ged were detected in 
carbonate sheets. A preliminary analysis of the C;~ and NCO™ 

eae cedaee teas tas ek coe eat Gece 
neers the C,~, C,~, and NCO* molecular data has not yet been 


16974 (LA-UR—80-460) Unitary bases for x-ray photoelectron 
C.W.; Harter, W.G.; Schneider. W.D. (Freie 
Univ. Berlin (Germany, F.R. ). Inst. fuer Atom- und Festk ae 
sik; Los tific Lab., NM (USA); Georgia Inst. 
Atlanta (USA). School of Physics). 1979. Contract W-7405-ENG-36. 
10p. (CONF-791175—1). Dep. NTIS, PC A02/MF AO1. 
From Unitary group conference; Bielefeld, F.R. Germany (6 
Nov 1979). 
A Gelfand basis is used to derive the coefficients of fractional 
nates. (CFP's) used to calculate intensities for x-ray photoelec- 
tron spectroscopy of atoms. Using associated Gelfand bases, we 
a OMe eee ae 
particles and holes. 


16975 ag a pp 137-138) Laser ion source. Phaneuf, 
R.A.; Howard, I. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

To obtain hydrogen-like and completely ay ions for 
collision studies in the low-energy region (less than a few keV), an 
apparatus was fabricated to investigate the feasibility of using as an 
ae ee ee ee laser beam focused in 
vacuum onto a solid surface. A pulsed laser beam from a 10-J TEA 
CO; laser was focused onto a solid target at power densities as high 
as 8 x 10° W/cm? An ion beam was collimated from the plasma 
blow-off normal to the target surface, directed through a cylindrical 
electrostatic analyzer, and detected using a chamackgite electron 
multiplier. The combination of time-of- flight and electrostatic analy- 
sis permitted isolation and identification of ions with different 
charge-to-mass ratios. Typical energy distributions for the various 
charge states of carbon in the pulsed ion beam are plotted for a 
erap ite target with an incident laser power density of 4 x 10° W/ 

+ hydrogen-like C* ions are produced even at relatively modest 
pet power levels. Modifications to the CO: laser resulted in an 
ay ap increase in focused power and yielded measur- 
able fluxes of full y stripped C® ions. The technique is suitable for 
producing ions o} wif element that exists as a solid or in a solid 
compound. | figure. (RWR) 


16976 (SAND—80-0597C) Electron and photon stimulated de- 
sorption. Knotek, M.L. (Sandia Labs., Albuquerque, NM (USA)). 
1980. Contract EY-76-C-04-0789. 12p. (CONF-800317—2). Dep. 
NTIS, PC A02/MF AOl1. 

From American 


USA (24 Mar 1980). 
Stimulated desorption is investigated as a way to examine 
surface properties of materials. (GHT) 


Physical Society meeting; New York, NY, 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 16999, 17186 


16977 (UCID—18489) Summary and review of hydrogen theo- 
retical equation-of-state at Lawrence Livermore Laboratory. 
Graboske, H.C. Jr.; Wong, K.L. (California Univ., Livermore 

SA). Lawrence Livermore Lab.). 1 Feb 1980. Contract W-7405- 
ENG-48. 39p. Dep. NTIS, PC A03/MF AO1. 

A review and analysis of the hydrogen equations of state 
(EOS) at use at Lawrence Livermore Laboratory (LLL) are present- 
ed. Careful comparisons to experimental data and among EOS's are 

and evaluated. The new LLL hydrogen EOS (EOS95) 
and its representations produce the best agreement with experimen- 
tal data and hydrodynamic simulation studies. 


16978 Spectra and modeling of laser-induced emission from mul- 
tiple-photon (A = 248.4 nm) irradiation of UF;. Rice, W.W.; Wampler, 
F.B.; eS R.C.; Lewis, W.B.; Tiee, J.J.; Pack, R.T. (Applied 

Division, University of California, Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 72: No. 5, 2948-2958(1 Mar 1980). 

The laser-induced emission from KrF-laser irradiation of gas- 
eous, room tengnapene UF has been studied as a function of time, 
wavelength, pressure, and laser fluence. Spectra in the 200—900 nm 
region are presented at several sampling times. One group of 17 
emission peaks in the 650—900 nm range has been assigned to the 
3Ie— IT; transition in UFs. A possible kinetic mechanism is present- 
ed that is qualitatively consistent with the time-resolved emission 
data over the experimental pressures and laser fluences investigated. 
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16979 Diatomic transition operators: Results of L? basis expan- 
sions. Kuruoglu, Z.C.; Micha, D.A. (Departments of Chemistry and 
of Physics, University of Florida, Gainesville, Florida 32611). J. 
Chem. Phys.; 72: No. 5, 3327-3336(1 Mar 1980). 

We study several expansion methods for two-atom transition 
operators T in terms of square-integrable functions. Methods were 
chosen such that (i) they apply to general potentials of interest in 
atomic systems; (ii) their numerical accuracy can be systematically 
improved; and (iii) they provide T operators useful in the solution of 
three- and many-atom problems. We describe the Hilbert—Schmidt 
and unitary pole expansion in terms of variationally calculated 
Weinberg states, and an implementation of the Schwinger variational 
method for diatomic potentials. Results are presented for the lowest 
1S and * potentials of He, and include partially and completely off- 
energy-shell T matrix elements for several angular momenta, ener- 
gies and wave numbers, calculated within the variational, Hilbert— 
Schmidt, and unitary pole expansions. 


16980 Unusual behavior of the A ?Pi/sub u/ state of the O2~ ion. 
Das, G.; Zemke, W.T.; Stwalley, W.C. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 
72: No. 4, 2327-2331(15 Feb 1980). 

The inner wall of a recently calculated potential energy curve 
of the A *Pi/sub u/ state of the O2~ ion shows a curious falttening. 
To explain and correct this, various aspects of the model used for the 
MCSCF calculations are analyzed. The interesting finding is that for 
the adiabatic potential curve the flattening is real and at distances 
<2.5 bohrs, a Rydberg-like *Pi/sub u/ state has a lower energy than 
the lowest valence ?Pi/sub u/ state. This leads to a distortion of the 
repulsive wall of the adiabatic A *Pi/sub u/ state and also to a 
potential well in the complementary adiabatic B *Pi/sub u/ state 
(which is valence in character at short distances and Rydberg-like at 
large distances). Implications of this avoided crossing for electron 
scattering from O: are discussed. 


16981 Electronic structure of HgCh and HgBr: and its relation- 
ship to photodissociation. Wadt, W.R. (Theoretical Division, Univer- 
sity of California, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). J. Chem. Phys.; 72: No. 4, 2469-2478(15 Feb 
1980). 

The low-lying excited states of HgCk and HgBrz are investi- 
gated using effective core potentials in conjunction with a double- 
zeta plus polarization quality basis set and a moderate-size POL(1) 


CI wave Sden. A relativistic effective core potential is used for 


Hg, while nonrelativistic potentials are used for Cl and Br. The 
results are interpreted in terms of simple valence bond and molecular 
orbital pictures to give qualitative insight into the electronic struc- 
ture of these species. The three lowest absorption features in HgCle 
and HgBr. are assigned as 1 'Pi/sub u/, 1 '2*/sub u/, and 2 '3*/ 
sub u/, respectively. The initial two are assigned for the first time. 
Correlation and energy-level diagrams are used to explain the previ- 
ous photodissociation experiments. The results are discussed briefly 
in relation to the development of mercury halide lasers. Finally, the 
recent experimental work of Husain, Wiesenfeld, and Zare on 
HgBrz, reported in the following paper, confirms in detail our 
calculations on the 1 '2*/sub u/ state which gives rise to the second 
absorption band. 


16982 Vibrational deactivation on chemically reactive potential 
surfaces: An exact quantum study of a low barrier collinear model of 
H + FH, D + FD, H + FD and D + FH. Schatz, G.C; 
Kuppermann, A. (Arthur Amos Noyes Laboratory of Chemical 
Physics, California Institute of Technology, Pasadena, California 
91125). J. Chem. Phys.; 72: No. 4, 2737-2743(15 Feb 1980). 

We study vibrational deactivation processes on chemically 
reactive potential energy surfaces by examining accurate quantum 
mechanical transition probabilities and rate constants for the collin- 
ear H + FH(v), D + FD(v), H + FD(v), and D + FH(v) 
reactions. A low barrier (1.7 kcal/mole) potential surface is used in 
these calculations, and we find that for all four reactions, the 
reactive inelastic rate constants are larger than the nonreactive ones 
for the same initial and final vibrational states. However, the ratios 
of these reactive and nonreactive rate constants depend strongly on 
the vibrational quantum number v and the isotopic composition of 
the reagents. Nonreactive and reactive transition probabilities for 
multiquantum jump transitions are generally comparable to those for 
single quantum transitions. This vibrationally nonadiabatic behavior 
is a direct consequence of the severe distortion of the diatomic that 
occurs in a collision on a low barrier reactive surface, and can make 
chemically reactive atoms like H or D more efficient deactivators of 
HF or DF than nonreactive collision partners. Many conclusions are 
in at least qualitative agreement with those of Wilkin’s three dimen- 
sional quasiclassical trajectory study on the same systems using a 
similar surface. We also present results for H + HF(v) collisions 
which show that for a higher barrier potential surface (33 rather than 
1.7 kcal/mole), the deactivation process becomes similar in character 
to that for nonreactive partners, with v-+v-1 processes dominating. 
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16983 Electric field dependence of collisionless, single rotational 
level lifetimes of S: H2CO. Weisshaar, J.C.; Moore, C.B. (Depart- 
ment of Chemistry, University of California, and Materials and 
Molecular Research Division of the Lawrence Berkeley Laboratory, 
Berkeley, California 94720). W-7405-ENG-48. J. Chem. Phys.; 72: 
No. 4, 2875-2876(15 Feb 1980). 

A glass fluorescence cell with two stainless steel stark elec- 
trode disks was used to measure the time decay of the fluorescence 
intensity of formaldehyde. (AIP) 


16984 Laser-saturation spectroscopy with optical pumping. Feld, 
M.S.; Burns, M.M.; Kuehl, T.U.; Pappas, P.G.; Murnick, D.E. 
ent of Physics and Spectroscopy Laboratory, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts . 2139). Opt. 
Lett.; 5: No. 2, 79-81(Feb 1980). 
Unique features can occur in laser-saturation spectroscopy 
experiments in which optical pumping is present. These are de- 
scribed and demonstrated in atomic sodium and barium. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 15963, 15964, 15965, 15966, 17134 


16985 (DOE/ER/70004—258) Correlation holography: imaging 
of atoms when o/sub inelastic//sup >> o-/elastic. Csonka, P.L. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Science). 1979. 
Contract EY-76-S-06-2230-004. 10p. (RLO—2230-T4-258). Dep. 
NTIS, PC A02/MF AOl1. 

Atomic-scale resolution of details is possible with this 
method, even if protons interact with the atoms overwhelmingly 
inelastically, i.e. when o/sub inelastic/ > >o/sub elastic/. Observa- 
tion of small objects is compatible with quantum mechanics even if 
the disturbance of the object caused by the observation process is 
arbitrarily small. 


16986 (DOE/ET/15422—1) ENCOTH Corporation progress 
report, February 13, 1979-August 30, 1979. Volume 1. Smith, T.M. 
(ENCOTH Corp., Princeton, NJ (USA)). 1979. Contract AC02- 
79ET 15422. 226p. Dep. NTIS, PC Al1/MF AO1. 

Computer codes are presented for electron mobility cross- 
sections, numerical solution of Boltzmann equation, collision matri- 
ces in the Boltzmann equation, and two-dimensional electron tem- 
perature profiles. Separate abstracts for six individual items were 
prepared for the data base. (GHT) 


16987 (DOE/ET/15422—1, pp 15p, Paper 2) Electron mobility 
for piecewise linear cross-section. TM79-0002. Hernquist, L.E. 1979. 

In ENCOTH Corporation progress repor, Febuary 13, 1979- 
August 30, 1979. Volume 1. 

Approximating the electron - atom elastic collision cross 
section as a piecewise linear function of electron speed, one is able to 
express analytically the electron mobility as a function of density, 
temperature and cross section. Results are given for a two term 
expansion in Sonine polynomials of the speed dependent functions of 
the classical expansion of the electron velocity distribution function. 
The method is particularly appropriate for determining the sensitiv- 
ity of mobility to cross section and the variation of mobility with 
atomic species. 


16988 (DOE/ET/15422—1, pp 40p, Paper 3) Steady state 
Boltzmann equation solution by numerical relaxation. TM79-0005. 
Smith, T.M. 1979. 

In ENCOTH Corporation progress report, February 13, 
1979-August 30, 1979. Volume 1. 

A procedure for the numerical solution of the steady state 
Boltzmann equation in one configuration space and two velocity 
space dimensions is described. The diffusive character of the Fokker 
Planck collision terms is utilized to construct a numerical relaxation 
scheme. The mathematical problem and numerical algorithm are 
discussed, and the present state of computational development is 
indicated. Details of existing computer code and results of computa- 
tions are presented. 


16989 (DOE/ET/15422—1, pp 68p, Paper 5) Codes to generate 
collision matrices in the Boltzmann equation. COLMAT, COLMEX, 
and COLNEX. TM79-0008. Hernquist, L.E. 1979. 

In ENCOTH Corporation progress report, February 13, 
ete <r 30, 1979. Volume 1. 

e code can be modified to accomodate any arbitrary distri- 
bution function for the test particles. The collision matrices can be 
used to substitute for the integral terms in the Boltzmann equation, 
which represent changes of the distribution function due to colli- 
sions. 


16990 (DOE/ET/15422—T1) Electron mobility for arbitrary 
cross section. Research status report No. 79-0001 for the 
February-May 1979. Hernquist, L.E.; Stoenescu, M.L. (ENCOTH 
Corp., Princeton, NJ (USA)). 1979. Contract AC02-79ET 15422. 18p. 
Dep. NTIS, PC A02/MF AO1. 
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Approximating the electron-atom elastic collision cross sec- 
tion as a piecewise linear function of electron s , one is able to 
express analytically the electron mobility as a function of density, 
temperature and cross section. Results are given for a two term 

ion in Sonine polynomials of the speed dependent functions of 
the classical expansion of the electron velocity distribution function. 
The method is particularly appropriate for determining the sensitiv- 
ity of mobility to cross section and the variation of mobility with 
atomic species. 


16991 (ORNL—5498, pp 125-127) Stripping and multiple elec- 
tron loss cross sections for heavy ions incident on various atomic and 
molecular gases. Miller, P.D.; Moak, C.D.; Alton, G.D.; Jones, C.M.; 
Sayer, R.O.; Scott, H.A.; Knudsen, H.; Bridwell, L.B.; Kessel, Q.C.; 
Antar, A. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Differential cross sections for charge change resulting from 
the scattering of 20-MeV '7I5* and 20-MeV *CI* ions from thin 
— targets of Xe, Ar, and N2 were measured and published. 

otal electron loss cross sections were measured for 20-MeV Fe* 
ions transmitted through a variety of atomic and molecular gaseous 
targets. All low-charge-state peaks were well resolved. The meas- 
ured total cross sections per target atom for loss of one to eleven 
electrons in a single collision for 20-MeV Fe* ions transmitted 
through gases of Nz, SF, Ar, Kr, and Xe are shown as a function of 
the final charge state q. There is an overall rather steep decrease for 
increasing q, interrupted by a weaker decrease between q = 6 and q 
= 8. For the highest q values, the cross sections follow a nearly 
exponential decrease with q. The cross sections are smaller and the 
decrease at high q values is more pronounced, the lighter the target 
atoms. The cross sections are smaller for molecular targets than for 
the noble gases. 2 figures. (RWR) 


16992 (ORNL—5498, pp 131-132) Electron impact ionization of 
m ions. Crandall, D.H.; Hasselquist, B.E.; Phaneuf, R.A.; 
Gregory, D.C. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Cross sections were measured with a crossed-beams appara- 
tus. Results fore” + N* — N* + 2e° ande” + O* — O* + 2e7 
are shown from 100 to 2000 eV. The contribution of excitation- 
autoionization is noted. 2 figures. (RWR) 


16993 (ORNL—5498, pp 132-133) Electron impact excitation of 
N*. Crandall, D.H.; Gregory, D.C.; Phaneuf, R.A.; Hasselquist, 
B.E.; Dunn, G.H. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Experimental results for N** (2s) + e — N*(2p) + e + 
(124 nm) are shown from 4 to 50 eV and compared with the close- 
— calculations of Van Wyngaarden and Henry. Agreement is 
well within experimental accuracy. | figure. (RWR) 


16994 (ORNL—5498, pp 133-134) Excited-state contribution to 
the electron-loss collisions of a fast H® beam on N* ions. Kim, H.J.; 
Meyer, F.W. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

A crossed-beams experiment designed to measure total elec- 
tron-loss cross sections by H°® in collision with various multiply 
charged plasma impurity ions utilizes a fast H® beam obtained by 
passing energy-analyzed protons through a neutralizer cell. Since 
such a neutral beam is known to contain a small but finite amount of 
excited atoms in various n states with relative population P/sub n/ 
and since the cross sections o/sub n/ increase rapidly with n, the 
values of P/sub n/ are needed to deduce o/sub n/ from the 
measured apparent cross section o/sub A/, which is a sum of 
products P/sub n/o/sub n/ of all contributing states. The measured 
a@/sub A/ for 40-keV H® on N* ions is presented as a function of a 
transverse electric field applied to the H® beam prior to the interac- 
tion regions. The apparent cross section decreases with increasing 
field. i¢ populations P/sub n/ were determined from auxiliary 
experiments in which the intensity of the H® beam transmitted 
through the ionizing field was measured for a range of field strengths 
E. The measured transmissions are plotted vs E/sup 1/2/ for a 40- 
keV H° beam. 2 figures. (RWR) 


16995 (ORNL—5498, pp 134-135) Measurements of electron 
transfer from hydrogen atoms and molecules to multicharged ions, 
using the Tandem Van de Graaff. Hvelplund, P.; Meyer, F.W.; Kim, 
H.J.; Phaneuf, R.A.; Stelson, P.H. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Experimental electron capture cross sections for multicharged 
Fe, Mo, and Au ions at a collision velocity of 3.4 x 10° cm/sec are 
plotted vs initial ionic charge, g. Except for sharp dips at initial 
charges corresponding to closed-shell configurations of the projec- 
tile ion, the electron capture cross sections for Fe and Mo projectiles 
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increase rapidly with q. This increase can be represented by a simple 
a anne Dene & on Sneee eens See 
vier projectiles are more complicated. Superimposed upon the 
strong increase with q bar Ta, W, and Au is a common osci 
structure, the relative magnitude of which is independent of ion 
_—_ and velocity. Data for a molecular hydrogen target also 
ww the oscillations, but with somewhat reduced amplitude. The 
experimental cross sections, divided by the value obtained in a 
= teeter least-squares fit, are plotted vs q for Ta, W, and Au ions. 
oscillations are attributed to interference in the amplitude for 
scattering of the captured electron by a pure Coulomb potential 
modified by a short-range term that accounts for screening by the 
other ionic electrons. 2 figures. (RWR) 


16996 (ORNL—5498, pp 135-136) Low-energy measurements of 
from hydrogen and 


electron transfer atoms molecules to 
ions, Crandall, D.H.; Meyer, F.W.; Phaneuf, R.A. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Experiments concentrated on multicharged ions of the He 
and Li isoelectronic sequences; single-electron capture data were 
obtained from the ions B/sup q*/(q = 2,3,4,5), C/sup q*/(g = 
3,4,5), N/sup q*/(q = 3,4,5), O/sup q*/(q = 5,6), F®, and Ar®™ in 
collisions with H and He in the velocity range 0.4 to 1.3 x 10° cm/s. 
Electron capture cross sections vs collision velocity for He-like B** 
and C* ions colliding with hydrogen atoms are shown and com- 
pared with theoretical calculations. cross sections at low veloci- 
ties exhibit neither uniform scalings with ionic charge nor general 
behavior wth velocity. 1 figure. (RWR) 


16997 (ORNL—5498, pp 136-137) H™ equilibrium yields in a 
thick Cs vapor target. Meyer, F.W. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The equilibrium factor F-:/sup «/ for H* (or D*) incident 
on a thick Cs vapor target is an important parameter in the design of 
charge transfer cells for use in MFE neutral-beam injection schemes. 
To determine whether excitation of the Cs (6p) state by H” signifi- 
cantly affects the thick-target H™ yield, F-:/sup o/ was measured 
for both H™ and H* incident on Cs in the energy range 150 to 1000 
eV. The yields F-:/sup «/ were found to be the same for H* and 
H™ incident on Cs; evidently Cs (6p) excitation by H* plays a 
negligible role in H~ formation in a thick target. Measurements of F- 
1/sup «/ with D™ incident showed no observable isotope effect. 1 
figure. (RWR) 


16998 (ORNL—S5595, pp 1-20) Biological and radiation physics. 
Wright, H.A. Jan 1980. 

In Health and Safety Research Division progress report, May 
1, 1978-September 30, 1979. 

Members of our Physics of Solids and Macromolecules 
Group have developed a new method for producing self-supporting 
transmission gratings for the soft x-ray region. The method employs 
holographic techniques and permits, for the first time, gratings to be 
fabricated with characteristics optimized to the soft x-ray region 
from ~ 10 to ~ 1000 A. Members of the yon. in collaboration 
with members of the Photophysics Group of the Chemical Physics 
Section, have also developed a resonance ionization source for a 
mass spectrometer. This process enables the detection of very low 
levels of atoms of a given species on the surface of a solid. One 
application is the measurement of isotope ratios. The program in 
High Voltage Research dealing with the development of superior 
gaseous and liquid dielectrics for energy conservation during e i- 
cal energy distribution has continued to increase. Members of our 
Atomic, Molecular, and High Voltage Physics Group have been 
asked by the Department of Energy to host the Second International 
Symposium on Gaseous Dielectrics. Members of the group have 
developed fast gas mixtures for use in gas-filled particle detectors 
that are far superior to conventional gases. Use of these fast gases is 
anticipated in many areas. 


16999 (ORNL—5595, pp 21-39) Chemical physics. Garrett, 
W.R. Jan 1980. 

In Health and Safety Research Division progress report, May 
1, 1978-September 30, 1979. 

Progress over the past year is reported in: (1) Multiphoton 
Spectroscopy of Atoms and Molecules; (2) Collisional Ionization; (3) 
Studies of Molecular Clustering Phenomena; (4) Theoretical Atomic 
and Molecular Studies; (5) Studies of Helium Negative Ions; (6) 
Photophysics Theory; (7) Ultrasensitive Detection of Molecules by 
Laser Fluorescence and Molecular RIS; (8) Collisional Redistribu- 
tion Between He(2'P) and He(2'S); (9) RIS Studies of Lithium; (10) 
Generalization of RIS Schemes of Resonance Ionization Spectros- 
copy with Amplification; (11) Solar Neutrino Proportional Counter 
Using RIS; (12) New Approaches to One Atom Detection: 
Maxwell's Sorting Demon; and (13) Precision Measurements of 
Diffusion Coefficients Using RIS Techniques. The descriptive mate- 
rial is limited to include only research highlights under each of these 
headings. 
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17000 (ORO—4703-18) Electron attachment to chlorofluoro- 
methanes using the electron swarm method. McCorkle, D.L.; Christo- 
doulides, A.A.; Christophorou, L.G.; Szamrej, I. (Tennessee Univ., 
Knoxville (USA). Dept. of Physics). 1979. Contract EY-76-S-05- 
4703. 38p. Dep. NTIS, PC A03/MF AOI1. 

Electron attachment rate constants, as a function of pressure- 
reduced electric field were measured in mixtures with nitrogen for 
CCF, CChF2, and CCIF; using the electron swarm method. From 
these data total electron attachment cross sections, o/sub a/(€), as a 
function of electron energy, €, were determined for the chlorofluoro- 
methanes using the electron-swarm —oe technique and a new 
set of electron energy distribution functions for Ne. For CClsF and 
CChkF, three maxima in o/sub a/(€) were found at thermal energy, 
0.25, and 0.75 eV and at 0.07, 0.30, and 0.93 eV, respectively. Only 
one pronounced maximum in o/sub a/(€) for CCIFs was observed at 
1.4 eV. The thermal values of the attachment rate constant for 
CClsF, CChF2, and CCIFs are, respectively, 3.90 x 10% 4.00 x 10’, 
and 6.05 x 10° sec™' torr™'. Additionally, comparisions are made 
between the o/sub a/(e) calculated for these and other molecules 
using both the new electron energy distribution functions for Nz and 
those determined earlier. Substituent effects on the number and 
position of negative ion resonances and on the magnitude of o/sub 
a/(€) for the chlorofluoromethanes are discussed. 


17001 Investigation of the assumptions of the multiple-scattering 
method for electron—molecule scattering cross sections. Rumble, J.R. 
Jr.; Truhlar, D.G. (Joint Institute for Laboratory Astrophysics, 
University of Colorado and National Bureau of Standards, Boulder, 
Colorado 80309). J. Chem. Phys.; 72: No. 5, 3206-3210(1 Mar 1980). 

We present a comparative test of three assumptions critical to 
the applicability of the multiple scattering (MS) method as it has 
been applied to the scattering of electrons by molecules. The MS 
method divides space into three regions: (I) atomic spheres, (II) an 
interatomic region between the atomic spheres and an outer bound- 
ary, and (III) an extramolecular region outside that boundary. The 
assumptions tested are (i) neglect of charge polarization except in 
region III, (ii) constancy of the potential in region II, and (iii) 
spherical symmetry of the potential in region III. We consider 
electron—Nz scattering at impact energies S—SO eV. We show that 
the use of assumptions (i) — (iii) results in cross sections that differ 
by about 30% from those obtained from reasonably well converged 
close coupling calculations without such assumptions. The differ- 
ences are up to a factor of two or three for the partial integral cross 
sections. We have not tested whether the multiple-scattering results 
are improved by using a more consistent treatment of region II. 


17002 Analysis and extension of some recently proposed classical 
models for electronic degrees of freedom. Meyer, H.; Miller, W.H. 
(Department of Chemistry, and Materials and Molecular Research 
Division of the Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California 94720). J. Chem. Phys.; 72: No. 4, 2272- 
2281(15 Feb 1980). 

This paper analyzes various methods that have been devel- 
oped recently for constructing a classical model for a finite set of 
quantum mechanical states (electronic states for our applications) 
and also shows how one of them, the spin matrix mapping method of 
Meyer and Miller, can be generalized in two aspects. First, it is 
shown how the methodology can be modified to obtain a classical 
model of any desired number of degrees of freedom, rather than only 
one degree of freedom as before. Second, it is shown how the 
method can be applied in the adiabatic representation, so as to be 
able to use directly the adiabatic potential energy surfaces and 
—_—_— coupling elements produced by a quantum chemistry 

culation. 


17003 Sensitivity analysis of rotational energy transfer processes 
to the intermolecular potential. Eno, L.; Rabitz, H. (Department of 
Chemistry, Princeton University, Princeton, New Jersey 08544). J. 
Chem. Phys.; 72: No. 4, 2314-2323(15 Feb 1980). 

This paper considers the sensitivity of rotational energy trans- 
fer processes to the variation of parameters within an assumed model 
intermolecular potential. The following cross sections are considered 
here: integral state to state, pressure broadening, effective diffusion 
and viscosity, and final state summed integral cross sections. In order 
to simplify the calculation of cross sections, attention is restricted to 
the scattering of an atom and linear rigid rotor. Furthermore, the 
collision dynamics are approximated by using the infinite order 
sudden (IOS) method. It is shown that use of the IOS method allows 
for the very simple generation of first order sensitivity coefficients 
(i.e., the partial derivative of cross sections with respect to potential 
parameters). Particular attention is focused upon the sensitivities of 
different cross sections and combinations of cross sections to the 
various parameters. The first order sensitivities are also used to 
derive new coefficients which describe how the potential parameters 
correlate given a limited set of cross section measurements. These 
coefficients are shown to be particularly important in determining 
the degree to which a set of measurements is able to define various 
parameters of the assumed potential. 
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17004 Variable angle electron-impact excitation of nitromethane. 
Flicker, W.M.; Mosher, O.A.; Kuppermann, A. (Arthur Amos 
Noyes Laboratory of Chemical Physics, California Institute of Tech- 
nology, Pasadena, California 91125). J. Chem. Phys.; 72: No. 4, 2788- 
2794(15 Feb 1980). 

The electron-impact excitation of nitromethane has been stud- 
ied at incident electron sy of 25, 55, and 90 eV, at scattering 
angles from 6° to 80°. The lowest-lying inelastic process which is 
observed is a previously unreported feature with a maximum intensi- 
ty at 3.8 eV energy loss. This feature represents at least one 
singlet—triplet transition. It is likely that this 3.8 eV triplet feature 
plays a central role in the gas phase photolysis of nitromethane. A 
weak inelastic process with a peak at 4.45 eV has also been observed, 
as has a strong transition at 6.23 eV. Both of these excitations are 
well known from optical spectra, and they are generally believed to 
represent spin-allowed n—>7* and w->7* transitions, respectively. 
Their assignments are discussed in detail. In addition, seven other 
transitions, several of which have not been reported previously, have 
been detected in the 7—12 eV energy-loss range. Three of these 
transitions, at 8.3, 8.85, and 11.73 eV energy loss, are tentatively 
assigned to Rydberg excitations of increasingly tightly bound elec- 
trons into a 3s Rydberg orbital. 


17005 Measurement of the electron loss cross sections for nega- 
tive hydrogen ions on carbon at 200 MeV. Webber, R.C.; Hojvat, C. 
(Fermi Natl Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-26: 
No. 3, 4012-4014(Jun 1979). 

The beam diagnostic equipment in the injection area of the 
Fermilab Booster accelerator has been used to measure the cross 
sections of electron loss for H~ ions on carbon. The details of the 
method are described. Preliminary results and comparison to theo- 
retical calculations are presented. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 16989, 17122, 17184 


17006 (DOE/ET/15422—T3) Steady state Boltzmann equation 
solution by numerical relaxation. Technical status report No. 79-0002 
for the period June 1979. Smith, T.M. (ENCOTH Corp., Princeton, 
NJ (USA)). 1979. Contract AC02-79ET15422. 44p. Dep. NTIS, PC 
A03/MF AOl. 

A procedure for the numerical solution of the steady state 
Boltzmann equation in one configuration space and two velocity 
space dimensions is described. The diffusive character of the Fokker- 
Planck collision terms is utilized to construct a numerical relaxation 
scheme. The mathematical problem and numerical algorithm are 
discussed, and the present state of computational development is 
indicated. Details of existing computer code and results of computa- 
tions are presented. 


17007 Use of the multiple-scattering method for calculating the 
asymmetry parameter in the angle-resolved photoelectron spectroscopy 
of N2, CO, CO2, COS, and CS,. Grimm, F.A.; Carlson, T.A.; Dress, 
W.B.; Agron, P.; Thomson, J.0.; Davenport, J.W. (Department of 
Chemistry, University of Tennessee, Knoxville, Tennessee 37916). J. 
Chem. Phys.; 712: No. 5, 3041-3048(1 Mar 1980). 

Calculations based on the multiple-scattering method have 
been performed for the asymmetry posnaes (8) as a function of 
photon energy (from the ionization threshold to 2 Ry above thresh- 
old) for the gaseous molecules: N2, CO, CO2, COS, and CS;. For the 
diatomic molecules Nz and CO we have investigated the use of an 
overlapping spheres transition state model. The calculations were 
critically compared with experimental data in the literature. In 
addition, we have carried out angle-resolved photoelectron spectros- 
copy on the five molecules using a polarized source of He(I) 

iation. Although the calculations show in general good predictive 
capability, there are also several instances where these calculations 
seem inadequate and suggestions are made for future work. 


17008 Orbital description of the 4s3d/sup n/+1 states of the 
transition metal atoms. Dunning, T.H. Jr.; Botch, B.H.; Harrison, 
J.F. (Theoretical Chemistry Group, Chemistry Division, Argonne 
National Laboratory, Argonne, Illinois 60439). W-31-109-ENG-38. 
J. Chem. Phys.; 72: No. 5, 9419-3420( 1 Mar 1980). 

Multiconfiguration Hartree—Fock calculations are presented 
for the *F state of Ti and the ?S state of Cu. (AIP) 


17009 Momentum eigenfunctions in the complex momentum 
plane. III. Hartree—Fock functions. Huo, W.M.; Lassettre, E.N. 
(Radiation Laboratory, University of Notre Dame, Notre Dame, 
Indiana 46556). J. Chem. Phys.; 72: No. 4, 2374-2383(15 Feb 1980). 

The singular points of a Hartree—Fock wave function in the 
complex momentum (P) plane have been located using a method 
developed by Lassettre [J. Chem. Phys. 64, 4375 (1976); 70, 3468 
(1979)]. In the case of a closed shell Hartree—Fock function these 
positions are determined by the orbital energies (diagonal Lagran- 
gian multipliers) and for an open shell restricted Hartree—Fock 
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function they are determined by both the diagonal and off-diagonal 
Lagrangian multipliers. For bound state functions these singlular 
points all lie on the imaginary P axis and they form an infinite but 
discrete set, with the singular point closest to the real P axis 
determined by the Lagrangian multipliers associated with the most 
diffuse orbital. By means of conformal mappings based on the 
location of these singular points, a power series representation of the 
Hartree—Fock function in momentum space is obtained which con- 
verges not only on the real P axis but also on portions of the 
compres P plane. An inverse Fourier transform gives a Hartree— 
Fock function in coordinate space expressed in terms of a Slater 
basis set. The exponents appearing in this basis set are determined by 
Peery: of singularities in the P plane. Numerical calculations 

e and Ar using the theoretically derived exponents are present- 


the 
on 
ed. 


17010 Dipole polarizabilities of the Group IIb atoms obtained 
from compact variational trial functions. Rosenkrantz, M.E.; Stevens, 
W.J.; Krauss, M.; Konowalow, D.D. (National Bureau of Standards, 
Washington, D.C. 20234). J. Chem. Phys.; 72: No. 4, 2525-2531(15 
Feb 1980). 

In order to optimize basis sets for future molecular calcula- 
tions, the energies and dipole polarizabilities of 'S, *P, and 'P states 
of Zn, Cd, and Hg have been determined from Hartree—Fock (HF) 
and multiconfiguration calculations. These utilize either empirically 
fitted pseudopotentials or ab initio effective core potentials (ECP). 
Our calculated polarizabilities for ground state atoms agree within 
10% with recommended values so long as either the empirical 
pseudopotentials or the ECP based on relativistic HF calculations 
are used. Our calculations agree with the measured anisotropy of the 
polarizal bility of *P; —— disagree with measured values of the 

P, state anisotropy. calculated *P2 anisotropy is consistent 
with both the measured and calculated *P; Hg anisotropy; the 
measured *P2 values are not. We find calculations based on nonrela- 
tivistic ECP to give incorrect polarizabilities. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 14840 


17011 (SAND—79-8062) Calculation of skin-friction coefficients 
for low-Reynolds-number turbulent layer flows. Barr, P.K. 
(Sandia Labs., Albuquerque, NM (USA); Sandia Labs., Livermore, 
CA (USA)). Jan 1980. Contract EY-76-C-04-0789. 82p. Dep. NTIS, 
PC A0S/MF AOl1. 
An analysis is presented of the reliability of various generally 
ted empirical expressions for the prediction of the skin-friction 
coefficient C/sub f/ of turbulent boundary layers at low Reynolds 
numbers in zero-pressure-gradient flows on a smooth flat plate. The 
skin-friction coefficients predicted from these expressions were com- 
pared to the skin-friction coefficients of experimental profiles that 
were determined from a graphical method formulated from the law 
of the wall. These expressions are found to predict values that are 
consistently different than those obtained from the graphical method 
over the range 600 < Re/sub @/ < 2000. A curve-fitted empirical 
relationship was developed from the present data and yields a better 
estimated value of C/sub f/ in this range. The data, covering the 
range 200 < Re/sub 6/ < 7000, provide insight into the nature of 
transitional flows. They show that fully developed turbulent bound- 
layers occur at Reynolds numbers Re/sub @/ down to 425. 
Below this level there appears to be a well-ordered evolutionary 
process from the laminar to the turbulent profiles. These profiles 
clearly display the development of the turbulent core region and the 
— of the laminar sublayer with increasing values of Re/sub 
/. 


17012 Principles of liquids working in heat engines, Allen, P.C.; 
Knight, W.R.; Paulson, D.N.; Wheatley, J.C. (Univ. of California, 
San ~~ La Jolla). Proc. Natl. Acad. Sci. U.S.A.; 77: No. 1, 39- 
43(Jan 1980). 

The thermodynamic and thermophysical properties of liquids 
suggest that tey should be powerful working fluids in heat engines. 
Their use requires heat engines based conceptually on the Stirling 
and Malone principles. The principles are explained, and then experi- 
ments on propylene are presented that demonstrate the principles 
and confirm the thermodynamic analysis. 


HIGH ENERGY PHYSICS 


17013 (CONF-790642—(Vol.1)) International conference on 
high-energy physics. Volume 1. Sessions I to III. (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). 1979. 482p. Dep. 
NTIS (US Sales Only), PC A21/MF A0O1. 

From International conference on high energy physics; 
Geneva, Switzerland (27 Jun 1979). 
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Volume | of the conference proceedings contains sessions on 
neutrino physics and weak interactions, e*e~ physics, and theory. 
Five of t have already been cited in ERA, and can be 
found by sdiveuse to the entry CONF-790642— in the Report 
Number Index. The remaining 30 will be processed as they are 
received on the Atomindex tape. (RWR) 


17014 (CONF-790642—(Vol.2)) Intenational conference on 

Volume 2. Sessions IV to VIII. (European Orga- 
nization for Nuclear Research, Geneva (Switzerland)). 1979. 528p. 
Dep. NTIS (US Sales Only), PC A23/MF A01. 

From International conference on high energy physics; 
Geneva, Switzerland (27 Jun 1979). 

Volume 2 of the conference pace contains sessions on 
hadron | ang charged-lepton physics, the p-p-bar collider at 
CERN, future European accelerator possibilities, parallel discussion 
hensuidin: Salpps seubewerens. week Ineontlia ond onge Gm 
Pp spectroscopy, wi ineractions gauge 
ories, and quark confinement), and a closing session on gauge 
appreciation of developments in particle physics. A list of partici- 
pants is also included. Three of the papers in this volume have 
already been cited in ERA, and can be found as reference to the 
entry CONF-790642— in the Report Number Index. The remaining 
See Ne eee ad eee on the Atomindex tape. 

) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


17015 (ANL-HEP-CP—80-07) Review of nucleon-nucleon scat- 
tering experiments and many dinucleon resonances. Yokosawa, A. 
(Argonne National Lab., IL (USA)). 20 Jan 1980. Contract W-31- 
109-ENG-38. 35p. (CONF-791174—2). Dep. NTIS, PC A03/MF 
AOl. 

From Meeting on two-nucleon systems and dibaryon reson- 
ances; Hiroshima, Japan (Nov 1979). 

Structures appearing in various experimental data (particular- 
ly those with polarized beams) in nucleon-nucleon systems are 
reviewed. A number of candidates are presented for dibaryon reson- 
ances which can couple to nucleon-nucleon systems. 


ELECTROMAGNETIC INTERACTIONS 


17016 Comparison of direct photon production in pp collisions at 
Vs=30.6 GeV and 53.2 GeV. Amaldi, E.; Beneventano, M.; Borgia, 
B.; Capone, A.; Notaristefani, F. de; Dore, U.; Ferroni, F.; Longo, 
E.; Luminari, L.; Pistilli, P. (Rome Univ. (Italy). Ist. di Fisica). Phys. 
Lett., B; 84: No. 3, 360-362(2 Jul 1979). 

The authors present data obtained at the ISR, on the determi- 
nation of the ratio R = y/m° at Vs = 30.6 GeY and they com 
the results with their previous measurement at V s = 53.2 GeV. 
ratio R = y/7r° integrated over the interval 0.1 <= x/sub T/ <= 
0.2 is (1.6 +- 0.5) x 10%, and an indication of a universal x/sub T/ 
dependence is obtained. 


WEAK INTERACTIONS 


17017 Search at high energies for antineutrino-electron elastic 
Berge, J.P.; Bogert, D.; Hanft, R.; Hamilton, D.; Harigel, 
G.; Malko, J.A.; Moffatt, G.I; Nezrick, F.A.; Wolfson, J. (Fermi 
National Accelerator Lab., Batavia, IL (USA)); Ammosov, V.V. 
Phys. Lett., B; 84: No. 3, 357-359(2 Jul 1979). 
The authors have searched for candidates for the weak neu- 
tral leptonic current reaction anti nu/sub i +e"—-anti nu/sub p/ 
+e” in the Fermilab 15ft bubble chamber filled with a heavy neon- 
Rydengen wate, So Gp Sas of eave Sheerved Overt Oc ES. ane 
finds the 90% confidence level upper limit for the rate this 
reaction relative to the total antineutrino charged current rate to be 
ane and, in the Weinberg-Salam model, sin*theta/sub W/ 
<=0.37. 


17018 Leptons - what are they. Perl, M (Stanford Linear Accel- 
erator Center, CA (USA)). New Sci.; 81: No. 1143, 564-566(22 Feb 
1979). 

The properties of the two charged leptons, the electron and 
the muon, their nearly identical natures and their associated neu- 
trinos are discussed with reference to a fuller ing of 
lepton physics. The discovery of the new charged lepton, the tau, at 
S EAR and the significance of its mass of about 1785 MeV are 
examined. It is felt that the charged _— mass spectra might be the 
key to a fundamental understanding of lepton physics. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 17016 
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17019 Analysis of 7” p — 7* 7 n below 1400 MeV and chiral- 
symmetry Aaron, R.; Arndt, R.A.; Cammarata, J.B.; Dicus, 
D.A.; Teplitz, V.L. (Department of Physics, Northeastern Universi- 
ty, Boston, Massachusetts 02115). Phys. Rev. Lett.; 44: No. 2, 66- 
69(14 Jan 1980). 

We construct a threshold K matrix for the dominant 
PS11(€N) contribution to 7 p — m* mn that agrees with (1) the 
result of ial-wave isobar-model analyses above 1300 MeV, (2) the 
results of a single-arm-spectrometer experiment below 1300 MeV, 
and (3) the predictions of the effective Lagrangian at threshold. We 
find that the chiral-symmetry-breaking parameter & is -0.2 +- 0.3, 
and that by only 10 MeV above threshold, isobar production ac- 
counts for roughly one-third of the total cross section. 


STRONG MESON-INDUCED INTERACTIONS 


17020 (SLAC—219) Charmed meson production and decay prop- 
erties at the psi(3770). (Stanford Linear Accelerator Center, CA 
(USA)). May 1979. Contract EY-76-C-03-0515. 220p. Dep. NTIS, 
PC A10/MF AOIl. 

A remeasurement of the resonance near E/sub cm/ = 3.77 
GeV in the e*e™ annihilation is presented. The properties of the 
resonance are used to deduce branching fractions of charmed mesons 
into hadronic final states. Several previously unseen decay modes are 
reported. Decays into Cabibbo suppressed final states are observed. 
The inclusive properties of D meson decays are studied, including 
strangeness and charged particle multiplicity. The semileptonic 
branching fractions for D° and D/sup -+/ are measured, providing 
a determination of the relative lifetimes of these particles. 


17021 Measurement of 77” p — 7 77° n near threshold and chiral- 
symmetry breaking. Bjork, C.W.; Jones, S.E.; King, T.R.; Manley, 
D.M.; Oyer, A.T.; Rebka, G.A. Jr.; Walter, J.B.; Carawon, R.; 
Gram, P.A.M.; Shively, F.T.; Bordner, C.A.; Lomon, E.L. (Depart- 
ment of Physics, University of Wyoming, Laramie, Ny go 
82071). EY- 76-5-02- 2197;W-7405-ENG-36. Phys. Rev. Lett.; 44: No. 
2, 62-65(14 Jan 1980). 

d*a@°/d0dT for 7* mesons produced in 7” p — m” 7* n was 
measured at seven incident energies between 203 and 357 MeV and 
the integrated reaction cross section was calculated. The matrix 
element, when extrapolated to threshold and compared with soft- 
pion calculations, determined the chiral-symmetry-breaking param- 
eter €=0.05 +- 0.26, which is consistent with the Weinberg Lagran- 
gian. The large hard-pion contributions at 203 MeV demonstrated 
the absolute necessity for comparing at threshold. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 17025, 17026 


17022 (DOE/ER/70004—244) Remark on charge quantization 
and left-handed neutrinos. Deshpande, N.G. (Oregon Univ., Eugene 
(USA). Inst. of Theoretical Science). 1978. Contract EY- 76-S-06- 
2230-004. 2p. (RLO—2230-T4-244). Dep. NTIS, PC A02/MF AOl1. 

Renormalizability of the standard SU(2) x U(1) unified gauge 
model requires charge quantization provided the right-handed neu- 
trinos are absent from the theory. 


17023 Test of integral- and fractional-charged-quark models. 
Chanowitz, M.S. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). W-7405-ENG-48. Phys. Rev. 
Lett.; 44: No. 2, 59-62(14 Jan 1980). 

Properties of eta (549) and eta’ (958) are used to measure the 
quark charges. The result strongly favors fractional charges. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 17022, 17028 


17024 (COO—3069-748) Origin and properties of the Higgs 
field. Huang, K. (Massachusetts Inst. of Tech., Cambridge (USA). 
Academia Sinica, Beijing (China). Inst. of High Energy Physics). 
Nov 1979. Contract EY-76-C-02-3069. 13p. (CONF-800120—1). 
Dep. NTIS, PC A02/MF AOI. 

From Conference on theoretical particle physics; Guangchou, 
China (5 Jan 1980). 

It is suggested that the Higgs field in the Weinberg-Salam 
theory is not fundamental, but made of anti e/sub R/e/sub L/ pairs, 
which are analogous to Cooper pairs in superconductivity. The pair 
anti e/sub R/e/sub L/ forms a bound state by virtue of the Coulomb 
interaction. Thus, there will be no Higgs bosons, only vortex ring 
excitations. By a variational calculation, the mass of a vortex ring 
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containing the Z° field is estimated to be greater than 1000 GeV/c”. 
Its decay will be spectacular. 6 figures, 1 table. 


17025 (DOE/ER/70004—241) Neutral current phenomenology 
based on the gauge group SU(2) x U(1) x U'(1). oe N.G.; 
Iskandar, D. (Oregon Univ., Eugene (USA). Inst. o' Theoretical 
Science). Nov 1978. Contract EY-76-S-06-2230-004. 14p. (RLO— 
2230-T4-241). Dep. NTIS, PC A02/MF AOl1. 

Models based on the gauge group SU(2) x U(1) x U’(1) are 
constructed as alternatives to the standard model. These lead natu- 
rally to an effective Lagrangian for neutrino-hadron scattering that is 
identical to the standarc model. The electron-quark interactions can 
be chosen to yield the correct result for polarized electron-deuterium 
asymmetry measured at SLAC, while permitting a small value for 
parity violation in bismuth. Definitive tests for these models are the 
y dependence of the asymmetry in electron-deuterium and electron- 
proton deep inelastic scattering, which should be fairly rapid, and 
the assignment of e/sub R/ to a doublet, which can be tested in 
neutrino-electron scattering. Other tests of the models are also 
considered. A different version of the model predicts all results 
identical to the standard mode! of small q?, but allows a lighter Z 
boson. Models that are not strictly natural are also discussed. 19 
references, 4 figures. 


17026 (SLAC-PUB—2435) Searching for heavy leptons. Perl, 
M.L. (Stanford Linear Accelerator Center, CA (USA)). Nov 1979. 
Contract EY-76-C-03-0515. 32p. (CONF-7910103—4). Dep. NTIS, 
PC A03/MF AOl1. 

From Workshop on the production of new particles in super 
high energy collisions; Madison, WI, USA (22 Oct 1979). 

This frankly speculative paper discusses ways in which lep- 
tons heavier than the tau (if they exist) might be found. The status of 
the tau is briefly reviewed, and methods for searching for sequential 
charged leptons beyond the tau and other charged leptons at PEP, 
PETRA, and CESR are sketched. Charged leptons with mass great- 
er than 20 GeV/c? might be found at proton accelerators in hadron- 
hadron, photon-hadron, or v-hadron collisions. Unstable, neutral 
heavy leptons might have unique, conserved lepton number or 
nonunique lepton number. The most difficult leptons to detect are 
stable neutral heavy leptons; nevertheless, a possible detection 
method is suggested. The obvious solution to seeking the postulated 
leptons is an e* e~ colliding beam storage ring with c.m. energy = 
several hundred GeV. Until such a machine is built, one can employ 
Z° — L* + L’; the use of R/sub Z°/ and I/sub ZY in this 
connection is discussed. If heavier Z°’s exist, the heavy lepton 
search can be extended to higher energies. Another solution for 
producing these leptons involves the use of clashing e*e™ linear 
accelerators. Characteristics of storage rings are compared with 
those of clashing linacs; a general description is given of the pro- 
posed SLAC Linac-Collider, along with the physics that could be 
done at such a machine. 6 figures. (RWR) 


17027 Mass hierarchies and a formula for the Cabibbo angle in 
SU(2)/sub L/ X U(1). Segre, G.; Weldon, H.A. (Pennsylvania Univ., 
Philadelphia (USA). Dept. of Physics); Weyers, J. (Louvain Univ. 
Ceicat, Inst. for Theoretical Physics). Phys. Lett., B; 83: No. 3-4, 
351-354(21 May 1979). 

From the observation that there is a three-fold hierarchy of 
quark and lepton masses one is led to impose a discrete symmetry on 
the lagrangian. As a consequence, two quark masses and all mixing 
angles are predicted with the following results: (i) tan theta/sub c/ 
=(m/sub d//m/sub s/)/sup 1/2/; (ii) m/sub b/ is predicted correct- 
ly; (iii) m/sub t/ is predicted to be approximately 20 GeV; (iv) the 
relation m/sub e/m/sub p/ approximately m/sub u//m/sub c/ 
emerges automatically; (v) a heavy meson containing a b quark is 
predicted to decay into charmed particles with a lifetime of approxi- 
mately 10 ''s; (vi) the magnitude of CP violation in K/sub L/ — 27 
automatically is O(10~*). 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 17023, 17027, 17037, 17038 


17028 (COO—1545-270) Masses and mixing angles in SU(5) 
gauge model. Nandi, S.; Tanaka, K. (Ohio State Univ., Columbus 
(USA). Dept. of Physics). 1979. Contract AC02-76ERO1545. Lip. 
Dep. NTIS, PC A02/MF AOl1. 

Georgi and Jarlskog mass relations m/sub p/m/sub e/ = 
9m/sub s//m/sub d/, m/sub b/ = m/sub tau/ are obtained above 
the grand unification mass M = 10'* GeV with two ~ 5's and one 
~ 45 Higgs representations of SU(5) and a discrete symmetry. In the 
lowest order, the Kobayashi-Maskawa angles are found to be s = - 
(m/sub c//m/sub t/) /sup 1/2/ and ss = -(m/sub u//m/sub t/) /sup 
1/2//s:, where s; is the sine of the Cabibbo angle. The CP violation 
is considered, and the b quark decays predominantly into c = 
bow lifetime of tau/sub b/ ~ equal to 10~** s for m/sub t/ = 

e 
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17029 (COO—2978-5) + strong interactions at high ener- 
Annual progress 1, 1979-May 1, 1980. Suranyi, P. 
Cincinnati Univ., OH hiv’ OH (USA. a Feb 1980. Contract EY-76-8-02.2978. 
Dep. NTIS, PC A 
Investigations in the a ‘of Grand Unified Field Theories 
were begun. Various ways of breaking the SU(5) symmetric theory 
of Georgi and Glashow were studied. As usual, an approx. 24 of 
Higgs breaks the s from SU(5) to SU(3)/sub “f 
(2)xU(1). It was found that an approx. 45 of Higgs is 
for the symmetry from SU(3)/sub c/xSU(2)xU(1) > 
SU(3)/sub c/xU(1)/sub em/. In addition phenomenologically cor- 
rect -lepton mass ratios are obtained by use of renormalization- 
group techniques if there are 6 generations of particles in the theory. 
Efforts directed at the development of approximate methods for 
extracting information from quantum field theories were continued. 
The quantum mechanics of polynomial potentials as a model for 
quantum field theories was investigated. A perturbation expansion 
for the energy levels and wave functions was constructed and has 
been proven to be convergent for arbitrary values of the coupling 
constants, in contrast to ordinary perturbation expansions that have a 
zero radius of convergence. The physical significance of the new 
perturbation expansions was explored both in the weak and strong 
coupling limits. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


17030 Perturbative versus asymptotic freedom corrections in 
Drell-Yan processes. Abad, J.; Humpert, B. (Wisconsin Univ., Madi- 
son (USA). Dept. of Physics); Neerven, W.L. van (European Or, ‘ga- 
nization for Nuclear Research, Geneva (Switzerland)). Phys. Lett., B; 
83: No. 3-4, 371-374(21 May 1979). 

The authors present a comparison between exact lowest-order 
on-shell perturbation theory (PT), leading-log asymptotic 
(AF), and non-log improved AF in pp-initiated Drell-Yan y* ~ pro- 
duction. In leading-log approximation PT reproduces the qualitative 
tau and Q? characteristics of AF. In PT and AF qanti q annihilation 
is dominated by the very large non-log contribution whereas the 

non-log qg-term does not invalidate AF. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


17031 (LA-UR—80-591) Fun with Es. Slansky, R. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 25p. 
(CONF-800123—1). Dep. NTIS, PC A02/MF AOl1. 

From Orbis Scientiae; Coral Gables, FL, USA (14 Jan 1980). 

The exceptional Lie group Eg is a candidate local symmetry 
for a Yang-Mills theory that unifies electromagnetic, weak, and 
strong interactions. Several ways of incorporating the fermion spec- 
trum are discussed, including an amusing example where some of the 
known spin 1/2 fermions are composite states of elementary fer- 
mions and some scalar particles in the theory. The symmetry proper- 
ties and the representations of Es are reviewed, the symmetry 
breaking classified, and the dynamical breaking of the weak interac- 
tion gauge group is discussed, all in some detail using Dynkin’s 
representation theory. 


GENERAL 


17032 (DOE/ER/01388—806) Charge symmetry breaking in the 
neutron proton system. Cheung, C.Y.; Henley, EM E.M.; Miller, G.A. 
(Washington Univ., Seattle SA). ). Dept. of Physics). Dec 1979. 
Contract EY-76-C-06-1388. 27p. (RLO— 1388-806). Dep. NTIS, PC 
A03/MF AOI. 
Two consequences of charge symmetry breaking (CSB) in the 
n-p system are examined. In n-p elastic scattering, CSB nuclear 
forces cause a difference between the polarizations of the neutron 
and the proton scattered in opposite directions in the center of mass 
system. The expected differences in polarizations due to one boson 
particularly a photon exchange, isospin mixed mesons, 
and a pion (with the n-p mass difference taken into account), are 
computed. The calculated polarization difference is typically of the 
order of several tenths of a percent. In np — d7®, the CSB of 
nuclear forces can be tested by measuring the asymmetry of the 
angular distribution of deuterons about 90° in the center of mass 
frame. The expected asymmetry is calculated for one boson ex- 
change CSB mechanisms, as in the elastic scattering. The asymmetry 
caused by the mixed n-7r° exchange is dominant, but all of the 
mechanisms contribute asymmetries with similar angular depen- 
dences. The maximum assymmetry is about 0.8% at °% the average is 
about 0.2%. 


PHYSICS RESEARCH 


FIELD THEORY 
REFER ALSO TO CITATION(S) 17029 


17033 (BNL—27323) Monte Carlo simulations of lattice gauge 
theories. Cc. ven National Lab., Upton, NI NY pun 4 
Feb 1980. Contract EY-76-C-02-0016. 23p. Dep. 


A0l. 

Monte Carlo simulations done for four-dimensional lattice 
pause systems are described, where the gauge group is one of the 
ip of U(1); SU(2); Z/sub N/, i.e., the subgroup of U(1) consist- 
the elements e 277in/N with inte; er n and N; the eight-element 
a — ongnaione, Q; the 24- and 48-element subgroups of SU(2), 
denoted by T 2 aoe O, which reduce to the rotation groups of the 
the octahedron when their centers Ze, are factored 
out. All of oe groups can be considered subgroups of SU(2) and a 
common normalization was used for the action. Le tepe ne ea 

of Monte Carlo experiments are considered: simulations of a t 
cycle, where the temperature of the system is varied slightly every 
few Monte Carlo iterations and the internal energy is measured; 
mixed-phase runs, where e~ Monte Carlo iterations are done at 
a few temperatures near hase transition starting with a lattice 
which is half ordered aaah if disordered; measurements of averages 
4 w factors for loops of different shape. 5 figures, 1 table. 


17034 (CONF-7906151—1) Classical and quantum dynamics of 
two-dimensional nonlinear field theories: a review. Jevicki, A. (Brown 
Univ., Providence, RI (USA)). 1979. Contract EY-76-C-02-3130. 
3ip. . NTIS, PC A03/MF AO1. 
tom Conference on nonlinear differential equations in 
ee eee un | 1979). 
in understanding and solving a large class of two- 
i nonlinear quantum field theories is reviewed. The dis- 
covery and development of the inverse scattering method for solv- 
ing partial differential equations, and eovlanmael of new perturba- 
tive methods are discussed. The generalized Bethe-ansatz method 
and its eyed to “one Denies a fermionic problem are 
covered. 5 (GHT) 


17035 (COO—2232B-195) Report of technical progress under the 
current DOE Contract, -76-C-02-2232. *OOOB. ae es 
Khuri, N.N.; Pais, A. (Rockefeller Univ., New York (USA)). 1980. 
Contract EY-76-C-02-2232. 12p. Dep. NTIS, PC A02/MF AOI. 

Theoretical studies of gauge field theories are reported. Dyn- 
amical symmetry breaking is emphasized. Phenomenology of vector 
boson decay and a modified definition of a hadronic jet are also 
presented. (GHT) 


17036 (LA- a Renormalizing the strong-coupling ex- 
pansion for quantum field theory: present status. Cooper, F.; Shemp, 
D.; Bender, C.M.; Guralnik, G.S.; Roskies, R. (Los Alamos Scientif. 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 33p. (CONF- 
800123—2). Dep. NTIS, PC A03/MF AO1. 
From Orbis Scientiae; Coral Gables, FL, USA (14 Jan 1980). 
Progress made in determining the renormalized strong cou- 
pling expansion in quantum field theory is reviewed. pcan compan 
is to A phi‘ field theory in d dimensions. The startin eerting eee 
is the lattice version of the path integral representation 
Green's functions. The unrenormalized strong coupling expansion = 
the lattice is determined first. This is a series in a dimensionless 
parameter, x. A simple set of graphical rules for determining the 
Green's functions of the theory in a power series in x is derived. For 
finite field theories (d < 2) scheme for extrapolating to zero lattice 
spacing (a — 0) is presented. This scheme determines a sequence of 
approximants to the unrenormalized strong coupling series in the 
form of a series. Then the problem of renormalization is considered. 
For the lattice field theory this consists of eliminating x in favor of y, 
a renormalized x. For d < 2, M/sub R/? = 0 occurs when Mo? — - 
co, where M/sub R/ is the renormalized mass and Mo is the bare 
mass, and thus the path integral is dominated by instantons. The 
renormalized strong coupling expansion is valid for the double well 
where igi tae R/? << A/sup 2/(4-d)/. The renormalized strong 
coupling ex is obtained by two methods. The extrapolation 
poccetass or the continuum limit of the renormalized 
ttice field theory works well in zero, one and two dimensions when 
compared with the exact instanton results. 2 figures, 1 table. (RWR) 


17037 (SLAC-PUB—2447) Perturbative quantum chromodyna- 
mics. Brodsky, S.J. (Stanford Linear Accelerator Center, CA 
(USA)). Dec 1979. Contract EY-76-C-03-0515. 168p. Dep. NTIS, 
PC A08/MF AOl. 

The application of QCD to hadron dynamics at short dis- 
tances, where asymptotic freedom allows a systematic perturbative 
approach, is addressed. The main theme of the approach is to 
incorporate systematically the effects of the hadronic wave function 
in momentum transfer exclusive and inclusive reactions. Al- 

it is conventional to treat the hadron as a classical source of 
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on-shell quarks, there are important dynamical effects due to ha- 
dronic constituent structure which lead to a broader testing ground 
for QCD. QCD predictions are discussed for exclusive processes and 
form factors at large momentum transfer in which the short-distance 
behavior and the finite compositeness of the hadronic wave func- 
tions play crucial roles. Many of the standard tests of QCD are 
reviewed including the predictions for R = o/sub e* e~—rhad//a/ 
sub e* e~—+y* p/, the structure functions of hadrons and photons, 
jet phenomena, and the QCD corrections to deep inelastic processes. 
The exclusive-inclusive connection in QCD, the effects of power- 
law scale-breaking contributions, and the important role of the 
available energy in controlling logarithmic scale violations are also 
discussed. 150 references, 44 figures. (RWR) 


17038 QCD and the spin dependent forces in quarkonium. Rich- 
ard, J.-M.; Sidhu, D.P. (Brookhaven National Lab., Upton, NY 
(USA)). Phys. Lett., B; 83: No. 3-4, 362-366(21 May 1979). 

The effect of fourth-order QCD corrections to the spin- 
dependent potential between heavy quark and antiquark is discussed. 
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NUCLEAR PHYSICS 


17039 (ORNL—5498) Physics Division annual progress report 
for period ending December 31, 1978. (Oak Ridge National Lab., TN 
(USA)). Jun 1979. Contract W-7405-ENG-26. 224p. Dep. NTIS, PC 
A10/MF AOl. 

This report contains information on the Holifield Heavy-Ion 
Research Facility, nuclear physics, nuclear physics with neutrons, 
theoretical physics, the Nuclear Data Project, accelerator-based 
atomic physics, magnetic fusion energy-applied physics research, 
electron spectroscopy, and high-energy physics, as well as lists of 
publications, papers presented at meetings, and other general infor- 
mation. Sixty-two items containing significant information were ab- 
stracted and indexed individually. (RWR) 


EXPERIMENTAL TECHNIQUES 


17040 (DOE/ER/70045—2) Neutron yields from (a,n) reactions 

of importance to reactors. Progress report, January 1, 1979-October 

15, 1979. Woodruff, G.L.; Johnson, D.L.; Grant, P. (Washington 

Univ., Seattle (USA). Dept. of Nuclear ao ). 1979. Contract 
45-2). 


EY-76-S-06-2225-045. 19p. (RLO—2225- . NTIS, PC 
A02/MF AO1. 

The goal of the first phase of this project is the accurate 
measurement of (a,n) yields from the isotopes of oxygen (especially 
8Q) in matrices that are characteristic of reactor fuels. Progress is 
reported for the period January 1, 1979 to October 1, 1979. During 
this time progress was achieved in the following areas: analysis of 
measurements of the near-equilibrium delayed neutron spectrum of 
2°Py; design and construction of an assembly for the measurement 
of neutron yields from (a,n) reactions; analysis devoted to methods 
for calibration of the above assembly. Details of this work are given. 
4 figures, 4 tables. 


17041 (ORNL—5498, pp 56-57) Gamma-ray linear 
as a method for assigning spins. Robinson, R.L. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Gamma-ray linear polarization measurements have long been 
used as a method for establishing the relative parity of two states 
linked by a gamma transition. The way in which they can be useful 
in resolving spin ambiguities occurring in angular distribution studies 
of in-beam gamma rays is illustrated for “Kr. 4 figures. (RWR) 


17042 (DOE/ER/10364—6) Simple solution to a problem aris- 
ing from the processing of finite accuracy digital data using 
arithmetic. Bayman, B.F.; Broadhurst, J.H. (Minnesota Univ., Min- 
neapolis (USA). School of Physics). [nd]. Contract AC02- 
79ER 10364. 13p. Dep. NTIS, PC A02/MF AOI. 

The reconstruction of physical events by digital electronic 
processing of multiparameter analog data introduces artifacts caused 
by the digitization process. Several methods of minimizing these 
artifacts are described. 3 figures. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 


ERA VOL. 5, NO. 10 


5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17043 Intermediate-energy proton- ‘He elastic scattering with a 
microscopic optical Alexander, Y. (Hebrew Univ., Jerusa- 
lem (Israel). Racah Inst. of Physics); Landau, R.H. (Oregon State 
Univ., Corvallis (USA). Dept. of Physics). Phys. Lett., B; 84: No. 3, 
292-295(2 Jul 1979). 

A microscopic, momentum space, optical potential calcula- 
tion of elastic p-*He scattering is compared with 100-200 MeV data 
over the full angular range. The least sophisticated potential explains 
the occurrence and energy dependence of the back angle peak. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17044 (DOE/ER/10364—3) Resonating-group study and impor- 
tance of exchange effects in the a + °Li Suenkel, W.; Tang, 
Y.C. (Minnesota Univ., Minneapolis (USA). School of Physics and 
Astronomy; Tuebingen Univ. (Germany, F.R.). Inst. fuer Theore- 
tische Physik). 1979. Contract AC02-79ER10364. 30p. Dep. NTIS, 
PC A03/MF AOl1. 

The resonating-group method in the one-channel approxima- 
tion is used to investigate the a + ®Li system. The result shows that, 
especially at relatively high energies, reasonable agreement with 
experiment can be obtained. In particular, the cross section rise in 
the backward angular region is well reproduced. The effects of 
internuclear antisymmetrization, represented by various nucleon- 
exchange terms in the kernel function, are also carefully examined. 
Some of the interesting findings are that the blocking effect is quite 
significant in this system and the two-exchange terms (sometimes 
even the three-exchange terms) seem to have only minor influence 
on the scattering cross section. 7 figures, 1 table. 


17045 Effect of the pion and A optical potential on deep inelastic 
pion-nuclear reactions. Ginocchio, J.N.; Johnson, M.B. (Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87544). Phys. Rev., 
C; 21: No. 3, 1056-1064(Mar 1980). 

The effect of the pion and A optical potentials on the propa- 
gation of the pion and A in a semiclassical transport model of pion- 
nuclear reactions is studied. It is shown that the reaction and true 
absorption cross sections are increased to become closer to the 
measured cross sections. The derivative terms in the optical potential 
are shown to be particularly important. However, the distribution of 
final products produced still has some discrepancies compared to 
experiment, indicating that the mechanism for the deposition of the 
pion energy in the nucleus is not completely understood. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17062, 17080, 17112 


17046 (CONF-800114—3) Comparison of fusion cross sections 
for *°B + **O and **C + '*N systems. Gomez del Campo, J. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
25p. . NTIS, PC A02/MF AOI. 

tom 3. symposium on nuclear physics; Oaxtepec, Mexico (3 
Jan 1980). 

The cross sections for fusion are compared for the *°B + **O 
and *C + '*N systems for bombarding energies up to 17 MeV/A. 
The energy spectra, angular distributions and relative yields of the 
evaporation residues are extracted and, by comparison to simple 
kinematical analysis and Hauser-Feshbach calculations, it is conclud- 
ed that they are consistent with ey oy fusion and equilibrium 
decay. Coincidence measurements for the **N + ™C system at Ex./ 
sub N/ = 182 MeV are also presented and confirm the identification 
of evaporation residues based on singles measurements of the Z 
distributions. The excitation functions for fusion for the **N + %C 
and B + '*O systems show significant differences that cannot be 
explained in terms of simple macroscopical models. For the highest 
energies studied the fusion cross sections decrease as 1/E/sub cm/ 
for both systems; this result confirms the existence of a maximum 
absolute angular momentum limit of ~ 27 h-bar. 16 figures. 


17047 (COO—2853-10) 180° electron scattering. Peterson, G.A. 
(Massachusetts Univ., Amherst (USA). Dept. of Physics and Astron- 
omy). 1980. Contract EY-76-S-02-2853. 12p. (CONF-800131—3). 
Dep. NTIS, PC A02/MF A0O1. 
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From Boy ned structure with intermediate energy probes 
w Los Alamos, NM, USA (14 Jan 1980). 

m scattering transverse form factors are sensitive to 
nuclear dynamical properties such as convection, spin, and exchange 
currents. They provide sensitive tests of nuclear wave and 
can be readily compared to data obtained by use of other probes. 
Recent measurements of transverse form factors by 180° duane 
scattering are described. 12 figures. 


17048 (COO—2853-11) Study of 19 MeV region of '*C by 180° 
electron scattering. Flanz, J.B.; a R.S.; Lindgren, R.A.; Peter- 

son, G.A.; Fagg, L.; Sober, (Massach usetts Univ., Amherst 
(USA): Catholic Univ. of ae Washington, DC). 1980. Con- 
tract EY-76-S-02-2853. 7p. (CONF-800131—2). Dep. NTIS, PC 
A02/MF AOl. 

From Nuclear structure with intermediate energy probes 
workshop; Los Alamos, NM, USA (14 Jan 1980). 

Back-angle, 180° electron scattering was used to measure the 
transverse form factors squared of transitions to the 19 MeV excita- 
tion region of '*C. Data were obtained in a momentum transfer 
range from 0.5 to 2.5 fm~*. The high resolution of the data enabled a 
decomposition of this complex into five distinct peaks. Analysis of 
the data includes a comparison with form factors predicted in a shell 
model calculation. In addition, an interpretation using isospin mixing 
of 4° states, as suggested by recent pion scattering wat. is dis- 
cussed. The two interpretations are not entirely compatible. 


17049 (COO—10409-1) Nuclear interactions of low energy lith- 

ium ions. Progress report, June 1, 1979-May 31, 1980. Norbeck, E. 

(Iowa Univ., Iowa City (USA). Dept. of Physics and Astronomy). 

1980. Contract AC02-79ER10409. 32p. Dep. NTIS, PC A03/ 
AOl. 

Elastic scattering *Li + *Li and 7Li + *Li has been studied 
for E/sub b/ = 2.0 to 5.5 MeV. A double-folding model optical 
potential provided a good fit to the data for 7Li + *Li for the entire 
energy range and for *Li + ®Li for energies low enough so that the 
breakup *Li — a + d does not occur. At higher energies, the real 
part of the potential falls off rapidly with energy so that by 5.5 MeV 
the potential well is only 36% as deep as is predicted by the folding 
model. When used in a DWBA calculation for the 2 *Li + 3 a 
reaction, the 2.0 MeV double-folded potential allowed a magnificient 
fit to the available experimental data. The computations were greatly 
facilitated by finding closed expressions for the various integrals that 
occur in the calculation of the double-folded potential. The total 
cross section for producing a neutron from 7Li + *Li was measured 
for a number of energies. These cross sections compare favorably 
with the total reaction cross section calculated from the partial wave 
amplitudes generated from the folding-model potentials. The cross 
sections are large. If it is assumed that all neutrons are produced 
singly, the cross section at E/sub b/ = 4.0 MeV is 0.475 b. 


17050 (ORNL—5498, pp 18-19) Fusion of **O + '°B and the 
liquid-drop limit. Gomez del Campo, J.; Dayras, R.A.; Stokstad, 
ay Biggerstaff, J.A.; Shapira, D.; Snell, A.H.; Stelson, P.H. Jun 
1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The cross section was measured between 16 and 78 MeV 
(c.m.) and is plotted vs 1/E. The limitation arises from the entrance 
channel. The extracted critical angular momentum is 26.5 +- 1.0 h- 
bar. 1 figure. (RWR) 


17051 (ORNL—5498, pp 21-22) Back scattering and fusion in 
the Ne + ™C system. ng ag D:; Ford, J.L.C. er Gomez del 
gs J.; Clover, M.R.; Ost, ; DeVries, R.; Maguire, Cc. Jun 
1979 


In Physics Division annual progress report for period ending 
December 31, 1978. 
Measurements were performed at 20 so in the range of 


54 to 84 MeV. Measured excitation functions for the elastic and 
inelastic backward scattering and for the fusion of Ne + C are 
shown. Resonant behavior is clearly evident in the scattering and 
fusion data. J = 14 provides a preferred description of the data 
compared with other possible single-resonance terms. The grazing 
angular momentum at this energy is J/sub g/ = 20 +- 1, and the 
critical angular momentum for fusion is J/sub CR/ = 19 +- 2; these 
results make it difficult to interpret these resonances as surface-wave 
phenomena. o-/o/sub R/ is shown as a function of energy for back- 
angle elastic scattering on ‘C targets by several alpha-conjugate 
nuclei. 2 figures. (RWR) 


17052 (ORNL—5498, pp 62-63) Nonstatistical structure in the 
2C(*Be,a) and '*C('*C,a) reactions. Cordell, K.R.; Dennis, L.C.; 
Deay. & R.R. Jun 1979. 
n Physics Division annual progress report for period ending 
Denes 31, 1978. 
leasurements of excitation functions for many states in '"O 
and aNe pes by the C(*Be,a) and ™C('*C,a) reactions 
indicated the presence of nonstatistical structure. Excitation func- 
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le of 7° were obtained in 200-keV with 

/ = 9.0 to 20.0 MeV) and at 7° and 25° (E/ 

8.2 to 32.4 MeV and 18.4 to 27.0 MeV, respectively) 
ac beam. A statistical analysis of the (*Be, a) excitation 


functions have maxima near E/sub lab/ = 17 MeV. The energy- 
dependent correlation coefficient for 15 states is presented. Hauser- 
Feshbach fits for excitation functions summed over the first 22 
alpha-partic’: groups in *‘Ne are also shown. 2 figures. (RWR) 


17053 (ORNL —5498, pp 63-64) Angular distribution studies of 
possible yrast levels in 7’Al populated by the '*C('*N,a) reaction. 
Sales Bs er es Caneaes, Jun 1979. ; 
n Physics Division annual progress report for period ending 
mame vey 31, 1978. 
A position-sensitive detector was used to measure detailed 
angular distributions. nw, experimental results and calculations 


are shown. 3 figures. (RWR 


17054 (ORNL—5498, pp 71-73) m-substrate distributions in the 
pe + ™C reaction. Beene, J.R.; Shapira, D.; DeVries, R.M. Jun 


In Physics Division annual progress report for period ending 
December ters 1978. 

It has been demonstrated that in favorable cases, information 
on spin ali; roduced in nuclear reactions can be extracted 
from line of excited reaction products. This technique was 
eee to the study of resonances in the "*O + "C reaction. The 

in-alignment data taken at 22.3 MeV are shown. The results of 
fitting the data with various J values both with and without a 
background component yield J = 12 as the best fit. The angular 
distribution data and spin-alignment data cannot be am ps oy | 
accounted for in the context of the single J resonance raodel. 
figures. (RWR) 


== (ORNL—5498, pp 80-82) Mass and energy dependence of 
“energy pion-nucleus elastic scattering. Bertranle F.E.; Cleary, 
TP; One ‘em, a aS. = 1979. we P 

n Physics Division annual progress report for period ending 
December 31, 1978. 

m* -nucleus elastic scattering by “C, **O, Ca, Zr, and 
2°8Pb was measured at 30, 40, and 50 MeV. The resulting differential 
cross sections are presented. The angular distributions become more 
structured as the pion energy and target mass are increased a bit to 
the data with a first-order nonlocal optical model is also shown. The 
form of the pion-nucleon t matrix used to calculate the first-order 

optical x Pegg petal eine El ok hy 
(a? + k’*)(a? + k’*)]]. The values of the strength parameters, bo 
and b;, that give ‘ee best unitary fit to the data are plotted. 2 figures. 
(RWR) 


17056 Proton spectra from 800 MeV protons on selected nu- 
clides. Chrien, R.E.; Krieger, T.J.; Sutter, R.J.; May, M.; Palevsky, 
H.; Stearns, R.L.; Kozlowski, T.; Bauer, T. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., C; 21: No. 3, 1014- 
1029(Mar 1980). 
The emission of protons from targets of *Li, Li, C, ?’Al, 

“Ca, *'V, Zr, and Pb under bombardment from 800 MeV y pepene 
has been studied using a high resolution proton spectromet 
tra were measured at laboratory scattering angles of 5°, 70, 9° 118 
13°, 15°, 20°, 25°, and 30° with special emphasis on the q 
a. Outgoing momenta correspondin ng to the region of pion 
pr roduction were examined at 11° and 15°. Absolute cross sections 

ve been derived by reference to known ( p,p) scatt data at 
800 MeV. The quasifree scattering has been compared to a distorted- 
wave impulse approximation analysis by summing over the unob- 
served (struck) nucleon. The systematics of pro:on production and 
the ee ae A of the distorted-wave impulse approximation analy- 
ses are discussed 


17057 Spin and isospin transfer in the ‘*C(*,7* ‘reaction. Pe- 
terson, R.J.; Boudrie, R.L.; Kraushaar, J.J.; Ristinen, R.A.; Shepard, 
I.R.; Smith, G.R.; Moore, CF.; Braithwaite, W..; King, N.S.P.; 
Morris, CL. Thiessen, H.A.; Piffaretti, J. (Nuclear Physics Labora- 
tory, Department of Physics and Astrophysics, University of Colora- 
do, , Colorado 80309). Phys. Rev. C; 21: No. 3, 1030- 
1038(Mar 1980). 

Inelastic scattering cross sections from '*C were measured for 
the 12.7 MeV (1*;0), 15.1 MeV (1*;1), and 16.1 MeV (2*;1) levels for 
positive pion beam energies of 100, 116, 140, 160, 180, 200, 230, 260, 
and 291 MeV. Clearly oscillatory angular distributions were meas- 
ured for the 1* states, and these are shown to be explained by very 
general considerations of the scattering amplitudes. The 16.1 MeV 
data show little structure at higher be beam energies, but _ = ~—e 
angular dependence at the r beam ener, is very t 
observed for the 4.4 MeV (2°;0) state. A pore oe for the ratio of 
the T=0 and T=1 1° cross sections is derived from a 

step calculation, and found to agree with the data at the 3-3 reso- 
nance. 





1860 ENERGY RESEARCH ABSTRACTS 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17058 (ORNL—5498, pp 104-105) Resonance and interference 
na in heavy-ion reactions: inversion of nuclear molecules. 
Toepffer, C.; Cole, B.J. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The symmetry of the nuclear Hamiltonian with respect to a 
permutation of the particles is spontaneously broken in the scattering 
of two unlike nuclei. There must therefore exist an inversion degree 
of freedom describing the mutual transformation of the unlike nuclei 
into each other. The collective A/sup 7/ = O7 inversion of the 
system is studied as continuation of the relative motion toward 
negative distances. This is possible only if the moment of inertia is 
nonzero at the origin. The interference between the reflected waves 
and the transmitted waves describing the inverted system leads to an 
even-odd staggering for the low-partial-wave S-matrix elements. If 
the absorption is not too strong, the inversion yields a backward rise 
in the angular distribution and interference oscillations in the back- 
ward excitation functions. Optical-model calculations are compared 
with experimental data for 7*Si('*O,'*O)**Si. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17061 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17051, 17056 


17059 (ORNL—5498, pp 26-27) Nuclear charge distributions 
from reactions between °Ne and ?’Al. Obenshain, F.E.; Ferguson, 
R.L.; Plasil, F.; Robinson, R.L.; Shapira, D.; Snell, A.H.; Webb, 
M.P. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Products from the reaction between 7°Ne and ?7Al were 
measured at 167.5 and 115 MeV. The atomic numbers of all reaction 
products with Z = 5 were resolved. The highest nuclear charge 
observed was Z = 20. The charges fall into two groups; those with 
Z = 13, which may be to a large extent evaporation residue 
products, and those with Z < 12. There are several statistical-model 
computer programs available that calculate the probability of parti- 
cle emission and give the resulting distributions of evaporation 
residue products. The distributions predicted by two such programs 
are compared with the experimental data. 2 figures. (RWR) 


17060 (ORNL—5498, pp 29) *Li scattering. Clarke, N.M.; 
Fulmer, C.B.; Goodman, C.D.; Gross, E.E.; Hensley, D.C.; Steeden, 
M. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Angular distributions from elastic scattering of 88-MeV ®Li 
ions by **Mg, **Mg, *°Mg, and ?’Al are shown. A target spin effect 
is noted which is qualitatively consistent with a quadrupole contribu- 
,—t : elastic scattering from I not equal to O targets. 1 figure. 
( ) 


17061 (ORNL—5498, pp 73-74) Giant quadrupole resonance 
4 26Mig. Bertrand, F.E.; van der Borg, K.; Drentje, A.G.; Harakeh, 
M.N.; van der Plicht, J.; van der Woude, A. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The giant-resonance structure in *Mg and *®Mg was studied 
by inelastic scattering of 120-MeV alphas. Typical (a,a’) spectra for 
**Mg and *Mg are shown. In the range of excitation energy 
between 15 and 24 MeV in **Mg, (60 +- 15)% of the T = O, E2 
energy-weighted sum rule (EWSR) is seen. In the range of excitation 
energy below 15 MeV about 45% of the EWSR is seen. For **Mg, 
(50 +- 10)% of the T = 0, E2 EWSR is found in the excitation 
energy range between 15 and 22 MeV. 2 figures. (RWR) 


17062 (ORNL—5498, pp 79-80) The (p,n) reaction at intermedi- 
ate energies. Goodman, C.D.; Anderson, B.D.; Bainum, D.E. Jun 
1979. 
In Physics Division annual progress report for period endin 
December 31, 1978. 
DWIA calculations for the '*C(p,n) reaction are compared 
with experimental data at 62 and 120 MeV. Fits of DWBA cavalo 
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tions to Spa) and ane” angular distributions at 62 MeV are 
also shown. 3 figures. (R 


17063 (ORNL—5498, pp 88-89) Neutron total cross section of 
sulfur. Johnson, C.H.; Halperin, J.; Winters, R.R. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The neutron total cross section of sulfur was measured for 
energies up to 1100 keV. Potential phases deduced by single-level 
analysis of s/sub 1/2/,p/sub 1/2/, and p/sub 3/2/ resonances in **S 
+ n are shown, along with the cross section multilevel curve. 3 


figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17066 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 17055, 17056, 17080, 17083, 
17098, 17112 


17064 (ORNL—5498, pp. 30-31) Comparison of the single-proton 
pickup reactions “°Ca(''B,'*C)**Kand *Ca('°C,'*N)**Kat low and 
energies. Maguire, C.F.; Bomar, G.L.; Ramayya, 
A.V.; Piercy, R.B.; Ford, J.L.C.; Gomez del Campo, J.; Shapira, D.; 
ein D. Jun 1979. 
n Physics Division annual progress report for period ending 
December 31, 1978. 
The “Ca(*'B,'*C)**Kreaction was studied at 32 MeV and at 
68 MeV incident energies. The pa om pickup reactions 
Ca("'B,!2C)**Kand *Ca(!°C, '*N)**K produce qualitatively differ- 
ent angular distributions when compared at similar bombarding 
energies. The surface transparent potential invoked to explain the 
forward rise in the *°Ca('*C,'*N)**Kdifferential cross section at 40 
MeV is inappropriate for the “°Ca(''B,'*C)**Kdata analysis at 32 
MeV incident energy. The *°Ca("'B,'*C) ground-state data at 32 
MeV are compared with distorted-wave oP ye calcu- 
lations with a surface transparent potential of both the exit and 
entrance channels and with a calculation in which a volume absorp- 
tive potential was used in the entrance channel and a surface 
transparent potential, in the exit channel. DWBA calculations usin; 
tential similar to that ang) by Cramer et al. [Phys. Rev. C14, 
158 (1976)] are also shown. 2 figures. (RWR) 


17065 (ORNL—5498, pp 89-90) Neutron total cross sections for 
filter, fission, and fusion applications. Harvey, J.A.; Hill, N.W.; 
Harvey, J.R.; Larson, D.C. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Transmission measurements were made on thick samples of 
58Ni(99.93%) and © Ni(99.68%) to assess their usefulness as neutron 
filters to produce neutron beams of about 14 and about 4 keV 
energy, respectively. The transmission (equivalent to flux distribu- 
tion for a dE/E moderated neutron source) of a 60-g **Ni(N = 
0.596 atoms/b) filter is shown. These monoenergetic neutron beams 
can be used for basic nuclear physics, instrument calibrations, funda- 
—_— radiobiology, and radiotherapy of brain tumors. | figure. 
( ) 


17066 Isospin structure of the giant dipole resonance in *'Ca, 
Nilsson, L.; Drosg, M.; Drake, D.M.; Lindholm, A. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87544). Phys. Rev., C; 21: No. 3, 902-905(Mar 1980). 

Differential 90° cross sections for ““K( p,yo)*'Ca were meas- 
ured over the entire giant dipole resonance region. The data are 
compared with similar results for the *°Ca(n,7yo)*'Ca reaction and 
with calculations based on the direct-semidirect capture model. An 
observed energy difference of about 1.5 MeV between the centroids 
of the ( p,yo) and (n,yo) cross-section curves is interpreted as the 
result of isospin selection rules. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17041 


17067 (ORNL—5498, pp 50-51) Possible evidence for asymmet- 
ric-deformed and near coexistence in “Se. Ramayya, 
A.V.; Hamilton, J.H.; Robinson, R.L. Jun 1979. 
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In Physics Division annual progress report for period endin; 
December 31, 1978. * ‘ 

Levels in Se were investi igated by in-beam gamma-ray 
spectroscopy with the **Ni(’*N,pn)”°Se reaction at 38 MeV. Louk 
resulting from gamma-gamma coincidence studies are shown. Sever- 
al spins are based on DCO ratios. The most surprising result is the 
indication of an excited state at 710 keV with I/sup 7/ = O* based 
on 780-890 keV gamma-gamma coincidence. e other marked 
difference from 7*Se is E/sub 6-4/<E/sub 4-2/>E/sub 2-0/ and the 
presence of two and tentatively three 2* states. The low 0° and high 
4* energies make it difficult to interpret these data in terms of a band 
built on an axially symmetric deformed shape. However, the data 
may be very nicely explained in terms of an excited band of states 
built on an asymmetric deformed shape with y = 30° The energy 
levels for an asymmetric rotor with y = 30° and a small centrifugal 
stretching term are also shown. | figure. (RWR) 


17068 (ORNL—5498, pp 51) Linear polarization of gamma rays 
in Ge. Robinson, R.L.; Kim, H.J.; Sayer, R.O.; Caffrey, A.J.; 
Files R.B.; Wells, J.C. Jr. Jun 1979. 
In Physics Division annual progress report for period ending 
December 31, 1978. 
J/sup 7/ assignments in Ge confirmed by y linear polariza- 
tion measurements are tabulated. 1 table. (RWR) 


17069 (ORNL—5498, pp 51-52) Band structures in ™ “Kr. 
Piercey, R.B.; Ramayya, A.V.; Hamilton, J.H.; Maguire, C.F.; Rob- 
inson, R.L.; Kim, H.J.; Wells, J.C. Jun 1979. 

In io ge ney annual progress report for period ending 
December 31, 

Bands : in Be *®Kr were investigated by means of the reactions 
*Zn("2C; 39 MeV, 2n)"*Kr and ®Ni('*O; 45 MeV, 2n)"Kr. In- 
beam gamma-gamma coincidence studies and gamma-ray angular 
distribution measurements were carried out in both cases, and polar- 
ization measurements also were carried out in “Kr. The band 
structures obtained for “Kr are shown. The yrast band in Kr does 
not show any backbending up to spin 12*. Thus there is no evidence 
for the crossing of this band by a (g/sub 9/2/)* superband. The 
origin of the negative-parity band with band head at 2683 keV (5~ ) 
may be interpreted as coupling of (g/sub 9/2/, p/sub 1/2/) quasi- 
particle configuration to the rotor as in the case of Se. Two of the 
other three bands have positive parity and are built on 2°’ and 3* 
levels whose spacings suggest quasi-gamma-like structure. In “Kr a 

itive- y band was observed as follows (energies in keV): 


posi’ parity 

455(2*), 1012(4*), 1779(6*), 2742(8*), 4327(10°). In addition, a 

level at 2810 keV was found to decay to the 4° level. From 

systematics, the spin of this level is most probably 5. 1 figure. 
R) 


17070 (ORNL—5498, pp 52-53) High-spin states in *Kr. Robin- 
son, R.L.; Kim, H.J.; Sayer, R.O.; Milner, W.T.; Piercey, R.B.; 
Ramayya, A.V.; Hamilton, J.H.; Wells, J.C. Jr. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Level properties obtained from gamma rays from the 
®§Zn('*C,2n) reaction provide evidence for four bands in "Kr. 
B(E2)'s for many of the transitions are extracted. The levels identi- 
fied with a band are presented. The B(E2)’s for the ground-state 
band are remarkable in their constancy. A band built on a S~ state is 
attributed to coupling of two rotational-aligned quasi particles with a 
weakly deformed core: one quasi particle is in a g/sub 9/2/ orbital, 
the other in a p/sub 1/2/, p/sub 3/2/, or f/sub 5/2/ orbital. The 5~ 
state sy to be nearly fully aligned; if so, the primary configura- 
tion of this state is (g/sub 9/2/, p/sub 1/2/)s-. The AI = 1 band has 
a number of characteristics which are consistent with its being a true 
y-vibrational band. Information can be obtained about the instrinsic 
spin i/sub a/(w) by plotting half of the gamma-ray energy between 
states I + 1 and I - | vs I. This plot shows that the AI = 1 band has 
i/sub a/(w) = O. The proposed 5~ band has i/sub a/(w) = 5. 2 
figures. (RWR) 


17071 (ORNL—5498, pp 53-55) Band structure of * Kr. Sastry, 
D.L.; Ramayya, A.V.; Piercey, R.B. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Levels in *°Kr were studied by use of the ®Zn('*C,2n)Kr 
reaction at 38 MeV. In-beam gamma-gamma coincidences and 
= ray angular distribution measurements were carried out. The 
levels established are shown. A moment of inertia plot for the yrast 
band shows a break at 8* that is interpreted as evidence for a (g/sub 
9/2/)? structure for the 8* state. 1 figure, 1 table. (RWR) 


17072 (ORNL—5498, pp 58) High-spin states in “Se. Wells, 
J.C. Jr.; Robinson, R.L.; Kim, H.J.; Sayer, R.O.; Piercey, R.B.; 
Ramayya, A.V.; Maguire, G.F. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The gamma rays of "Se resulting from the ™Ga(’Li,2n) 
reaction were investigated by bombarding an enriched "Ga target 
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with 15- to 22-MeV “’Li ions. Measurements were made of gamma- 
ray singles and gamma-gamma coincidence spectra, excitation func- 
tions, gamma-ray angular distributions, and Doppler broadening of 
photopeaks. An energy-level scheme with s — 2 oat Lew =~ is 
RWR) The yrast band is seen up to the 12 1 figure. 


17073 (ORNL—5498, pp 55-56) Band structure of even-mass 
nuclei around A = 70. Robinson, R.L.; Hamilton, J.H. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Smali moment of inertia plots are given for the yrast states in 
even-mass nuclei from ®*Zn to **Kr. A variety of bands is found; 
eight bands are identified in **Ge. The following five types of bands 
are suggested: a ground-state band attributed to a soft spherical 
nucleus; a deformed band built on the low-lying excited 0* level; a 
band built on an 8* state that results from rotational alignment 
(RAL) of two g/sub 9/2/ les; odd-parity bands built on two 
RAL quasi particles, one of which is in a feb 9/2/ orbital and 
the a ey in the p/sub 1/2/, p/sub 3/2/, or f/sub 5/2/ orbital; a Al 
= 1 even-parity band that is best characterized as a y-vibrational 
band in a permanently deformed nucleus. | figure. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17082 


17074 (ORNL—5498. pp 23-24) Strongly damped collisions of 
?°Ne + ®Cu. Dayras, R.A.; Barker, J.H.; Fulmer, C.B. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

An extensive study of the products produced in the reaction 
of 165-MeV Ne with ®Cu was made. The simultaneous measure- 
ment of the width of the multiplicity distribution, o/sub y/, and the 
out-of-plane gamma anisotropy, A, yielded information on the align- 
ment of the strongly dam fragments. The values of o/sub y// 
<M/sub y/> and A = [W(90°) - W(0°))/[W(90°) + by it in as 
well as the skewness, S/sub y/, are shown. It is concluded that 
strongly damped fragments have a large component of wire a 
oriented angular momentum. In-plane correlations indicate a for- 
ward peaking for the alpha particles in coincidence with the frag- 
ments detected in the heavy-ion telescopes. The anisotropy of the 
out-of-plane correlations decreases as the Z of the heavy-ion frag- 
ment increases. 3 figures. (RWR) 


17075 (ORNL—5498, pp 69-70) Studies of quasi-elastic reac- 
tions with very heavy ions. Blann, M.; Britt, H.C.; Christensen, P.R.; 
Erkkila, B.H.; Ferguson, R.L.; Hansen, O.; Plasil, F.; Videbaek, F-; 
Webb, M.P.; Young, G.R. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Data were obtained for **Fe + “Cu at 330 MeV. The 
energy spectrum integrated over all product masses and charges can 
be decomposed in a natural way into a quasi-elastic and a deeply 
inelastic component. A nuclear charge distribution of products ob- 
tained near the grazing angle at 18° and corresponding to the quasi- 
elastic component is shown, as were mass distributions correspond- 
ing to each charge number. It can be seen that the tendency toward 
charge equilibration of the composite system is present, even for the 
low energy losses associated with quasi-elastic reactions. 1 figure. 
(RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17077 


17076 (ORNL—5498, pp 35-36) Identification of ‘“*Ho and 
“®Ho. Toth, K.S.; Bingham, C.R.; Zolnowski, D.R.; Cala, S.E.; 
Carter, H.K.; Sousa, D.C. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The half-life of “Ho was found to be 21 +- 2 s. Three 
transitions were identified in the nuclide’s electron capture plus 
position decay: 1091.1 +- 0.1 (I/sub y/ = 100), 1073.3 +- 0.1 (I/sub 
y/ = 13), and 1583.6 +- 0.2 keV (I/sub y/ = 9). On the basis of 
systematics, the 1091.1- and 1073.3-keV transitions locate the h/sub 
9/2/ and i/sub 13/2/ neutron states in '**Dy at 1091 and 1073 keV, 
respectively. At 96 MeV the intensity of a 1688.3 +- 0.2 keV gamma 
ray was observed to increase dramatically vis-a-vis its intensity at 85 
MeV. This new 9 +- 1 s gamma ray is identified with “*Ho. The 
experimental data establish in “Dy the following cascade and 
sequence of levels in keV: 504 (2854) —- 662 (2350) —- 1688 (1688) — 
'8Dy ground state. | figure, 1 table. (RWR) 





1862 ENERGY RESEARCH ABSTRACTS 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17076, 17095, 17106 


17077 Radioactive decay of 1.7-h '*°Nd to levels of transitional 
149Pm, Schneider, E.W.; Glascock, M.D.; Walters, W.B. (Maryland 
Univ., College Park (USA). Dept. of Chemistry); Meyer, R.A. 
(California Univ., Livermoore (USA). Nuclear Chemistry Div.). Z. 
Phys., A; 291: No. 1, 77-86(1979). 

Sources of '*°Nd were produced by thermal-neutron irradia- 
tion of enriched '**Nd. High resolution Ge(Li) spectrometers were 
used to collect gamma-ray singles and coincidence spectra in the 
study of the decay of 1.7-h ™°Nd. A total of 214 — rays have 
been assigned to the decay of '*Nd, and 201 of these transitions 
have been placed in a level scheme of '*°Pm involving 42 excited 
states. Absolute values for the beta-group intensities were deter- 
mined for transitions to the ‘*Pm levels, and spin and parity 
assignments were made for many of the observed states. The experi- 
mentally determined level structure of **Pm was compared with 
corresponding levels in other odd-mass Pm and Eu nuclides. Inter- 
pretations were made in terms of the core-coupling model. 


17078 (ORNL—5498, pp 16-17) High-spin isomer in ‘*Tb. 
Beene, J.R.; Halbert, M.L.; Hensley, D.C.; Sarantites, D.G.; Wester- 
berg, L.; Geoffroy, K.; Barker, J.H.; Jastrzebski, J. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

A high-spin isomer in '*Tb with J = 30 is reported. K- 
conversion coefficients are plotted. 1 figure. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 17047, 17055, 17056, 17076, 
17098, 17100 


17079 (CONF-791223—5) Fast neutron capture cross section 
measurements, evaluations and model calculations of fission product 
nuclei. Poenitz, W.P. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AOl. 

From NEANDC specialist meeting on neutron cross sections 
of fission product nuclei; Bologna, Italy (12 Dec 1979). 

The fast-neutron capture cross sections of elemental rhodium, 
palladium, neodymium, and samarium were measured in the energy 
range 0 5 to 4.0 MeV relative to the standard capture cross section of 
gold. A large liquid scintillator and the time-of-flight technique were 
used in these measurements. Experimental data are rare or non- 
existent in this energy range and evaluations differ substantially, with 
a factor of 5 being common. The present data were used together 
with other experimental data and nuclear model calculations in order 
to provide a consistent set of isotopic and elemental capture cross 
sections. 5 figures. 


17080 (ORNL—5498, pp 20-21) Light-particle emission from 
-ion reactions. Fulmer, C.B.; Ball, J.B.; Bertrand, F.E.; Fergu- 

son, R.L.; Robinson, R.L. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Energy spectra of Z = 1 and 2 particles from reactions of 
*®O on C, Fe, and *'Zr at 208.2 MeV are shown. Proton spectra 
extend to more than four times the energy per nucleon of the 
incident projectile. 2 figures. (RWR) 


17081 (ORNL—5498, pp 24-25) Neutron emission in reactions of 
204-MeV '*O and “Nb. Young, G.R.; Ferguson, R.U.; Gaiser, J.E.; 
Geoffroy, K.A.; Hensley, D.C.; Obenshain, F.E.; Petitt, G.A.; Plasil, 
F.; Sarantites, D.G.; Snell, A-H. Jun 1979. 

In Physics Division annual progress report for period endin 
December 31, 1978. sie si . 

In a test of apparatus for the measurement of heavy ion- 
neutron coincidences, neutron energy spectra and multiplicities were 
obtained. In addition to evaporation components, an excess of 
higher-energy neutrons was seen. The entire distribution could be 
qualitatively described by a two-component Boltzmann distribution 
including a T = 8 MeV high-temperature component. 2 figures. 


170862 (ORNL—5498, pp 66-68) Test of the independence hy- 
pothesis for compound systems formed with “Ar and **Kr ions. Toth, 
K.S.; Hahn, R.L.; Cabot, C.; Gauvin, H.; LeBeyec, Y.; Guidry, 
M.W. Jun 1979. 

In Physics Division annual progress report for period endin, 
December 31, 1978. _ = . 

Excitation functions in the energy region of 300 to 450 MeV 
are shown for the following reactions: *Ge(**Kr,5-6n)"*Er, ‘Er, 
"8Sn(*Ar,xn)/sup 158-x/Er, '’Dy(“Ar,xn)/sup 200-x/Po, and 
"6Cd(*Kr,xn)/sup 200-x/Po. It is concluded that the independence 
hypothesis is valid. 3 figures. (RWR) 
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17083 (ORNL—5498, pp 76-79) Systematics of the isoscalar 
giant monopole resonance from 60-MeV inelastic proton scattering. 
Bertrand, F.E.; Satchler, G.R.; Horen, D.J.; van der Woude, A. Jun 
1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Previously published data on *°Ca, **Ni, Zr, '°Sn, *Sm, 
154Sm, 17Au, and 7*Pb were analyzed to investigate the giant 
monopole resonance (GMR) excitation as a function of mass 
number. Typical spectra and angular distributions are shown. Except 
for “Ca, the measured cross sections cannot be accounted for by the 
giant dipole resonance (GDR) alone at any angle, and the GMR 
alone cannot account for them at all angles. The sum of the calculat- 
ed GMR and GDR cross sections, however, provides excellent 
agreement with the data. The “Ca results are consistent with 
excitation of only a GDR. 2 figures, 1 table. (RWR) 


17084 Systematics of proton absorption deduced from ( p,p) and ( 
p,n) cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag and 
18Jn. Hershberger, R.L.; Flynn, D.S.; Gabbard, F.; Johnson, C.H. 
(University of Kentucky, Lexington, Kentucky 40506). Phys. Rev., C; 
21: No. 3, 896-901(Mar 1980). 

The ( p,p) and ( p,n) cross sections were measured to accura- 
cies of +- 2% and +- 3%, respectively, for 2.0- to 6.7-MeV protons 
on /sup 107,109/Ag and '*In. Hauser-Feshbach calculations, which 
included y-ray emission channels, were used to convert the ( p,n) 
cross sections to proton absorption cross sections. Analysis of the ( 
p,p) and deduced proton absorption cross sections were made simul- 
taneously using a conventional optical-model potential. The meas- 
ured cross sections can be described using parameters extrapolated 
from the Sn region in a systematic way, except for a large increase 
required for the depth of the absorptive potential. 


17085 Polarized triton elastic scattering at 17 MeV. Hardekopf, 
R.A.; Haglund, R.F. Jr.; Ohlsen, G.G.; Thompson, W.J.; Veeser, 
L.R. (Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). Phys. Rev., C; 21: No. 3, 906- 
918(Mar 1980). 

We present differential-cross-section and analyzing-power an- 
gular distributions for the elastic scattering of polarized tritons from 
13 nuclei with 40 < or = A < or = 208. Data obtained at an 
energy of 17 MeV and in the angular range 20° < or = @ < or = 
160° are the basis for an optical-model analysis in which parameters 
which fit both observables simultaneously are determined. It is 
observed that the analyzing-power data delimit the real potential 
well parameters much more precisely than do cross-section data 
alone. Although the spin-orbit potential is less well defined, the 
average spin-orbit well depth is V/sub so/=6.2 +- 1.5 MeV with 
geometry parameters similar to those for nucleons. The spin-orbit 
volume integrals are about a factor of 3 greater than predicted from 
simple folding models. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 17128 


RADIOACTIVE DECAY 


17086 (ORNL—5498, pp 48, 50) Decay of 10.2-day ***Pt. Ellis, 
Y.A.; Toth, K.S.; Carter, H.K. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The decay properties of '**Pt were investigated. Singles and 
coincidence measurements were made by using x- and gamma-ray 
Ge(Li) detectors as well as an Si(Li) electron detector. These results 
were combined with previously available conversion-electron data 
to construct a level scheme for '**Ir. The electron-capture decay 
energy of 525 +- 10 keV was deduced for '**Pt decay from the 
experimentally determined K-to-total (€/sub K//e) and L-to-total (€/ 
sub L//e) ratios for various levels. The alpha decay energy and 
branching ratio of '**Pt were determined to be 3915 +- 10 keV and 
(2.8 +- 0.5) x 1077. 1 figure. (RWR) 


17087 Half-life of '*Lu. Norman, E.B. (Nuclear Physics Labo- 
ratory, University of Washington, Seattle, Washington 98195). Phys. 
Reyv., C; 21: No. 3, 1109-1110(Mar 1980). 

The half-life of '"*Lu has been measured to be (4.08 +- 0.24) 
x 10"° years. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17086, 17087, 17106 


17088 (ORNL—5498, pp 36-37) High-spin states in '** Yb. John- 


son, N.R.; Lee, LY.; Sugihara, T.T.; Hensley, D.C.; Beene, J.R.; 
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anal L.L.; Bingham, C.R.; Yates, S.W.; Sarantites, D.G. Jun 
1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

A standard backbending plot for ***Yb shows states up to 28* 
in the yrast sequence. There is no evidence for a second et 
there is an indication, however, that one may occur around 34*. 
figure. (RWR) 


17089 (ORNL—5498, pp 37-39) Multiple band crossing in '**Er. 
Johnson, N.R.; Cline, D.; Yates, S.W.; Stephens, F.S.; Riedinger, 
L.L.; Ronningen, R.M. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The present measurements on '*Er give the first evidence for 
higher superbands and also the first example of intersections between 
the y band and these superbands. A beam of 69.6-MeV '*O ions 
bombarded a metallic neodymium foil enriched to 96% in mass 150. 
The resulting level scheme for the positive-parity states is presented. 
The ground-state rotational band up to spin 22*, the yrast sequence 
up to 24*, and both the odd- and even-spin members of the y- 
vibrational band up to 21* are seen. The plot of the experimental 
excitation energies vs I clearly shows several intersecting rotational 
bands. A calculation was made using typical parameters to illustrate 
the general features predicted for “Er by the rotation-alignment 
model. The correspondence between experiment and theory is 
indeed striking. The interaction between the intersecting bands is 
most clearly illustrated in a backbending plot of the data. 3 figures. 
(RWR) 


17090 (ORNL—5498, pp 39-40) Contrasting behavior of h/sub 
9/2/ and i/sub 13/2/ bands in '**Au. Kahler, A.E.; Riedinger, L.L.; 
Johnson, N.R.; Robinson, R.L.; Zganjar, E.F.; Visvanathan, A.; 
Zolnowski, D.R.; Hughes, M.B.; Sugihara, T.T. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Levels in '**Au were populated by the '”*Lu('*O,6ny) reac- 
tion at 113 MeV and the '*°Tm(?°Ne,4ny) reaction at 98 and 103 
MeV. Two decoupled bands were constructed and assigned to h/sub 
9/2/ and i/sub 13/2/ proton orbitals. The normal backbending plots 
for these two bands and for the ***Pt core are shown. Since the i/sub 
13/2/ band backbends and the h/sub 9/2/ band does not, even 
though they both arise from downsloping Nilsson orbitals, it is 
concluded that it is the alignment of a pair of h/sub 9/2/ protons 
which gives rise to the increase in the moment of inertia in '**Pt. 
The 79th proton in ‘Au excited to the 1/2[541] orbital blocks the 
alignment of a pair of h/sub 9/2/ protons from the core and thus 
prevents backbending. The presence of this odd proton in the 1/ 
2[660] orbital does not block alignment, and so backbending occurs. 
2 figures. (RWR) 


bee ps (ORNL—5498, pp 59) Coulomb excitation of '** 5* '©°Gd 
160 162 164Dy with ‘He ions. McGowan, F.K.; Milner, W.T.,; 
- Han P.H. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Results from gamma-ray spectroscopy with 13.5-MeV ‘He 
ions on isotopically enriched targets of **Gd, “*Gd, '°Gd, 'Dy, 
‘Dy, and ‘Dy are presented. The experimental results for the 
reduced transition probabilities, B(EA, 0 —- J = A), are tabulated 
along with K, J/sup 7/ assignments. The experimental B(E2, 0 — 2) 
for © '©°Gd are compared with recent theoretical calculations 
based on a dynamic deformation theory combined with the pairing- 
plus-quadrupole model. In the case of K = 2 y-vibrational state, the 
B(E2) values are reproduced reasonably well by the predictions. 
However, the B(E2) values for B-vibrational states are not repro- 
duced satisfactorily. 1 table. (RWR) 


17092 (ORNL—5498, pp 60) Reduced electric dipole transition 
probabilities for transitions in /sup 156-160/Gd and 'Dy. 
McGowan, F.K.; Milner, W.T.; Stelson, P.H. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The mean lifetimes, obtained from a least-squares fit of the 
calculated line shapes to the experimental data for the 3~ —> 2* and 

— 4°* transitions, of the 3~ states in '* 5° '©°Gd, and Dy were 

found to be (0.11 +- 0.03), (0.78 +- 0.21), (0.074 +- 0.020), and (0.32 
+- 0.09) ps, respectively. Experimental results for the reduced 
transition probabilities, B(E1, J/sub i/ —+ J/sub f/), deduced from 
the mean lifetimes of the 3~ states are tabulated along with B(E1) 
values for El transitions from the decay of two K,J/sup 7/ = 0,2* 
states feeding the K = 0 and 1 octupole bands in "*Gd. 1 table. 
(RWR) 


17093 (ORNL—5498, pp 60-62) Coulomb excitation of '*W. 
McGowan, F.K.; Bemis, C.E. Jr.; Ford, J.L.C. Jr.; Milner, W.T.; 
Shapira, D.; Stelson, P.H. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 
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B(E2) values for transitions between excited states of '**W, 
obtained by Coulomb excitation with 13- and 15-MeV ‘He ions, are 
tabulated and compared with theoretical results. Some strong can- 
cellations are seen. | figure. (RWR) 


17094 op hg 4 Pp 70-71) Lifetime measurements in 
14Er, Yates, S.W.; Lee, I-Y.; Johnson, N.R. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

An ™Er target was bombarded by 620-MeV '*Xe ions. The 
shape of the deexcitation ma-ray line and the slowin, ing-down time 
were used to determine lifetimes of high-spin states in **Er (8*, 3.69 
ps; 10*, 1.46 ps; 12*, 0.8 ps). These values agree with rotational- 
model predictions within yt 15%. 1 figure, 1 table. (RWR) 


MOMENTS AND SPIN 


17095 (ORNL—5498, pp 14-16) Gamma-ray continuum spectra 
from heavy-ion reactions. Beene, J.R.; Halbert, ML. Hensley, D.C.; 
oe R.A.; Lee, L.Y.; Sarantites, D.G.; Westerberg, L.W.; Geof- 
froy, K.; Barker, J.H.; Woodward, R. Jun '1979. 

n Physics Division annual progress report for period ending 
Secsuber 31, 1978. 

The spectrum shape, moment of inertia, = Y multiplicity 
were — 9 for }**Yb. Moment of inertia is plotted vs spin for 
the °Nd(?°Ne,xn) reaction at 115 and 130 MeV. Means and widths 
of the ens distribution are also plotted for 130-MeV Ne + 
15°Nd. Wor %°Ce was consistent with stretched E2 transitions. 
2 figures. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17079, 17082, 17083, 17095, 17108 


17096 (COO—3274-23) Nuclear moments and nuclear structure. 
Annual August 1, 1978-July, 31, 1979. Madansky, L.; 


Lee, Y.K. Gohns Ho — Univ., Baltimore, MD (USA)). 1979. 
Contract EY-76-S-02- 

This report reviews activities or the period from August 1, 
1978 through July 31, 1979. Four experiment reports and a list of 
publications are included 
unpublished data. (RWR) 


17097 (COO—3274-23, PP 43-50) Gamma ray and neutron spec- 


274. Sip. NTIS, PC A04/MF AO1. 


. Separate abstracts were prepared for 


troscopy of pion capture in ‘Ho and '*'Ta. Caffrey, A.J.; Levin, R.; 
Lee, Y.K. 1979. 

In Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1978-July, 31, 1979. 

The neutron-gamma ray coincidence spectra following a 
capture in **Ho and ™'Ta are analyzed. Although interesting 
correlations between the yield of gamma rays and the neutron 
energy are observed, more data are necessary. 4 figures. (RWR) 


17098 (COO—3496-74) Experimental summary of the Interna- 
tional Symposium on Continuum Spectra of Heavy Ion Reactions. 
ye = J.R. (Rochester Univ., NY (USA). Dept. of Chemistry 
and ysics). Dec 1979. Contract EY-76-S-02- 1496. 3 (UR- 
NSRL 210. CONF-791219—4). Dep. NTIS, PC A03 F AOI. 

From International symposium on Continuum Spectra of 
Heavy Ion Reactors; San Antonio, TX, USA (3 Dec 1979). 

This conference summary type paper addresses four topics 
covered in the symposium: properties of damped or deep-inelastic 
collisions at energies less than 5 MeV per nucleon above the Cou- 
lomb barrier; emission of statistical light particles in damped colli- 
sions; emission of fast (nonstatistical) particles in heavy-ion collisions 
(projectile breakup or fragmentation - elastic or inelastic; uili- 
brium particles - hot spots, Fermi jets, etc.; particle emission from 
neck rupture); and heavy-ion fusion. Seventeen conclusions are 
drawn. 23 figures, 3 tables, 90 references. (RWR) 


17099 (ORNL —5498, pp 28) Nonstatistical effects in the reac- 
tions of ‘*O with ‘*Sm. Geoffroy, K.; Sarantites, D.G.; Halbert, 
M.L.; Hensley, D.C.; Barker, J.H.; Dayras, R.A. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Projectile energies varied from 112 to 169 MeV. The excita- 
tion functions for the xn products show high-energy tails characteris- 
tics of nonstatistical emission; axn yields are less clear. Average 
multiplicities of the products are also plotted; effects of nonstatistical 
emission is visible for both xn and axn channels. 2 figures. (RWR) 


17100 (ORNL—5498, pp 65) Sub-Coulomb fusion. Stokstad, 
R.G.; Eisen, Y.; Pelte, D.; Smilansky, V.; Tserruya, 1.; Hildenbrand, 
K.D.; Kratz, J.V.; Reisdorf, W.; Wirth, G. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Studies of sub-Coulomb fusion were initiated using beams of 
%O and “Ar. The purpose was to isolate the role of nuclear 
deformation in the fusion process. This was accomplished by meas- 
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uring the cross section for production of evaporation residues, using 
as targets the isotopes of samarium. The experimental techniques 
involved the off-line detection of delayed x radiation from the 
radioactive daughter of the evaporation residues trapped in a catcher 
foil. The experimental results are shown. At lower energies the 
deformed targets show an increased probability to fuse with the 
projectile (i.e., a lower barrier). 2 figures. (RWR) 


17101 (ORNL—5498, pp 90-91) Neutron capture cross section 
measurements at ORELA and nucleosynthesis. Macklin, R.L.; Hal- 
perin, J.; Winters, R.R. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Capture cross sections for '**Os and '*70s are plotted from 2.5 
to 120 keV. These results are used to obtain an estimate of 12 x 10° 
years for the duration of nucleosynthesis prior to the formation of 
the solar system. This value implies an age for a Big Bang universe 
of about 19 x 10° years. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17128 


17102 (ORNL—5498, pp 98-99) TDHF calculations. Davies, 
K.T.R.; Sandhya Devi, K.R.; Feldmeier, H.T.; Flocard, H.; Koonin, 
S.E.; Krieger, S.J.; Maruhn-Rezwani, V.; Negele, J.W.; Strayer, 
M.R.; Weiss, M.S. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Time-dependent Hartree-Fock (TDHF) calculations were 
perfoimed for a variety of systems. Axially symmetric 2D calcula- 
tions of **Kr + 7°*Pb at E/sub lab/ = 494 MeV and “Kr + ?°Bi 
at E/sub lab/ = 600 MeV are displayed. Plotted as functions of the 
initial orbital angular momentum are the final center-of-mass scatter- 
ing angle, the final c.m. total kinetic energy of the fragments, the 
contact time, the net mass change of the light fragment, the full 
width at half maximum of the mass distribution, and the percentage 
of krypton orbitals remaining in the light fragment after the collision. 
The final center-of-mass energy and angle for each impact eter 
are shown on the experimental “Kr + *°*Pb Wilczynski plot. There 
is a strong focusing of L values, with respect to both energy and 
angle, near the experimental deep inelastic peaks. There is strong 
damping in these calculations, and the experimentally observed 
energy dissipation is well reproduced. In the strongly damped region 
for *Kr + *°*Bi centered at 6/sub cm/ ~ 50°, the net mass change 
of the light fragment fluctuates about the observed value of zero. 2 
figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 


17103 (DOE/ER/10434—1) High resolution positron Q-value 
measurements and nuclear structure studies far from the stability line. 
Progress report, July 1, 1979-June 30, 1980. Avignone, F.T. III. 
(South Carolina Univ., Columbia (USA). Dept. of Physics and 
Astronomy). 22 Feb 1980. Contract AS09-79ER10434. 9p. Dep. 
NTIS, PC A02/MF AOl1. 

This document represents a progress report and renewal 
proposal for the contract DEAS 09 79 ER10434 between the 
USDOE and USC. During the time from 1 July 1979 to 1 March 
1980, the large 35% intrinsic Ge detector was purchased and tested, 
and the new hyperpure Ge detector for positron end-point-energy 
measurements was designed and fabricated by ORTEC. It was 
delivered just prior to January 1, 1980. Measurements using this 
special equipment began in January 1980. During this period, a new 
effort in the measurement of short nuclear lifetimes was completed, 
and nuclear structure measurements of 7*Rn nd 7*Rn were com- 
pleted. The results of these efforts are described in the text. A search 
for the Post Doctoral Research Associate was started last summer 
and the position will be filled on or about 1 March 1980. The first 
experiments to measure positron end-point-energies were proposed 
to the ORIC scheduling committee, and measurements will begin in 
March 1980. Theoretical efforts describe accurately the interference 
of annihilation radiation with positron end-point-energy measure- 
ments were begun. 


17104 (DOE/TIC—11100) Experimental and theoretical investi- 
gations of the decays of *°Fr and **Fr. Ritchie, B.G. (South 
Carolina Univ., Columbia (USA). Dept. of Physics and Astronomy). 


ERA VOL. 5, NO. 10 


1979. Contract EY-76-C-05-0033. 114p. Dep. NTIS, PC A06/MF 
AOl. 


Thesis. 
206Fr and 7°*Fr were mass separated and observed with large- 
volume semiconductor detectors in calibrated geometries. Alp 
gamma, and electron singles and gamma-gamma and gamma-elec- 
tron coincidence data were taken. The alpha decay experiments 
permitted the determination of the alpha branching ratios for 7 
Fr as well as 7° ?°7Fr. The method used includes the information 
obtained from the electron capture decay studies of those nuclei. 
The alpha branching ratios obtained are generally higher than those 
reported previously. Energies and half-lives are in general agreement 
with previous measurements. The alpha measurements also revealed 
the presence of a heretofore unobserved alpha-emitting isomer in 
206Fr. The isomer has a half-life of 0.7 +- 0.1 seconds, and the 
energy of the associated alpha decay is 6.930 +- 0.005 MeV. Gamma 
data taken with the alpha measurements suggest that the isomeric 
level is 531 keV above the ?°*Fr ground state, with the associated 
alpha decay a a level at 391 keV in the At nucleus. 
Measured alpha branching ratios were analyzed with the Rasmussen 
reduced width formalism. All observed francium decays were de- 
duced to be unhindered. This study produced detailed level schemes 
for *Rn and #°*Rn. The gamma and electron data permitted the 
determination of internal conversion coefficients, multipolarities, 
spins, and parities. It appears from systematics that two different 
bands of states above J/sup 7/ = 4+ are populated by in-beam 
studies. The deduced level scheme of ®°*Rn was studied in the 
interacting boson approximation (IBA) with the computer code 
PHINT. The level scheme is readily explained with this model up to 
around 2 MeV. Good agreement between theory and experiment 
was also obtained for 7*Rn and *°*Rn, but the limited detail in these 
decay schemes does not provide conclusive evidence for the applica- 
bility of the IBA. 28 figures, 10 tables. 


17105 (ORNL—5498, pp 42-43) Anomalous alpha decay rate of 
12Pb. Toth, K.S.; Ijaz, M.A.; Bingham, C.R.; Riedinger, L.L.; 
Carter, H.K.; Sousa, D.C. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

12Pb was produced in the '*°W('®O,4n) reaction. Coinci- 
dence data, as well as singles gamma-ray, conversion-electron, and 
alpha-particle spectra, were taken, and the '**Pb alpha/total branch- 
ing ratio was deduced. The pertinent data, together with the resul- 
tant alpha reduced width, are presented. The pattern of the lead 
alpha reduced widths goes contrary to the one expected from shell- 
model considerations. | figure, 1 table. (RWR) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17104, 17110 


17106 (COO— 1672-75) Radiochemical investigations of nuclear 
properties. Progress report, January 1, 1979-December 31, 1979. Daly, 
P.J. (Purdue Univ., Lafayette, IN (USA)). Jan 1980. Contract EY- 
76-S-02-1672. 22p. Dep. NTIS, PC A02/MF AO1. 

Investigations of the high-spin level spectra of the nuclei 
200Pb, 2°2Pb, and '**Os were completed, and the results are summa- 
rized. The results of collaborative studies of high-spin excitations in 
“7Tb and '*Tb are also briefly reported. New studies of A ~ 150 
nuclei at very high angular momenta with heavy-ion beams from the 
Argonne Tandem-Linac were started. 5 figures, 1 table. 


17107 (ORNL—5498, pp 41-42) Lifetimes of ground-band states 
in ‘Pt and '**Pt and application of the rotation-alignment model. 
Johnson, N.R.; Hubert, P.P.; Eichler, E.; Sarantites, D.G.; Urbon, J.; 
Yates, S.W.; Lindblad, T. Jun 1979 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The Doppler-shift recoil-distance method was used. Lifetimes 
and B(E2) values are tabulated. | table. (RWR) 


17108 High-spin band structure of ‘**Tl. Kreiner, A.J.; Filevich, 
A.; Garcia Bermudez, G.; Mariscotti, M.A.J.; Baktash, C.; der 
Mateosian, E.; Thieberger, P. (Departamento de Fisica, Comision 
Nacional de Energia Atomica, Buenos Aires 1429, Argentina). Phys. 
Rev., C; 21: No. 3, 933-939(Mar 1980). 

High-spin states in '**Tl, excited through the '*'Ta('*O,7n) 
and '*'Ta('*O,5n) reactions, were studied using in-beam y-ray spec- 
troscopic techniques. Excitation functions, activity spectra, y-ray 
angular distributions, and multidimensional coincidences were meas- 
ured. The strongly Coriolis-distorted pi-tildeh/sub 9/2/ x nu-tildei/ 
sub 13/2/ two-quasiparticle band already known in the heavier /sup 
194,196,198/T1 isotopes has also been found in this case based on an 
I/sup 7/=8" isomeric state at 250.6 keV above the known long- 
lived 7* level. Trends already noted in the other T] isotopes and also 
predicted by two-quasiparticle plus-rotor model calculations are 
confirmed thus reinforcing such a theoretical description. 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17047, 17055, 17083, 17098, 17104 


17109 (COO—3274-23, pp 3-23) High energy gamma ray and 
production from relativistie heavy-ion central collisions, DaJar- 
nette, W.T.; Hallman, T.; McIntyre, E. Jr.; Semper, R.J.; Walker, 
J.C.; Madansky, L. 1979. 
In Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1978-July, 31, 1979. 
The second phase of an experiment studying matter at very 
—_ excitation following central collisions between '*C and *°*Pb at 
1.05 to 2.1 GeV/n was er with a run at the Berkeley 
Bevatron in February, 1979. This phase was designed to obtain the 
roduction cross sections for 7° mesons as a function of energy. 
uch an energy scan could, in principle, indicate extraordinary 
changes in production cross sections and signal the creation of a 
different state of nuclear matter. A description of the improved 
system together with a preliminary version of the new results is 
iven. Rates of y and charge production are plotted as a function of 
ae energy. 10 figures. (RWR) 


17110 (ORNL—5498, pp 84) Doorway states observed in the 
26Pb + n reaction and the question of M1 ground-state radiation in 
27Pb, Horen, D.J.; Harvey, J.A.; Hill, N.W.; Shriner, J.F. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

High-resolution neutron transmission and differential-scatter- 
ing measurements were made; typical spectra and theoretical calcu- 
lations are shown. Doorway states are observed in the s-, p-, and d- 
wave neutron channels. Resonances in both the p/sub 1/37 and p/ 
sub 3/2/ channels are evident. These doorways are suggested to 
arise from a d/sub 5/2/-particle, 3~-core excitation. The d-wave 
doorways probably arise from a recoupling of the g/sub 9/2/- 
particle, 4* -core excitation which is believed to be responsible for 
the s-wave doorway in the lead isotopes. In the interval E = 3 to 
600 keV an upper limit for M1 ground-state radiation of =g/sub y/ 
T/sub y°/T/sub n//T < 24 eV was found. 2 figures. (RWR) 


17111 Angular and energy distributions of *‘Na fragments 
formed by the reaction of 11.5-GeV protons with '*’Au. Urbon, J.A.; 
Kaufman, S.B.; Henderson, D.J.; Steinberg, E.P. (Chemistry Divi- 
sion, 3 National Laboratory, Argonne, Illinois 60439). Phys. 
Rev., C; 21: No. 3, 1048-1055(Mar 1980). 

The angular distribution and the range distributions at three 
angles have been measured for the light nuclear fragment **Na 
formed by the interaction of 11.5-GeV protons with **7Au. The 
angular distribution has a peak at a laboratory angle 0/sub L/=70° 
and is thus quite different from the forward-peaked angular distribu- 
tion previously observed for 7‘Na at a bombarding energy of 2.9 
GeV. The velocity distributions derived from the range distributions 
are relatively narrow, and the mean velocity decreases from 2.11 
(MeV/A)/sup 1/2/ at 0/sub L/=30° to 1.86 (MeV/A)/sup 1/2/ at 
156.5°. The data are analyzed in terms of the two-step model of 
nuclear reactions and are found to be consistent with that model. 
The model parameters derived from this analysis are <v/sub paral- 
lel/> =0.14 (MeV/A)/sup 1/2/ and <V>=2.00 (MeV/A)/sup 1/ 
2/. The angular distribution in the frame moving with the velocity 
v/sub parallel/ is found to be symmetric about 90°, with an intensity 
ratio I (90°)/I (0°) =1.43. The implications of this analysis for the 
reaction mechanism are discussed. 


17112 = (p,t) reaction on ‘°C, **Fe and *°°Pb at 80 MeV. Shepard, 
J.R.; Anderson, R.E.; Kraushaar, J.J.; Ristinen, R.A. (Colorado 
Univ., Boulder (USA). Nuclear Physics Lab.); Comfort, J.R. (Pitts- 
burgh Univ., PA (USA). Dept. of Physics); King, N.S.P. (Los 
Alamos Scientific Lab., NM (USA)); Bacher, A.; Jacobs, W.W. 
(Indiana Univ., Bloomington (USA). Dept. of Physics). Nucl. Phys., 
A; 322: No. 1, 92-108(11 Jun 1979). 

Angular distributions have been measured for the low-lying 
levels of the residual nuclei for the '*C, **Fe and 7°*Pb(p,t) reactions 
at E/sub p/ = 80 MeV. The shapes of these angular distributions are 
generally well reproduced by the zero-range distorted-wave Born 
approximation (DWBA). Enhancement factors extracted from the 
data show that the DWBA predicts relative strengths consistent 
with those observed at lower bombarding energies. However, the 
overall empirical DWBA normalization at E/sub p/ = 80 MeV is 
observed to be 1/12(1/4) of that required at 40 MeV for 7° Pb(**Fe). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


RADIOACTIVE DECAY 


17113 12.3-min *°°Cf and 43-min ***Md and systematics of the 
spontaneous fission propertiesof heavy nuclides. Hoffman, D.C.; Wil- 
helmy, J.B.; Weber, J.; Daniels, W.R.; Hulet, E.K.; Lougheed, R.W.; 
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Landrum, J.H.; Wild, J.F.; Dupzyk, R.J. (Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev., C; 21: No. 
3, 972-981(Mar 1980). 

The new isotope 12.3-min *°Cf was produced via the 
***Cf(t,p) reaction, and a new 43-min isomer of **Md was produced 
via the **Es(a,n) reaction. The fragment mass and kinetic ener, 
distributions from the spontaneous fission of **Cf were found to 
very similar to those from the spontaneous fission of lighter Cf 
isotopes. The mass division is primarily asymmetric, and the average 
total kinetic energy is 189.8 +- 0.9 MeV. The 43-min ***Md presum- 
ably decays by electron capture and provides an opportunity to 
study the mass and kinetic energy distributions from the spontaneous 
fission of the 380-us ***Fm daughter. The observed narrow, symmet- 
ric mass distribution and the most probable total kinetic energy of 
238 +- 3 MeV are similar to those reported for the spontaneous 
fission of **°Fm but show a sharp increase in symmetric mass 
division and total kinetic energy compared to **’Fm and the lighter 
Fm iso No such abrupt change in properties was observed for 
256Cf, which, like **Fm, has 158 neutrons. The marked difference 
between the spontaneous fission properties of the heavier Fm iso- 
topes and those of other spontaneously fissioning nuclides is com- 
pared to some theoretical predictions. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17113 


17114 (ORNL—5498, pp 101-102) More simple-SIMON results 
for fast ?°Ne + *°*U collisions. Halbert, E.C. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

SIMON, a simple three-dimensional classical cascade ap- 
sa pS <i peel for considering heavy-ion collisions at a few 

undred MeV per nucleon, is applied to *°Ne + **U for impact 

parameters 0 and 5 fm. The calculated results include densities, 
rho(r,t) of nucleon matter during the collision and energy-angle 
distributions, d?n/sub p//dE d cos @, of proton matter emergin, 
from the collision. All present calculations use idealized nucleon- 
nucleon interactions. The results indicate that rho(r,t) is noticeably 
sensitive to —— in the size of the excluded volume, while d?n/ 
sub p//dE d cos @ is noticeably sensitive to changes in the NN cross 


section. 2 figures. (RWR) 
17115 (ORNL/TM—6376) Resonance int: calculations for 
isolated rods 


oxides of **U and **Th. Baker, V.C.; 
Marable, J.H. (Oak Ridge National Lab., TN (USA)). Feb 1980. 
Contract W-7405-ENG-26. 43p. Dep. NTIS, PC A03/MF AO0Ol. 
Results of resonance integral calculations for UO, and ThO, 
isolated rods are discussed. The calculations were performed with 
ENDF/B-IV cross-section data and the multigroup transport code 
ANISN. The findings reported demonstrate by comparison with 
semiempirical relationships (based on experimentally derived results) 
the suitability of the method used for determining resonance inte- 
grals. The calculations were based on a cylindrical rod in an HO 
moderator of large radius. Multigroup cross sections were obtained 
by a MINX-SPHINX-AMMPxX sequence, and ANISN was used to 
account for the neutron flux and capture rates. A special approach 
was used to determine a neutron source distribution such that the 
flux in the moderator region was forced to behave in an asymptotic 
way; thus, the ideal resonance integral experiment could be calculat- 
ed. The UO, resonance integrals calculated were in exceptionally 
good agreement with experimental values based on isolated rods. 
The ThO, results were approximately 6% lower than experimental 
values, and efforts to understand the discrepancy are discussed. 8 
figures, 7 tables. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 17113 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


17116 (ORNL—5498, pp 48-49) *°U levels populated in the 
alpha decay of **’Pu. Ellis, Y.A.; Emery, J.F.; Toth, K.S. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

The photon spectrum of **’Pu was investigated with x- and 
gamma-ray Ge(Li) detectors. A total of 21 transitions were found to 
bel to *57Pu decay; of these, 16 were assigned to its alpha decay 
branch. The alpha decay scheme was constructed. The amounts of 
direct alpha-decay feedings were calculated, and a total alpha 
branching of (4.2 +- 0.4) x 10°°% was deduced. Alpha-decay 
hindrance factors identify the band heads of the 5/2[752] and 7/ 
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2[743] orbitals in **°U at 298.9 and 503.5 keV, respectively. 1 figure. 
(RWR) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17116 


17117 Vibrational states in *°Cf excited by the (d,d’) reaction. 
Ahmad, I.; Friedman, A.M.; Yates, S.W. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 
21: No. 3, 874-878(Mar 1980). 

Collective states in ™°Cf have been studied by inelastic 
deuteron scattering at 15 MeV. Deuterons scattered from a 10 pg/ 
cm? *°Cf target were momentum analyzed with an Enge split-pole 
magnetic spectrograph. Spectra were recorded at angles of 90°, 125°, 
and 140° with respect to the incident beam. The differential cross 
sections and angular distributions of inelastic deuteron groups con- 
firm the assignments of the previously known K7a=2- state at 872 
keV and the Kr7=2+ state at 1032 keV. Levels at 1211 and 1429 
keV, which are strongly populated in the (d,d’) reaction, are as- 
signed as the 3- member of the K7=1- and 3- bands, respectively. 
Reduced transition probabilities B (E2) and B (E3) have been 
extracted for the 2+ and 3- level and are compared with the 
predictions of microscopic theories of vibrational states. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17098, 17117 


17118 (ORNL—5498, pp 94-95) Actinide neutron cross sections 
program. Dabbs, J.‘V.T.; Harvey, J.A.; Bemis, C.E. Jr. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

This program encompassed research on fission, capture, total, 
and integral cross section determinations, as well as an actinide 
newsletter. Shown here is the capture cross section of **7Np from 
0.01 to 10 eV. 1 figure. (RWR) 


SPONTANEOUS AND INDUCED FISSION 


17119 (ANL—80-11) Delayed-neutron fraction in a pulsed spall- 
ation neutron source. Carpenter, J.M. (Argonne National Lab., IL 
(USA)). Feb 1980. Contract W-31-109-ENG-38. 17p. Dep. NTIS, 
PC A02/MF AOl. 

The fraction of delayed neutrons 8 (with T/sub 1/2/ 2 0.025 
s) in slow-neutron beams from a **U pulsed spallation —- 
source is 0.0053 for 300 MeV protons. This measurement ap 
be the first one of this quantity. The result indicates that, for ate 
classes of measurements, the delayed-neutron background in time-of- 
flight instruments will be unimportant, and places constraints on the 
physics description of spallation targets. The measurement was per- 
formed at the prototype pulsed spallation neutron source, ZING-P’, 
at Argonne National laboratory. 4 figures. 


17120 (EPRI-NP—1258) Status of the quest for ***Cf v-bar. 
Interim report. Smith, J.R. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Dec 1979. 47p. Dep. NTIS, PC A03/MF AOI. 

The quest for final resolution of the **Cf v-bar discrepancy 
continues on several fronts. Two new measurements are nearing 
completion, utilizing a large liquid scintillator at ORNL and a 
manganese bath at INEL. Both theoretical and experimental investi- 
gations are underway to establish the magnitude of a possible foil 
thickness effect in v-bar ratio measurements. The sulfur thermal 
absorption cross section has emerged as a possible major source of 
uncertainty in manganese bath measurements. 51 references, 8 fig- 
ures, 4 tables. 


17121 Spontaneous fission of **Fm. Hulet, E.K.; Lougheed, 
R.W.; Landrum, J.H.; Wild, J.F.; Hoffman, D.C.; Weber, J.; Wil- 
helmy, J.B. (Lawrence Livermore Laboratory, University of Cali- 
fornia, Livermore, California 94550). Phys. Rev., C; 21: No. 3, 966- 
971(Mar 1980). 

A 1.5-s spontaneous fission activity has been produced by 
irradiating **’Fm with 16-MeV tritons. On the basis of formation 
cross sections, fission half-life systematics, and the identification of 
other possible products, this 1.5-s activity has been attributed to 
25°Fm formed by the reaction *’Fm(t,p)**Fm. Fm is the hea- 
viest known isotope of Fm and has more neutrons than any other 
nuclide thus far identified. This measurement of the spontaneous 
fission of **Fm is the first to show a narrow, predominantly 
symmetric, mass division from spontaneous fission. It is accompanied 
by a very high kinetic energy, the most probable total kinetic energy 
being 242 +- 6 MeV. These features show a marked acceleration in 
the trend toward more symmetric mass division and higher total 
kinetic energies than have been observed previously for the Fm 
isotopes as the mass increased. 
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NUCLEAR THEORY 


17122 (COO—3235-87) Nuclear excitations and reaction mecha- 
nisms. Progress November 1, 1978-October 31, 1979. (Brown 
Univ., Providence, RI (USA). Dept. of Physics). 1 Nov 1979. 
Contract EY-76-S-02-3235. 29p. Dep. NTIS, PC A03/MF AOl. 

Brief administrative-type summaries are given of work in the 
following areas: the nuclear Compton amplitude, dispersion rela- 
tions, model calculations, electroexcitation sum rules, effects of 
nucleon size on photonuclear transitions and internal nuclear excita- 
tions, wave function formalisms in the channel coupling array 
theory, new n-particle scattering theory, atomic and molecular 
bound-state calculations, test of bound-state approximations in many- 
body scattering theories, quantum theory for nonhermitian opera- 
tors, and variational principles for particles and fields in Heisenberg 
matrix mechanics. 


NUCLEAR MATTER 


17123 (LBL—10388) Pion condensation in a consistent 
with bulk of nuclear matter. Glendenning, N.K. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1980. Con- 
tract W-7405-ENG-48. 8p. (CONF-800121—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Workshop on gross properties of nuclei and nuclear 
excitations; Hirschegg, Austria (14 Jan 1980). 

A relativistic field theory of nuclear matter is solved for the 
self-consistent field strengths inthe mean-field approximation. The 
theory is constrained to reproduce the bulk properties of nuclear 
matter. A weak pion condensate is compatible with this constraint. 
At least this is encouraging as concerns the possible existence of a 
new phase of nuclear matter. In contrast, the Lee-Wick density 
isomer is probably not compatible with the properties of nuclear 
matter. 3 figures. 


NUCLEAR REACTIONS AND SCATTERING 


17124 (DOE/ER/10364—4) Exchange effects in direct reac- 
tions. LeMere, M.; Kanellopoulos, E.J., Suenkel, W.; Tang, Y.C. 
(Minnesota Univ., Minneapolis (USA). School of Physics; Tuebingen 
Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 1979. Con- 
tract AC02-79ER 10364. 12p. Dep. NTIS, PC A02/MF AO1. 

The effect of antisymmetrization in direct reactions is exam- 
ined by studying the properties of the coupling-normalization kernel 
function occurring in a resonating-group formulation. From this 
study, one obtains useful information concerning the general behav- 
ior of direct-reactiion processes and some justification for the use of 
three-body models in phenomenological analyses. 


17125 (DOE/TIC—11109) Nuclear structure and heavy-ion re- 
actions. Schiffer, J.P. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 53p. Dep. NTIS, PC A04/MF AOI1. 

There are simple resonance phenomena appearing in heavy- 
ion reactions, that must have their origin in the quantum-mechanical 
structure of the nucleus. While there are many points of similarity 
between the phenomena in heavy-ion reactions and those in light-ion 
physics, it is by no means clear to what extent the framework of the 
single-particle optical potential is adequate to describing and classify- 
ing the giant resonance-like features that emerge in a variety of 
heavy-ion reactions. It seems probable that, when these features are 
better understood, they will reveal new simple symmetries in nuclear 
structure. 18 figures. - 


SPONTANEOUS AND INDUCED FISSION 


17126 Fission in a wall-and-window one-body-dissipation model. 
Sierk, A.J.; Nix, J.R. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev., C; 21: No. 3, 982-987(Mar 1980). 

We calculate the fission of idealized nuclei in a modified 
liquid-drop model. The potential energy is taken to be a combination 
of Coulomb energy and nuclear energy obtained by double folding a 
Yukawa-plus-exponential two-body potential. The collective nuclear 
kinetic energy is calculated by use of the Werner-Wheeler approxi- 
mation to incompressible, irrotational flow. The dissipation of collec- 
tive energy into internal energy is calculated from the one-body wall 
formula until the neck decreases to a critical size, at which point a 
transition is made to a combination of the one-body wall formula 
relative to the centers of mass of the two nascent fragments and the 
one-body window formula. Experimental fission-fragment kinetic 
energies for the fission of nuclei throughout the Periodic Table are 
reproduced optimally when the neck radius at the transition point is 
2.5 fm. For the alternative dissipation mechanism of ordinary two- 
body viscosity, the experimental fission-fragment kinetic energies are 
reproduced equally well when the viscosity coefficient is 0.015 TP. 
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NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 17045, 17126 


17127 yt gt ota Level densities in nuclear physics. 
Beckerman, M. (Massachusetts Inst. of Tech., Cambridge (USA). 
Lab. for Nuclear Science). 1979. Contract AC02-76ER03069. 3p. 
(CONF-790959—4). Dep. NTIS, PC A03/MF AO1. 
From Conference on theory and applications of moment 
a in many fermion systems; Iowa City, IA, USA (10 Sep 
A detailed examination of experimental level densities in 
light-mass systems is used to study the range of validity of the 
independent particle model of the nucleus and the roles of the 
ual interactions and collective modes. Statistical mechanical 
level densities for spherical nuclei are reviewed first. Then level 
densities over the first 10 MeV or so in excitation energy are 
discussed, and some features of these data are compared with shell- 
model calculations. Shell structure is predicted to manifest itself 
through discontinuities in the single-particle level density and the 
Fermi energy and through variations in the occupancy of the va- 
lence orbitals. These predictions are examined through combinator- 
ial calculations performed with the Grover [Phys. Rev., 157, 832 
(1967); 185, 1303 (1969)] odometer method. The confrontation of the 
independent-particle model with data provides strong evidence for 
the influence of fragmentation of the single-particle strength upon 
nuclear level densities. 7 figures, 3 tables. (RWR) 


17128 (COO—3463-59) Nucleon emission from a hot zone in 
heavy ion reactions. Garpman, S.I.A.; Sperber, D.; Zielinska-Pfabe, 
M. (Rensselaer Polytechnic Inst., Troy, NY (USA)). 1979. Contract 
EY-76-S-02-3463. 15p. Dep. NTIS, PC A02/MF AO1. 

The emission of particles from a localized hot zone during the 
early stage of a heavy-ion reaction is considered. The zone is 
re ag by two parameters: its relative compression and size. 

efraction of nucleons emitted from the hot zone of the nuclear 
boundary is included. The angular and energy distributions of emit- 
ted nucleons are calculated and compared with recent experimental 
data. 5 figures. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 16288, 16998, 17140, 17288 


17129 Measuring macroscopic diffusion of positive muons in 
metals. Leon, M.; Heffner, R.H. (Los Alamos Scientific Lab., NM 
(USA)). Hyperfine Interact.; 6: No. 1-4, 301-304(Jan-Feb 1979). 

The authors have discussed some schemes for measuring the 
diffusion coefficient for positive muons in metals, using diffusion 
over macroscopic distances. The method offers some promise of 
yielding diffusion information over wider temperature ranges and a 
greater variety of metals than the presently used technique. The 
major difficulty in applying the laminate scheme will be fabricating 
suitable, well-characterized targets that are thick enough to stop a 
significant fraction of the »* beam. The use of a surface (i.e., 4 MeV) 
pt” beam appears most promising, but this brings with it formidable 
technical problems in heating and cooling the targets. 


17130 (IS-M—271) Optical excitations in small particles and thin 
films. Fuchs, R. (Ames Lab., IA (USA); Iowa State Univ. of Science 
and Technology, Ames (USA). Dept. of Physics). 1980. Contract W- 
7405-ENG-82. 5p. (CONF-800339—1). Dep. NTIS, PC A02/MF 
AOl. 

From Optical phenomena peculiar to matter of small dimen- 
sion; Tucson, AZ, USA (18 Mar 1980). 

The method of local optics can be used for calculating 
absorption and scattering of light by a small particle or a thin film. 
One writes D(t,w) = € (w)E(t,@), and solves Maxwell's equations 
using standard boundary conditions. A more exact approach is to use 
a nonlocal dielectric constant € (r-r’,w), which is the same as that of 
the bulk material, in the expression: D(r,@) = f € (-r',w)E(r’,w)d*r’. 
In such a theory one disregards the modification of the dielectric 
constant near the surface, and the surface is taken into account 
approximately by introducing appropriate additional boundary con- 
ditions. A still more microscopic or exact method, applicable to a 
metal, is to write the pepo using a dielectric constant € (r,r’,w) 
which depends on r and r’ rately. This dielectric tensor contains 
information about the modi ied response near the surface, and in- 
cludes effects of surface states. Another method, applicable to in- 
frared properties on ionic crystals, relates the optical properties to 
the normal mode eigenvectors and eigenvalues. 


17131 (LBL—10446) Range-Energy Program for relativistic 
heavy ions in the region 1 < E < 3000 MeV/amu. Salamon, M.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
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1980. Contract W-7405S-ENG-48. 22p. Dep. NTIS, PC A02/MF 
AOl. 


_This report describes a computer pro, (developed for 
—— of Bevalac data) that calculates stopping power, range, or 
i 2A + yx includes the necessary corrections for accuracy in 
the , as discussed in the theoretical and review 
papers er SP. iain The program is also available on PSS at LBL’s 
Computer Center. 


17132 (ORNL—5308, pp 286-297) 
Cowser, K.E.; Stansbury, P.S.; Poston, J.W.; 
W.L.; Roswell, R.L.; Goans, RE; Cantrell, J.H. Jr. jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Spectral fluence measurements in an adult phantom are re- 
ported. A Nal(Tl) probe was used in various locations within the 
phantom and pulse-height spectra were obtained for seven beam 
configurations and three generating potentials. Some typical spectra 
results are presented. A comparison of calculated dose to experimen- 
tal measurements is presented. 


17133 (ORNL—5498, pp 68-69) Energy losses of *Kr ions. 
Toth, K.S.; Hahn, R.L.; Ferguson, R.L.; Plasil, F. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

Energy losses of **Kr in nickel, aluminum, and titanium foils 
were measured with a beam of 615-MeV “Kr accelerated at the 
Lawrence Berkeley Laboratory SuperHILAC. A time-of-flight 
system was used. The absorber foil thicknesses, AR, are plotted vs E 
WR _ compared with several energy-loss calculations. | figure. 


17134 eg Health and Safety Research Division 
progress report, May 1, 1978-September 30, 1979. Kaye, S.V. (Oak 
Ridge National Lab., ™N (USA)). Jan 1980. Contract W-7405-ENG- 
26. ~_ Dep. NTIS, PC A08/MF AOl. 

esearch activities of the Health and Safety Research Divi- 
sion for the _— May 1978 through September 1979 are discussed. 
Abstracts of five individual items were prepared for the data base. 
(GHT) 


17135 (SAND—79-0772) Cross sections for electron and —_ 
processes required by electron-transport calculations. 

(Sandia Labs., Albuquerque, NM (USA)). Nov 1979. Contract ty. 
76-C-0789. 12ip. Dep. NTIS, PC A06/MF A0Ol1. 

Electron- uaeatt calculations rely on a large collection of 
electron-atom and photon-atom cross-section data to represent the 
response characteristics of the target medium. These basic atomic- 
physics quantities, and certain qualities derived from them that are 
now commonly in use, are critically reviewed. Publications mice 
ing after 1978 are not given consideration. Processes in 
electron or photon energies less than | keV are ee eae while on = 
attempt is made to exhaustively cover the remaining independen 
parameters and target possibilities. Cases for which data i 
ments can be made from existing informatica are identified 
of parameters for which state-of-the-art data are not available are 
sought out, and recommendations for explicit measurements and/or 
calculations with presently available tools are presented. An attempt 
is made to identify the maturity of the atomic-physics data and to 
predict the possibilities for rapid changes in the quality of the data. 
Finally, weaknesses in the state-of-the-art atomic-physics data and in 
the conceptual usage of these data in the context of electron- 
transport theory are discussed. Brief attempts are made to weight the 
various aspects of these questions and to suggest possible remedies. 


17136 (UCRL—52871) 500-MeV electron beam bench-mark ex- 
periments and calculations. Farley, E.; Crase, K.; Selway, D. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 
1979. Contract W-7405-ENG-48. 62p. Dep. NTIS, PC A04/MF 
AOl. 


Experiments measuring the energy deposited by electron 
against 


beams were performed to provide bench marks inst which to 
evaluate our HANDYL76 electron beam computer code. The ex- 
periments, done at Stanford's Mk III accelerator, measured dose vs 
depth and dose vs radius profiles induced in layered aluminum 
targets by 500-MeV electrons. The dose was measured by passive 
thermoluminescence and photographic film placed between alumi- 
num plates. The calculations predict a dose vs radius profile that 
forward-peaks on axis after the beam passes through a 200-cm air 
gap; the experimental measurements do not show this peak. 
discrepancy indicates there may be a problem in using HANDYL76 
to calculate deep penetration of a target with a large gap. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 17065 


17137 (LA—8193-MS) Computational ert eee for 
deep penetration in iron. Hendricks, J.S.; Carter, L.L. 
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Scientific Lab., NM (USA)). Jan 1980. Contract W-7405-ENG-36. 
104p. Dep. NTIS, PC A06/MF AO1. 

A calculational benchmark problem which is simple to model 
and easy to interpret is described. The benchmark consists of mon- 
oenergetic 2-, 4-, or 40-MeV neutrons normally incident upon a 3-m- 
thick pure iron slab. Currents, fluxes, and radiation doses are tabulat- 
ed throughout the slab. 


17138 Polarized neutron diffraction in high magnetic fields. 
Moon, R.M. (Oak Ridge National Lab., TN (USA)). J. Magn. Magn. 
Mater.; 11: No. 1-3, 253-258(Apr 1979). 

The use of magnetic fields in the general area of neutron 
scattering is briefly surveyed, and some specific areas of research are 
identified which would benefit by the availability of higher fields. 
Since most of the past work combining neutron scattering and high 
magnetic fields has involved the polarized neutron technique, a 
description of this technique is presented along with a discussion of 
experimental errors produced by the magnetic field. The current 
status of polarized-beam research in four areas is reviewed: induced 
form factors in transition metals, mixed-valence systems, Kondo 
systems and complicated paramagnets. 


MEDICAL PHYSICS 


DOSIMETRY 
REFER ALSO TO CITATION(S) 15828, 16795, 17132, 17134 


17139 (ORNL—5308, pp 259-263) Internal dosimetry. Snyder, 
W.S.; Bernard, S.R.; Ford, M.R.; Cowser, K.E.; Watson, S.B.; 
Dillman, L.T.; Henley, L.C.; Parkinson, W.W.; Warner, G.G.; 
Nestor, C.W. Jr. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Although “K is one of the commonly measured radionu- 
clides, a reference that elaborates and discusses a well-considered 
metabolic model for it is not easy to find. This paper gives such a 
model for the 70-kg ICRP Reference Man and discusses the sources 
of data used and the effect on the dose estimate of various conditions 
such as age. 


17140 (ORNL—5308, pp 279-285) External dosimetry. Warner, 
G.G.; Poston, J.W. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Experiments on absorbed doses caused by various external x- 
ray exposure situations were made using Monte Carlo transport 
computer codes with mathematical representations of an adult 
human. Especial interest was centered on doses absorbed in the 
female breasts, caused by some radiological procedures, such as 
breast therapies, diagnostic radiologies, and pneumothoracic fluoros- 
copies. Variables studied were breast size, sizes and energies of 
beams, and the incident locations of beams. Also of interest were 
doses absorbed by body organs, those not necssarily in the direct 
beam of x rays. 


17141 (ORNL—5595, pp 41-58) Health studies. Parzyck, D.C. 
Jan 1980. 


In Health and Safety Research Division progress report, May 
1, 1978-September 30, 1979. 

The research programs of the Health Studies Section are 
directed toward analysis of the impacts of energy technology on 
human health and the development of radiopharmaceuticals for 
diagnostic or therapeutic uses. Established programs in development 
of monitoring equipment for public health and industrial hygiene 
applications, dosimetry, and health effects research are complement- 
ed by a developing program in epidemiology to provide a compre- 
hensive program, which proceeds from characterization of effluent 
released to assessment of ultimate health risk. A long-standing radio- 
pharmaceutical research program continues to develop new agents 
that have important applications in nuclear medicine and has initiat- 
ed research focused on investigation of the environmental health 
consequences of energy related pollutants. Special research initia- 
tives have involved analysis of the monitoring requirements and 
health impacts associated with improved conservation measures 
applied to the indoor environment and an examination of the health 
impact of fusion reactor facilities. Collaborative research activities 
involving all of the major research programs within the Health 
Studies Section are carried out with a number of national and 
international research organizations, many federal agencies, other 
laboratories, and a variety of medical institutions. The new research 
initiatives and extensive collaborative activities are essential to the 
development of a comprehensive program to evaluate the impact of 
technology on man and the development of therapeutic and diagnos- 
tic tools for medical application. 
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17142 (ORNL/TM—7155) Fifth personnel dosimetry intercom- 
parison study. Sims, C.S. (Oak Ridge National Lab., TN (USA)). Feb 
1980. Contract W-7405-ENG-26. 76p. Dep. NTIS, PC A05/MF 
AOl. 

The fifth Personnel Dosimetry Intercomparison Study 
(PDIS) was conducted at the Oak Ridge National Laboratory’s 
(ORNL) Dosimetry Applications Research (DOSAR) facility on 
March 20-22, 1979. This study is the latest PDIS in the continuing 
series started at the DOSAR facility in 1974. The PDIS is a three 
day study, typically in March, where personnel dosimeters are 
mailed to the DOSAR facility, exposed to a range of low-level 
neutron radiation doses (1 to 15 mSv or equivalently, 100 to 1500 
mrem) and neutron-to-gamma ratios (1:1-10:1) using the Health 
Physics Research Reactor (HPRR) as the radiation source, and 
returned to the participants for evaluation. This report is a summary 
and analysis of the results reported by the various participants. The 
participants are able to intercompare their results with those of 
others who made dose measurements under identical experimental 
conditions. 


17143 (PNL—3300(Pt.5), pp 65-66) Personnel dosimetry calibra- 
tions. Feb 1980. 

In Pacific Northwest Laboratory annual report for 1979 to 
the DOE Assistant Secretary for Environment. Part 5. Environmen- 
tal assessment, control, health, and safety. 

The objectives of the project are to improve dosimeter cali- 
bration methodologies, to evaluate the performance of dosimeters 
used by all Department of Energy (DOE) contractors, and to 
publish a guide for performing dosimeter calibrations. The radiation 
calibration techniques will be modified to conform with the ANSI 
N13.11 standard. 


17144 Pion in vivo dosimetry using aluminum activation. Hog- 
strom, K.R.; Amols, H.I. (Cancer Research and Treatment Center 
and Department of Radiology, University of New Mexico School of 
Medicine, Albuquerque, New Mexico 87131). Med. Phys.; 7: No. 1, 
55-60(Jan 1980). 

The method of aluminum activation to **Na has been shown 
feasible as a high-LET, in vivo dosimeter for clinical pion beams at 
the Clinton P. Anderson Meson Physics Facility in Los Alamos. A 3 
x 3 in. did Nal (Tl) well detector measures the *4Na activity 
following exposure by windowing the 2.75 MeV photopeak. Calcu- 
lations of the **Na activity agree well with experiment if one 
assumes a production ratio of 0.075 **Na/stopped 7~ in aluminum, 
and an in-flight cross section of 26 mb. The activity is produced 
primarily by stopping pions although 15—25% of the activity is the 
result of neutrons. Thus, the induced activation is a good measure of 
high-LET dose. By comparison with high-LET dose measured by a 
7.6 yw silicon detector and a Rossi chamber, the amount of high-LET 
dose per activation is found to be 1.35 x 10~* rad/(?*Na/gm Al). A 
clinical setup has been installed and a sample patient measurement is 
compared with high-LET dose calculated by treatment planning 
programs. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 15140, 17033, 17130 


17145 Effects of a finite coherence on impurity trapping of quasi- 
free excitons and electrons. Funabashi, K. (Radiation Laboratory, 
University of Notre Dame, Notre Dame, Indiana 46556). J. Chem. 
Phys.; 72: No. 5, 3123-3126(1 Mar 1980). 

The effects of weak scattering by the medium on the rate of 
impurity trapping for partially coherent excitons and electrons are 
studied in 1-D and 3-D lattices. It was found that the cage effect 
does not alter the asymptotic (too) rate expression for 1-D, but 
modifies the asymptotic rate in 3-D in such a way that the rate is 
inversely proportional to the diffusion coefficient in the region of 
large coherence length and becomes proportional to the diffusion 
coefficient when the coherence length becomes of the order of the 
lattice constant. Relevant experiments are discussed. 


SUPERCONDUCTIVITY 


GENERAL THEORY 


17146 (IS-T—894) Flux-line-cutting threshold in type-II super- 
conductors. Yeh, Y.C.S. (Ames Lab., [A (USA)). Mar 1980. Contract 
bei ae 50p. Dep. NTIS, PC A03/MF AOI. 
esis. 

The stability of the vortex array in a slab geometry is ana- 
lysed. Numerical calculations of the force exerted on a vortex in a 
perturbed array exhibit the existence of a threshold for flux-line 
cutting. For angles exceeding the critical value, the array is driven 
towards flux-line cutting for small perturbations. The critical angle 
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gradient can be employed to express the threshold for flux-line 
cutting. (GHT) 

17147 bag of quasiparticle charge imbalance induced in a 
superconductor by a supercurrent in the presence of a thermal gradi- 
ent. Clarke, J.; Tinkham, M. (Cavendish Laboratory, Cambridge 
CB3 OHE, United Kingdom). Phys. Rev. Lett.; 44: No. 2, 106-109(14 
Jan 1980). 

The charge-imbalance voltage induced in a clean supercon- 
ductor by a supercurrent density J/sub s/ in the presence of a 
temperature gradient delT is shown to be V=22v/sub F/1A7A (J/ 
sub s/xdelT)/3c?k/sub B/T? cosh?(A4/2k/sub B/T) g/sub N/S(1-Z), 
where v/sub F/, 1, and A (T) are the Fermi velocity, mean free path, 
and penetration depth, g/sub N/S is the normalized tunnel conduc- 
tance of the probe junction, and Z (A/T) is a known function. This 
—_ on well with the experiments of Clarke, Fjordboge, and 

indeio!l. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 16168, 16169, 16170, 16206, 
16293, 16294 


17148 (CONF-791151—3) Layered Ultrathin Coherent Struc- 
tures (LUCS). Schuller, I.K.; Falco, C.M. (Argonne National Lab., 
IL (USA)). 1979. Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

From Inhomogeneous superconductors conference; Berkeley 
Springs, WV, USA (1 Nov 1979). 

A new class of superconducting materials, Layered Ultrathin 
Coherent Structures (LUCS) are described. These materials are 
produced by sequentially depositing ultrathin layers of materials 
using high rate magnetron sputtering or thermal evaporation. Strong 
evidence is presented that layers as thin as 10 A can be prepared in 
this fashion. Resistivity data indicates that the mean free path is layer 
thickness limited. A strong disagreement is found between the ex- 
perimentally measured transition temperatures T/sub c/ and the T/ 
sub c/’s calculated using the Cooper limit approximation. This is 
interpre‘ed as a change in the band structure or the phonon structure 
of the material due to layering or to surfaces. 


17149 (IS-T—895) Superconductivity in the lanthanum-yttrium- 
manganese alloy system. Stierman, R.J. (Ames Lab., [A (USA)). Mar 
pony Contract W-7405-ENG-82. 37p. Dep. NTIS, PC A03/MF 
AOl. 

Thesis. 

An empirical approach involving lattice instabilities was in- 
vestigated in the search for new superconducting materials. Pseudo- 
lanthanide compounds using La and Y were prepared for the system 
La/sub 1-x/Y/sub x/Mnz by arc melting and subsequent heat treat- 
ment. Low temperature magnetic susceptibility and low temperature 
heat capacity measurements were made. The unit cell lattice param- 
eters were determined from x-ray powder patterns taken on most 
samples and metallographic examination was carried out on selected 
samples. Alloys with low La concentrations (x = 0.6) showed RMne 
in the cubic C15 Laves phase as the major component with second 
phase material present. The magnetic susceptibility and x-ray data 
indicated a superconducting phase which seemed to be the RMne 
phase, but heat capacity measurements showed the second phase 
material was the superconductor, while the RMn2 was not. Failure 
to form compounds with higher La content was experienced and 
may be due to the lattice instability expected at x = 0.56. This 
indicates that perhaps more stingent conditions are required to form 
pseudo-lanthanide compounds than were previously considered. 
More systems should be investigated to see if this is true, and to 
determine the possibilities of this approach. 


17150 (ISM—263) Pinning effects in periodic superconducting 
structures. Martinoli, P.; Clem, J.R. (Neuchatel Univ. (Switzerland). 
Inst. de Physique; Ames Lab., IA (USA)). 1979. Contract W-7405- 
ENG-82. 10p. (CONF-791151—4). Dep. NTIS, PC A02/MF AOI. 

From Inhomogeneous superconductors conference; Berkeley 
Springs, WV, USA (1 Nov 1979). 

Pinning effects in superconducting films with periodically 
varying thickness in one dimension are reviewed. Peak structures in 
the critical current vs magnetic fieid curves and Josephson-like 
quantum phenomena in the flux-flow regime are described with 
models based on the interaction of the vortex lattice with the 
periodic potential created by the thickness modulation. 


17151 (ISM—268) Optical properties of A-15 thin films and 
single crystals. McKee, R.C.; Lynch, D.W.; Olson, C.G.; Osmun, 
J.W.; Weaver, J.H. (Ames Lab., IA (USA); Wisconsin Univ., 
Stoughton (USA). Synchrotron Radiation Center). 1980. Contract 
ee Sp. (CONF-800317—1). Dep. NTIS, PC A02/MF 
AOl. 
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m American Physical Society meeting; New York, NY, 

USA cs Mar 1980). 

Optical absorptance spectra of A-15 compounds were taken 

using a calorimetric technique in the range 0.2 eV to 4.0 eV. 

ag oe spectra were taken on several A-15 sputtered 
ms. 


17152 Superconducting properties of protactinium. Smith, J.L. 
(Los Alamos Scientific Lab., NM); Spirlet, J.C.; Mueller, W. Science; 
205: 188-190(13 Jul 1979). 

The superconducting transition temperature and upper criti- 
cal magnetic field of protactinium were measured by alternating- 
current susceptibility techniques. Since the superconuucting behav- 
ior of protactinium is affected by its 5f electron character, it is clear 
now that protactinium is a true actinide element. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 16395, 17002, 17158 


17153 Accurate energy levels for the anharmonic oscillator and a 
summable series for the double-well potential in perturbation theory. 
Caswell, W.E. (Department of Physics, Brown University, Provi- 
dence, Rhode Island 02912). Ann. Phys. (N.Y.); 123: No. 1, 153- 
184(Nov 1979). 

We introduce a generalization of Wick-ordering which maps 
the anharmonic oscillator (AO) Hamiltonian for mass m and cou- 
pling A exactly into a "Wick-ordered” Hamiltonian with an effective 
mass M which is a simple analytic function of A and m. The effective 
coupling A=A/M° is bounded. We transform the AO perturbation 
series in A into one in A. This series may then be summed using Borel 
summation methods. We also introduce a new summation method 
for the AO series (which is a practical necessity to obtain accurate 
energy levels of the excited states). We obtain a numerical accuracy 
for (E/sub P/T—E/sub e/xact)/ E/sub e/xact of at least 10~7 (using 
20 orders of perturbation theory) and 10~* (using only 2 orders of 
perturbation theory) for all couplings and all energy levels of the 
anharmonic oscillator. The methods are applicable also to the 
double-well potential (DWP, the AO with a negative mass-squared). 
The only change is that now the effective coupling is unbounded as 
A—0. The series in A is, however, still summable. The relative 


accuracy in the yey levels for 20 orders of perturbation theory 


varies from 10~7 for large coupling to 1% at A=0.1 and to 10% at 
A=.05. We also present pate for the sextic oscillator. 


ACOUSTICS 


17154 New way to calculate scattering of acoustic and elastic 
waves. II. Application to elastic waves scattered from voids and fixed 
rigid obstacles. Visscher, W.M. (Theoretical Division, University of 
California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Appl. Phys.; 51: No. 2, 835-845(Feb 1980). 

The method expounded in the preceding paper is ee to 
the calculation of the scattering of elastic waves from axial Ena 
metric voids and rigid obstacles. The eigenfunctions and ace 
tractions are presented in detail. Results are exhibited for direct and 
mode-converted cross sections for a variety of scatterer shapes, 
including oblate and prolate spheroids with aspect ratios up to 7, 
pillboxes, and cones for ka varying from 0.1 to 10. Accuracy, 
computer time, and convergence properties are discussed. 


OPTICS 


17155 Spatially varying index of refraction: An open ended un- 
dergraduate topic. Krueger, D.A. (Sandia Laboratoires, Albuquer- 
que, New Mexico 87185). DE-AC04-76DP00789. Am. J. Phys.; 48: 
No. 3, 183-188(Mar 1980). 

There are many commonplace examples of waves moving 
along a curved path in an inhomogeneous media. There are reports 
of a simple lecture demonstration of light bending in a sugar solution 
being used to motivate students in physics, geophysics, and acoustics 
courses. For those students who wish to pursue this topic we discuss 
many avenues of additional research. With relatively simple equip- 
ment one can measure the index of refraction n (y,t) and its first and 
second spatial derivatives as well as the time dependence. The 
analysis can be approached from a generalization of Snell's law, the 
equations for the eikonal, Fermat's principle, and the classical ap- 
proximation and analogies with trajectories of particles. 


17156 (ORNL—5308, pe 65-86) Physics of solids and macromo- 
lecules, Arakawa, E.T. Jul 1978. 

In Health physics division annual progress report for period 
ending June 30, 1977. 

Research projects included: 
rated Carbon Films, Convergence o 


eg of Arc-Evapo- 
um Rules, Tempera- 


tical Pro 


Optical $u 
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ture Dependence of the K X-Ray Emission Edge of Lithium, Re- 
fractive Indices of pgenes Solvents, Temperature Dependence 
of the Pre-Expotential Factor of the Arrhenius Equation, High- 
Temperature Solar Absorbers, Plasmon Radiation from Silver, Po- 
larization Anomalies from per Gratings, Blazed Holograph- 
ic Gratings Formed with Optical Guided Waves, Le ny zone 
Plates, Increased Sensitivity of Recording Materials when Ex 

to Optical Guided Waves, Optical Guided Mode Holography Equa- 
tions, and Theory of Aberration-Corrected Gratings Using Optical 
Guided Waves. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 16977, 17033 


17157 Theoretical method for determining particle distribution 
functions of classical systems. Johnson, E. (Chemistry Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. Chem. 
Phys.; 72: No. 5, 3010-3017(1 Mar 1980). 

An equation which involves the triplet distribution function 
and the three-particle direct correlation function is obtained. This 
equation was derived using an analogue of the Ornstein—Zernike 
equation. The new equation is used to develop a variational method 
for obtaining the triplet distribution function of uniform one-compo- 
nent atomic fluids from the pair distribution function. The variation- 
al method may be used with the first and second equations in the 
YBG hierarchy to obtain pair and triplet distribution functions. It 
— be easy to generalize the results to the n-particle distribution 

tion. 


MATHEMATICAL PHYSICS 


17158 (UCRL—52920) Study of nonlinear waves described by 
the cubic Schroedinger equation. Walstead, A.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Mar 1980. Con- 
tract W-7405-ENG-48. 245p. Dep. NTIS, PC A1ll/MF A0i. 


The cubic Schroedinger equation (CSE) is ubiquitous as a 
model equation for the long-time evolution of finite-amplitude near- 
monochromatic dispersive waves. It incorporates the effects of the 
radiation field pressure on the constitutive properties of the support- 
ing medium in a self-consistent manner. The pao of the uni- 


formly transiating periodic wave solutions of the one-dimensional 
CSE are studied here. These (so-called cnoidal) waves are character- 
ized by the values of four parameters. Whitham’s averaged variation- 
al principle is used to derive a system of quasilinear evolution 
equations (the modulational equations) for the values of these param- 
eters when they are slowly varying in space and time. Explicit 
expressions for the characteristic velocities of the modulational 
equations are obtained for the full set of cnoidal waves. Riemann 
invariants are obtained for several limits for the stable case, and 
growth rates are obtained for several limits, including the solitary 
wave chain, for the unstable case. The results for several nontrivial 
limiting cases agree with those obtained by independent methods by 
others. The dynamics of the CSE generalized to two spatial dimen- 
sions are studied for the unstable case. A large class of similarity 
solutions with cylindrical symmetry are obtained systematically 
using infinitesimal transformation group techniques. The methods 
are adapted to obtain the symmetries of the action functional of the 
CSE and to deduce nine integral invariants. A numerical study of the 
self-similar solutions reveals that they are modulationally unstable 
and that singularities dominate the dynamics of the CSE in two 

i ions. CSE is derived using perturbation theory for a 
specific problem in plasma physics: the evolution of the envelope of 
a near-monochromatic electromagnetic wave in a cold magnetized 
plasma. 13 figures, 2 tables. 


FUSION ENERGY 


17159 (PNL—3266) Intitutional constraints to fusion commer- 
cialization. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1979. Contract EY-76-C-1830. 49p. Dep. NTIS, PC 
A04/MF AOI. 

The major thrust of this report is that the long time frame 
associated with the development of commercial fusion systems in the 
context of the commercialization and institutional history of an allied 
technology, fission-power, suggests that fusion commercialization 
will not occur without active and broad-based support on the part of 
the Nation's political leaders. Its key recommendation is that DOE 
fusion planners devote considerable resources to analytical efforts 
aimed at determining the need for fusion and the timing of that need, 
in order to convince policymakers that they need do more than 
preserve fusion as an option for application at some indefinite point 
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in the future. It is the thesis of the report that, in fact, an act of 
political vision on the part of the Nation's leaders will be required to 
accomplish fusion commercialization. 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


17160 (COO—2218-150) Study of fusion product effects in field- 
reversed mirrors. Driemeyer, D.E. (Illinois Univ., Urbana (USA). 
Dept. of Nuclear Engineering). 1980. Contract AS02-76ET52040. 
202p. Dep. NTIS, PC A10/MF AOl1. 

Thesis. 

The effect of fusion products (fps) on Field-Reversed Mirror 
(FRM) reactor concepts has been evaluated through the develop- 
ment of two new computer models. The first code (MCFRM) treats 
fps as test particles in a fixed background plasma, which is represent- 
ed as a fluid. MCFRM includes a Monte Carlo treatment of Cou- 
lomb scattering and thus provides an accurate treatment of fp 
behavior even at lower energies where pitch-angle scattering be- 
comes important. The second code (FRMOD) is a steady-state, 
globally averaged, two-fluid (ion and electron), point model of the 
FRM plasma that incorporates fp heating and ash buildup values 
which are consistent with the MCFRM calculations. These codes 
have been used extensively in the development of an advanced-fuel 
FRM reactor design (SAFFIRE). A Catalyzed-D version of the 
plant is also discussed along with an investigation of the steady-state 
energy distribution of fps in the FRM. User guides for the two 
computer codes are also included. 


17161 (COO—2387-114) Lower hybrid heating associated with 
mode conversion on the Wisconsin octupole. Owens, T.L. (Wisconsin 
Univ., Madison (USA)). Aug 1979. Contract EY-76-S-02-2387. 189p. 
Dep. NTIS, PC A04/MF AO1. 

Thesis. 

This thesis addresses the following key issues in the lower 
hybrid frequency range: 1. What are the importent physics aspects of 
wave propagation and heating in an experimental situation? 2. How 
effective is plasma heating in the complex magnetic field configura- 
tion of the octupole? Experimental work is accomplished by launch- 
ing 1-10ms pulses of up to 40kW of radio frequency power at 
140MHz corresponding to the hot plasma lower hybrid resonance in 
the octupole. A diploe antenna which is moveable radially and is 
also rotatable couples wave power to the plasma. Coupling efficien- 
cies greater than 95% are achieved by proper antenna placement 
near the edge of the plasma radial density profile. 


17162 (COO—4631-10) Experimental test of resonant absorption 
theory. Progress report, October 1, 1979-December 31, 1979. Yablon- 
ovitch, E. (Harvard Univ., Cambridge, MA (USA)). Jan 1980. 
Contract ED-78-S-02-4631. 3p. Dep. NTIS, PC A02/MF AO1. 

The laser-shockfront interaction experiment has been per- 
formed using the 100 psec FWHM pulses available from our newly 
installed high-pressure laser amplifier. The interaction time is so 
short that the hydrodynamic expansion which distinguishes He tar- 
gets from D, is absent. Good experimental reproducibility results. 


17163 (GA-A—15671) Shaping and characteristics of doublet 
in Doublet III. Ohkawa, T. (General Atomic Co., San 

Diego, CA (USA)). Oct 1979. Contract AT03-76ETS1011. 8p. 

(CONF-790912—12). Dep. NTIS, PC A02/MF AO1. 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 

The shaping and plasma characteristics of doublet plasmas in 
Doublet III with high-Z limiters are described. Typical steady-state 
pa at B/sub T/ = 24 kG are I/sub p/ = 1.5 MA, V/sub 
loop/ = 1.6 V, T/sub e/(O) = 1.0 keV, anti n/sub e/ = 4x 10" 
cm™*, Z/sub eff/ = 2, q(O) ~ 1 and tau /sub E//sup e/(O) = 20 
msec. Electron energy confinement and maximum plasma density 
are in agreement with standard circular tokamak empirical scalin 
laws. Chromium and molybdenum appear to be the dominant high-Z 

lasma contaminants, with relative concentrations of ~ 10/sub -4/. 
¢ central power balance does not appear to be dominated by high- 
Z impurity radiation. 


17164 (INIS-mf—5121, pp 144) Beat heating of a cold dense 
plasma by two synchronized CO, laser beams. Chu, E.; Druce, R.; 
Gordon, L.; Hagler, M.; Kristiansen, M. (Texas Tech Univ., Lub- 
bock (USA). Dept. of Electrical Engineering); Bengston, R. (Texas 
Tech Univ., Lubbock (USA). Dept. of Physics); Engelhardt, A.G. 
(Los Alamos Scientific Lab., NM (USA)). 1978. 

In 12. European conference on laser interaction with matter. 
Section 1. High power lasers and research programs. Summaries of 
reports. 


17165 (MSNW—79-1045-5) Axial laser heating of three meter 
theta pinch plasma. Hoffman, A.L.; Lowenthal, D.D. (Mathematical 
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Sciences Northwest, Inc., Bellevue, WA (USA)). Nov 1979. Con- 
tract EY-76-C-06-2319. 46p. Dep. NTIS, PC A03/MF AOl1. 

The results of a four-year effort on laser heating a 3-m long 
plasma in a fast rising solenoidal field are presented. It was found 
that beam trapping density minimums could be maintained for the 
length of the laser pulse if the plasma diameter exceeded about 1.5 
cm. The erosion of the density minimum was governed by classical 
diffusion processes. Three-meter long plasmas in 2.6 cm bore plasma 
tubes could be fairly uniformly heated by 3.0 kJ of COs: laser 
radiation. Best results were obtained when heating began before or 
during the theta pinch implosion phase and the plasma fill pressure 
exceeded 1.0 torr Hz. Plasma line energies of about 1 kJ/m could be 
obtained in a magnetic field rising to 6 tesla in 4.7 psec. 


17166 (N—79-23789) Preliminary experiments of lower hybrid 
heating in tokamak plasma on JIPP t-2. Okhubo, K.; Matsuura, K.; 
Fujita, J.; Itoh, S.; Kadota, K. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Feb 1979. 21p. NTIS, PC A02/MF AOl1. 

At plasma density (1.4-2.4) x 10 to the 13th power/cu cm 
toroidal magnetic field 26.4 kG, RF frequency 0.8 GHz and RF 
power to torus 60 kW, effective ion heating as high as 100 eV and no 
high-energy tail in the parallel energy spectrum was observed. 
Heating of electrons and ions is discussed on the basis of energy 
balance and turning point of lower hybrid wave. The increases of 
electron density and loop voltage are also described. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 16401 


17167 (COO—2456-70) Spectroscopic study of turbulent heating 
in the high beta tokamak - Torus II. Georgiou, G.E. (Columbia 
Univ., New York (USA). Plasma Lab.). 1979. Contract EY-76-S-02- 
2456. 144p. Dep. NTIS, PC A07/MF AO1. 

Visible spectroscopy, involving line profile and line intensity 
measurements, was used to study the turbulent heating of the rectan- 
gular cross-section high-beta tokamak Torus II. The spectroscopy 
was done in the visible wave-length region using a six channel 
polychrometer having 0.2 A resolution, which is capable of radial 
scans of the plasma. The plasma, obtained by ionizing helium, is 
heated by poloidal skin currents, induced by a rapid (tau/sub R/ = 
1.7 psec) change of the toroidal magnetic field either parallel or anti- 
parallel to the initial toroidal bias magnetic field, which converts a 
cold toroidal Z-pinch plasma into a hot tokamak plasma. 


17168 (LA—8262-MS) Optical mixing as a plasma diagnostic. 
Forman, P.R.; Riesenfeld, W. (Los Alamos Scientific Lab., NM 
(USA)). Mar 1980. Contract W-7405-ENG-48. 38p. Dep. NTIS, PC 
A03/MF AOl 

The nonlinear interaction of electromagnetic waves in a 
plasma are examined as the basis for a new and useful diagnostic 
tool. In particular, we consider the Raman-Induced Kerr Effect 
(RIKE) in a magnetic field-free plasma, and evaluate the characteris- 
tics of various laser sources and detecting equipment necessary for 
the implementation of a sensitive RIKE scattering system. Our 
conclusion is that the present state of technology permits the design 
of promising diagnostics systems of this type. Finally, we express 
reasonable conjectures on the generalization of the effect to magne- 
toplasmas, in which the measurement could lead to the determina- 
tion not only of density, but also of the magnitude and direction of 
the imbedded magnetic field. 


17169 (ORNL—5498, pp 138-139) Measurements of tokamak 
poloidal fields by Faraday rotation. Hutchinson, D.P.; Vander Sluis, 
K.L.; Staats, P.A. Jun 1979. 

In Physics Division annual progress report for period ending 
December 31, 1978. 

In the experimental study of tokamak plasmas it is important 
to know the spatial profile of the poloidal magnetic field, since this 
field provides MHD stability. Theoretical analysis indicates that the 
poloidal field can be determined by projecting several chords of 
linearly polarized electromagnetic waves through the plasma and 
measuring the Faraday rotation of the polarization. A Faraday 
rotation apparatus was constructed and placed in use first in a bench 
test to simulate a plasma experiment. A 393-um (cw) HCOOH laser 
was pumped by a cw CO» laser. The 393-um laser beam 
through two wire grid polarizers, a ferrite plasma simulator, and an 
rf modulator. For small modulation, the amplitude of the output 
signal at the modulation frequency was directly proportional to 6/ 
sub m/ sin (2 6/sub p/), where 6/sub m/ is the amplitude of the 
modulation angle, and @/sub p/ is the angle of the simulated plasma 
rotation. The results of the simulation tests are shown, both the 
predicted and measured results are plotted. A polarization sensitivity 
of 26 mV/milliradian was obtained at a modulation angle of 149 
milliradians with an FIR laser power of 4 mW. Subsequently, the 
apparatus was installed on the RENTOR tokamak at Rensselaer 
Polytechnic Institute. Initial measurements with the electron density 
interferometer indicated that the electron density was 2 to 3 x 10 
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cm~’, that the plasma diameter was much smaller than that of the 
vacuum vessel, and that the spatial position of the plasma was 
unstable. 1 figure. (RWR) 


17170 (ORNL/TM—7172) Determination of plasma shape from 
field measurements on ISX-B. Swain, D.W.; Bates, S.; Neil- 
son, G.H.; Peng, Y.K.M. (Oak Ridge National Lab., TN (USA)). 
| 1980. Contract W-7405-ENG-48. 52p. Dep. NTIS, PC A04/MF 
AOl. 
The ISX-B tokamak has Fs coil system oes to 
pow circular, elliptical, and D-shaped plasmas. Plasma shape and 
w-order multipole moments of the plasma current distribution are 
determined from experimental measurements of B/sub Z/, B/sub R/ 
, and/or psi around the periphery of the vacuum chamber. The 
experimental arrangement and method of analysis of results, using a 
least squares method to fit the data points to a finite current filament 
model, are described in this report. Plasma shape results for circular 
and D-shaped plasmas with b/a = 1.5 and an analysis of the 
sensitivity of the technique to measurement errors are presented. 
The results indicate that this method gives accurate measurements of 
the plasma boundary and is relatively insensitivie to errors. 


bid <4 (UCRL—81478) Time resolved, sub-keV x-ray measure- 

its using filtered x-ray diodes. Tirsell, K.G.; Kornblum, H.N.; 
Slivinsky, V.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 18 Aug 1979. Contract W-7405-ENG-48. 28p. 
(CONF-781053—15). Dep. NTIS, PC A03/MF AO1. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

Filtered x-ray diode detectors were used to measure absolute 
x-ray spectra below 1.5 keV at the Lawrence Livermore Laboratory 
Argus and Shiva laser facilities. We use K or L-edge filters in five 
and ten channel arrays to obtain energy resolution between 200 eV 
and 1.5 keV with channel FWHM's typically 200 eV. A channel 
with relatively uniform energy response is employed to independent- 
ly measure the total x-ray energy up to 1.5 keV. Filter transmissions 
and detector sensitivities are measured absolutely to within +- 10% 
and +- 20% respectively at Lawrence Livermore Laboratory. With 
a FWHM time response that is less than 180 ps, the windowless 
diode detector developed for our experiments does not contribute 
significantly to system time response. Most of the fast osci 
that we use for recording signals have a FWHM of 300 or 700 ps. 
We present, as examples, some ten channel x-ray spectral results 
obtained for disk irradiations at the Argus 1.06 micron laser facility. 


17172 (UCRL—82888) MFTF plasma diagnostics data acquisi- 
tion system. Davis, G.E.; Coffield, F.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W-7405- 
ENG-48. 4p. (CONF-791102—117). Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The initial goal of the Data Acquisition System (DAS) is to 
control 11 instruments chosen as the startup diagnostic set and to 
collect, process, and display the data that these instruments produce. 
These instruments are described in a paper by Stan Thomas, et. al. 
entitled "MFTF Plasma Diagnostics System.” The DAS must be 
modular and flexible enough to allow upgrades in the quantity of 
data taken by an instrument, and also to allow new instruments to be 
added to the system. This is particularly necessary to support a 
research project where needs and requirements may change rapidly 
as a result of experimental findings. Typically, the startup con’ 
tion of the diagnostic instruments will contain only a fraction of the 
planned detectors, and produce approximately one half the data that 
the expanded version is designed to generate. Expansion of the 
system will occur in fiscal year 1982. 


17173 (UCRL—83820) Fizeau plasma interferometer. Frank, 
A.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1980. Contract W-7405-ENG-48. 9p. (CONF-800320—1). 
Dep. NTIS, PC A02/MF AOl. 

From 3. topical conference on high temperature plasma diag- 
nostics; Los Angeles, CA, USA (17 Mar 1980). 

per describes a technique by which the sensitivity of 

plasma yo meters can be increased. Stabilization and fractional 
fringe measurement techniques have a to the point where 
additional optical sensitivity could be useful. (MOW) 


17174 Five-frame, x-ray camera for charged particle, inertial 
confinement fusion studies. Fehl, D.L.; Chang, J.; Kuswa, G.W.; 
Mendel, C.W. (Sandia Laboratories, Albuquerque, New Mexico 
87185). Rev. Sci. Instrum.; §1: No. 3, 292-298(Mar 1980). 

A prototype framing x-ray camera has been developed for 
photographic studies of inertial confinement fusion (ICF) Acer on 
irradiated by charged particle beams. Electron images from 
independently gated, microchannel plates are transported out of the 
radiation field by means of a toroidal magnetic field and are perma- 
nently recorded on film. The calculated, effective exposure time is 
< or =5 ns (FWHM), and the resolution at the object is presently 
limited by the x-ray pinhole optics to ~0.5 mm. Time-resolved 
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photographic studies have been made of luminous targets irradiated 
by pulsed electron and ion beams. The camera has also been adapted 
for single frame, x-radiographic studies of nonluminous imploding 
targets. 


17175 Broadband superheterodyne tracking circuits for millime- 
ter-wave measurements. Doane, J.L. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08540). Rev. Sci. In- 
strum.; 51: No. 3, 317-320(Mar 1980). 

Superheterodyne stimulus-response measurements can be 
made with high dynamic range, but are often sensitive to oscillator 
frequency drift and noise. The usual techniques for reducing this 
sensitivity often become impractical at millimeter-wave frequencies 
and above. This paper describes a feedforward tracking technique 
and its application to single frequency millimeter-wave interfero- 
metry and Doppler-shift scattering measurements on tokamak plas- 
mas. Swept frequency transmission measurements can also be made 
with high dynamic range using this technique. 


PLASMA KINETICS - GENERAL 


17176 (CONF-791057—3) Hydrogen recycling: fundamental 
processes. Picraux, S.T. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 5p. Dep. NTIS, PC A02/MF AOl1. 

From Workshop on hydrogen recycling; Livermore, CA, 
USA (17 Oct 1979). 

The recycling of hydrogen at the interior surfaces of plasma 
devices is an important and largely uncontrolled process at present. 
There remain important questions concerning the fundamental proc- 
esses involved in recycling phenomena and the material dependence 
of these . A primary aim of the fundamental studies should 
be to develop sufficient understanding of the influence of materials 
properties on hydrogen recycling so that the materials and machine 
operating conditions can be selected to give maximum control of 
hydrogen recycling. In addition, realistic models of the wall behav- 
ior under recycling conditions need to be developed. Such modeling 
goes hand-in-hand with both fundamental process studies and in situ 
measurements, and may provide sufficient overall understanding of 
the influence of recycling on machine operation to impact design 
decisions effecting such important processes as impurity control, 
plasma, fueling, and pulse length. 


17177 (N—79-23795) Reserach activities of the institute of 

research forschungsbericht 1976. Annual 1976. (Stutt- 
gart Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 1976. 
43p. NTIS, PC A03/MF AOl. 

The activities of the Plasma Research Institute of the Univer- 
sity of Stuttgart during 1976 are described. Topics discussed, with 
emphasis on waves and plasma heating, are high voltage-belt-pinch 
— laser diagnostics, development of short duration pulse 
asers, and plasma focus techniques. 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 17169 


17178 (CONF-791102—122) Impurity control system for the 
STARFIRE commercial fusion reactor. Brooks J.N.; Baker, C.C.; 
Stevens, H.C.; Trachsel, C.A. i National Lab., IL (USA); 
McDonnell Douglas Astronautics Co., St. Louis, MO (USA)). 1979. 
Contract W-31-109-ENG-38. Sp. Dep. NTIS, PC A02/MF AOl. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The STARFIRE impurity control system is based on a low-Z 
coated limiter/vacuum system which collects and pumps about 30% 
of the particle flux at the edge of the plasma. This pumping efficien- 
cy, when combined with about a 1.5-T additional margin in the 
toroidal magnetic field, is sufficient to maintain the steady-state 
helium concentration to ~ 10% while permitting a tritium burnup 
fraction at ~ 10%. In order to keep the heat load on the limiter to 
reasonable limits, about 80% of the alpha-particle energy is radiated 
to the first wall by injecting a very small amount of appropriate 
impurity ions. 


17179 (PPPL—1636) Experimental evidence of charge exchange 
recombination of highly ionized iron and titanium in Princeton Large 
Torus. Suckewer, S.; Hinnov, E.; Bitter, M.; Hulse, R.; Post, D. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Feb 1980. Con- 
tract EY-76-C-02-3073. 2ip. Dep. NTIS, PC A02/MF AOI. 

The observed behavior of the emissivitives of boron-like 
FeXXIll, lithium-like FeXXIV and TiXX, and the helium-like 
FeXXV ions in the PLT tokamak during highpower neutral (H° or 
D°) beam heating is described. A substantial lowering of the domi- 
nant ionization state in the center of the discharge while the electron 
temperature is rising, is attributed primarily to increased recombina- 
tion rate of the ions through charge exchange with neutral hydro- 
gen. This interpretation is supported by the different space and time 
behavior of the lithium-like annd boron-like ions of comparable 
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ionization potentials, and by comparisons of neutral beam heating of 
the plasma with ion cyclotron resonance heating, which does not 
appreciably change the neutral hydrogen concentration. The obser- 
vations are compared with approximate zero-dimensional model 
calculations, using experimental plasma conditions and estimated 
charge exchange rates. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 17205 


17180 (COO—2456-57) Numerical simulation studies of toroidal 

. Park, W. (Columbia Univ., New York (USA). Plasma Lab.). 
1978. Contract EY-76-S-02-2456. 157p. Dep. NTIS, PC A08/MF 
AOl. 

A time dependent two-dimensional MHD calculation for 
pinch experiments, previously developed at Columbia, is improved 
and modified so that very long calculations (until the plasma reaches 
a quasi-equilibrium state) are possible. The calculation method is 
presented, and the simulation results of the Jutphaas screw pinch SP- 
1 and the Los Alamos reverse-field pinches ZT-I, ZT-S and ZT-40 
are studied. 


17181 (COO—2456-69) Numerical study of the initial dynamics 
in tormac. Aydemir, A.Y. (Columbia Univ., New York (USA). 
Plasma Lab.). 1979. Contract EY-76-S-02-2456. 234p. Dep. NTIS, 
PC Al11/MF AOl. 

Thesis. 

Using a single fluid magnetohydrodynamic (MHD) code, we 
study the initial plasma dynamics in Tormac, an experimental device 
which attempts to confine plasma in a toroidal, two-pole cusp field. 
The code is in two dimensions and includes classical electrical 
conductivity and a constant heat conductivity. The full set of nonlin- 
ear MHD equations for the mass density, fluid velocity, temperature, 
the poloidal flux function, and the poloidal current function are 
solved using a predictor-corrector method. 


17182 (COO—4259-T2) Progress in application of hybrid nu- 
merical simulation methods to magnetic confinement systems. Period 
covered: March-October 1979. Morse, R.L. (Arizona Univ., Tucson 
(USA). Engineering Experiment Station). 1979. Contract EG-77-S- 
02-4259. 2ip. Dep. NTIS, PC A02/MF AO1. 

Hybrid codes developed to simulate high density, high-8 
—_ have been applied primarily to heating, ignition, and burn of 
inear reactor systems and to current profile pen awry and related 
stability changes in tokamaks. Some code development has also been 
done to incorporate Monte Carlo a transport and to make it possible 
to treat rotation and rotational instability in compact tori and linear 
systems. Also, analytic expressions for temperature profiles and heat 
loss caused by thermal conduction in compact tori have been ob- 
tained. 


17183 (COO—4264-7) 2s 2p *P,° — 2s? ‘So intercombination 
line in beryllium-like krypton, molybdenum and tungsten. Glass, R. 
(Pennsylvania State Univ., University Park (USA). Dept. of Com- 
puter Science). 1979. Contract EG-77-S-02-4264. 24p. Dep. NTIS, 
PC A02/MF AO1. 

Transition probabilities are evaluated for the 2s 2p *P,°— 2s? 
1So transition in beryllium-like ions for krypton, molybdenum and 
tungsten, using configuration-interaction wavefunctions. The impor- 
tance of the 2s 3p 'P;° configuration is considered. 


17184 (COO—4264-8) Breit-Pauli approximation for highly ion- 
ized beryllium-like ions Kr XXXIII, Mo XXXIX and W LXXI. Glass, 
R. (Pennsylvania State Univ., University Park (USA). Dept. of 
Computer Science). 1979. Contract EG-77-S-02-4264. 26p. Dep. 
NTIS, PC A03/MF AOl. 

Oscillator strengths and transition probabilities were calculat- 
ed for transitions between the 1s? 2s*, 1s? 2s 2p and 1s? 2p? states, 
namely: 1So/sup e/ — 'P,° 'P,°—> 'De/sup e/; 'P:° — 'So/sup e/ 
and *P/sub J/° — *P/sub J//sup e/. A common set of radial 
functions is used. It is found that for aliowed transitions the one- 
electron relativistic operators are more important than the Breit- 
Pauli corrections. 


17185 (COO—4264-11) Calculations of transition probabilities in 
the Z sequence. Fischer, C.F.; Hansen, J.E. (Pennsylvania State 
Univ., University Park (USA). Dept. of Computer Science; Amster- 
dam Univ. (Netherlands). Zeeman Lab.). 1979. Contract EG-77-S- 
02-4264. 2p. (CONF-790780—1). Dep. NTIS, PC A02/MF AO1. 

From 11. EGAS conference; Paris, France (10 Jul 1979). 

Multiconfiguration Hartree-Fock calculations have been car- 
ried out for a number of ions in the Zn I isoelectronic sequence 
between Zn I and W XLV. The purpose of the calculations was to 
obtain reliable oscillator strengths for highly ionized atoms of inter- 
est in fusion research. Relativistic effects have to be taken into 
account for highly ionized systems and it has been found that this is 
possible, at least for the resonance line, by combining non-relativistic 
line strengths with relativistic transition energies. If the non-relativis- 
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tic line stren include correlation effects the calculated oscillator 
strengths 1 take both correlation and relativistic effects into 
account, at least approximately. In the present calculations the 
correlation between the valence electrons as well as the correlation 
(core polarization) between these and the 3d"° shell have been taken 
into account. 


17186 (COO—4264-13) Oscillator strengths for highly ionized 
atomic systems. Final report, May 1, 1977-December 31, 1979. Fisch- 
er, C.F. (Pennsylvania State Univ., University Park (USA)). Dec 
po Contract EG-77-S-02-4264. 19p. Dep. NTIS, PC A02/MF 
A0l. 

Oscillator strengths (or f-values) for resonance transitions in 
highly ionized atoms have assumed importance in fusion plasma 
research. Beam-foil spectroscopy has been able to deduce some of 
these values but present experimental limitations restrict its applica- 
bility. A theoretical study of trends along an isoelectronic sequence 
has provided an alternative approach. The Multi-configuration Har- 
tree-Fock method (MCHF) is a general theoretical method for 
determining wavefunctions for atomic states from which oscillator 
strengths can be computed. A first-order theory has been shown to 
yield reliable f-values provided the ionization energy is predicted 
with reasonable accuracy and the transition matrix element is not 
sensitive to cancellation effects. General computer programs have 
been developed for this method and extended to include the domi- 
nant relativistic effects. 


17187 (GA-A—15744) Two-point model for electron transport in 
EBT. Chiu, S.C.; Guest, G.E. (General Atomic Co., San Diego, CA 
(USA)). Jan 1980. Contract ATO03-76ETS1011. 20p. (CONF- 
791228—2). NTIS, PC A02/MF AO1. 
me Fae eer ring physics workshop; Oak Ridge, TN, USA (3 
1 

The electron transport in EBT is simulated by a two-point 
model corresponding to the central plasma and the edge. The central 
plasma is assumed to obey neoclassical collisionless transport. The 
edge plasma is assumed turbulent and modeled by Bohm diffusion. 
The steady-state temperatures and densities in both regions are 
obtained as functions of neutral influx and microwave power. It is 
found that as the neutral influx decreases and power increases, the 
edge density decreases while the core density increases. We con- 
clude that if ring instability is responsible for the T-M mode transi- 
tion, and if stability is correlated with cold electron density at the 
edge, it will depend sensitively on ambient gas pressure and micro- 
wave power. 


17188 (LA—8185-M5) Comparison of zero-dimensional and one- 
dimensional thermonuclear burn computations for the reversed-field 


pinch reactor (RFPR). Nebel, R.A.; Hagenson, R.L.; Moses, R.W.; 
Krakowski, R.A. (Los Alamos Scientific Lab., NM (USA)). Jan 
1980. Contract W-7405-ENG-36. 4lp. Dep. NTIS, PC A03/MF 
AOl. 

Conceptual fusion reactor designs of the Reversed-Field 
Pinch Reactor (RFPR) have been based on profile-averaged zero- 
dimensional (point) plasma models. The plasma response/perform- 
ance that has been predicted by the point plasma model is re- 
examined by a comprehensive one-dimensional (radial) burn code 
that has been developed and parametrically evaluated for the RFPR. 
Agreement is good between the zero-dimensional and one-dimen- 
sional models, giving more confidence in the RFPR design point 
reported previously from the zero-dimensional analysis. 


1718S (ORNL/TM—7075) Eikonal expansion of the Vlasov- 
Maxwell equations valid near cyclotron resonance. Weitzner, H.; 
Batchelor, D.B. (Oak Ridge National Lab., TN (USA)). Jan 1980. 
Contract W-7405-ENG-26. 40p. Dep. NTIS, PC A03/MF AOl. 

In the usual formulations of geometrical optics, the physics of 
the medium enters the equations through a conductivity tensor 
operator o. An essential assumption in the subsequent expansion is 
that the magnitude of o/sup H/, the Hermitian part of o, is much 
smaller than o-/sup A/, the anti-Hermitian part. In a finite tempera- 
ture plasma with w/sub pe/ ~ absolute value 1/sub e/, this condi- 
tion is always violated sufficiently close to cyclotron resonance, 
even though in many cases the waves are weakly damped and k is 
slowly varying. Simultaneously expanding the Vlasov equation and 
Maxwell equations and taking explicit account of the relative magni- 
tude of the electric field components in the ordering scheme yields a 
formalism in terms of real rays, real eikonal function, and slowly 
varying amplitude that is valid at cyclotron resonance. It is assumed 
that w/sub pe/ ~ absolute value 1/sub e/ ~ o are large, that w = 
absolute value 2/sub e/, and that v/sub e/k/w is small. It is shown 
that when the waves are weakly damped at cyclotron resonance, the 
ray trajectories are to leading order exactly those of cold plasma 
theory. 


17190 bap att ps Effects of toroidal field ripple on suprath- 
ermal ions in tokamak plasmas. Goldston, R.J.; Towner, H.H. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab). Feb 1980. Contract 
EY-76-C-02-3073. 54p. Dep. NTIS, PC A04/MF AOl1. 
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Analytic calculations of three important effects of toroidal 
fg pple spathermal nti kak plasmas ae presented 
collisional ripple- beam ions become 
ereggeld ta Nieel Eieaolbc al oo tae tips due to pitch- 
angle scattering as they traverse the er on barely unripple- 
enpend otis. Zo. te staand gence, ceSarien Sane tasees. 
ular untrapped ions are captured (again near a banana 
tip) ue to their finite orbits, which carry them out into regions of 
higher ripple. In the third process, banana-drift diffusion, fast-ion 
nea dep necbe: ph dag wn recisely, due to ripple-induced variable 
souien Geatel wane. ton toneee ton. These three mechanisms lead 
payne te pada p Aananey “he sal furs neutral-beam-inject- 
ed ions when the quantity a* identical €/sin @/NgQ is of order 
unity or smaller. 


17191 (PPPL—1638) Generalization of Connor and Hastie's 
G(a). Goldston, R.J.; Towner, H.H. (Prin- 

ceton Univ., NJ (USA). Plasma Physics Lab). Feb 1980. Contract 

EY-76-C-02-3073. Tp. Dep. NTIS, PC A02/MF AO1. 

In their calculation of transport due to ripple trapping, 
Connor and Hastie employ a factor G(a) to take into account the 
FRA semetinn <6 Sen Capea Cane af Gs read Meets Oa. 

'y assume, however, that the toroidal field ripple 5, is 
independent of poloidal angle. In this letter, we generalize G to treat 
any arbitrary poloidal variation of 5, and also high beta and noncir- 
cular plasma configurations. 


17192 (UCRL—83596) Theoretical view of the plasma focus. 
Maxon, S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Feb 1980. Contract W-7405-ENG-48. Sp. (CONF- 
800409—2). Dep. NTIS, PC A02/MF AOI. 

From International conference on plasma physics; Nagoya, 
Japan (7 Apr 1980). 

The present theory of the plasma focus device is discussed. 
Experiments at low pressure clearly show a disruption of the current 
sheath and the formation of energetic electron and ion beams in a 
turbulent medium. Possible directions for calculations to explain this 
— of magnetic energy into charged particle beams are 
indicated. 


17193 (UCRL—83923) Focal spot size 
a . 


). Livermore 
Lab.). 23 Jan 1980. Contract W-7405-ENG-48. 12p. (CONF- 
7910122—8). Dep. NTIS, PC A02/MF AO1. 
Heavy ion fusion workshop; Berkeley, CA, USA (29 
Oct 1 . 

Results from calculations of focal spot size for beam transport 
through a gas-filled reactor are summarized. In the converging beam 
mode, we find an enlar, aeces cline. This Calmeneseta oon 
scattering and zeroth o self-field effects. 
be minimized by maintaining small reactors together with a aolvccan 
choice of the us medium. The self-focused mode, on the other 
hand, is relatively insensitive to the reactor environment, but is 
critically dependent upon initial beam quality. This requirement on 
beam quality can be tly eased by the injection of an 
electron beam of modest current from the opposite wall. 


PLASMA PRODUCTION 


17194 (SAND—80-0154) Laser heating of a molecular gas chan- 
nel. Olsen, J.N.; Baker, L. (Sandia Labs., a NM (USA)). 
Feb 1980. Contract EY-76-C-04-0789. 24p. Dep S, PC A02/MF 
AOl. 

The first steps toward laser-initiated discharge channels are 
outlined, wherein we determine the tem — and density changes 
= are to be expected with reasonable laser energies. To this end, 

— cross sections were measured as a function ad =k pel 
ay uning, and laser energy for NHs and C2H, gases. 
these we Foc - a number of hydrodynamic simulations were 
with the CHARTB hydrocode which show that an efficient conver- 
sion of initial vibrational temperature into translational 
occurs. Moreover, it is seen that the hydrodynamic motion is slow 
compared to reasonable relaxation times so that this efficiency is not 
unique to NHs with its anomalously fast relaxation time. 


PLASMA INSTABILITIES 


17195 (AD-A—068636) Hall current effects on tearing modes in 
rotating reverse field plasmas. Final technical report, October 1977- 
September 1978. Kappraff, J.; Grossman, W.; Kress, M. (New Jersey 
Inst. of Tech., Newark (USA)). Mar 1979. Contract N00014-78-C- 
0264. 65 NTIS, PC A04/MF AOl. 

The effect of rigid body rotation, Hall effect, and position of 
the outer retaining wall on the growth rates of tearing modes has 
been investigated for a family of reversed field Theta pinch equilib- 
ria. Parameters sensitive to the physics of a boundary line surround- 
ing the neutral surface of the plasma are identified and used to show 
how stability to tearing modes is enhanced by rotation of the plasma 
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column in a preferred direction. Stabilization of the tearing modes is 
also found to be sensitive to well position and particle density and it 
is found that the tearing modes may even be quenched at critical 
values of the angular velocity for outer wall positions sufficiently 
close to the plasma vacuum interface. 


17196 (DOE/ER/02220—T1) Stability analysis of a hot elec- 
tron EBT plasma. Van Dam, J.W.; Lee, Y.C. (Institute for Advanced 
Study, Princeton, NJ (USA)). Dec 1979. Contract EY-76-S-02-2220. 
19p. Dep. NTIS, PC A02/MF AO1. 

Previous theoretical studies have predicted that an EBT- 
confined plasma will have a stable equilibrium for beta values of the 
toroidal core plasma comparable to the beta value for the hot 
electron annulus. We show that, when the ring is allowed to be 
perturbed, there is a new physical effect, enhanced compression of 
the core plasma; that in the limit of negligible B/sub core/, the 
interchange mode is stable for B/sub ring/ greater than about 20%, 
as was found before; but that when the core pressure is increased, 
the plamsa goes unstable again at values of B/sub core/ significantly 

ler than the value for B/sub ring/. 


17197 (DOE/ET/53087—1) Plasma stabilization experiment. 
First technical report, 1 May 1979-30 September 1979. Sziklas, E.A.; 
Fader, W.J.; Jong, R.A.; Polk, D.H.; Stufflebeam, J.H. (United 
Technologies Research Center, East Hartford, CT (USA)). Oct 
1979. Contract AC02-79ET53087. 6lp. (UTRC/R—79-954605). 
Dep. NTIS, PC A04/MF AO1. 

The Plasma Stabilization Experiment is an effort to enhance 
stability in a mirror-confined plasma by stoppering cold ions with rf 
fields applied near the mirror throats. In this initial report period, 
primary and backup antennas were designed and fabricated. The 
primary pair was installed in the UTRC mirror facility and stabiliza- 
tion tests were initiated. In these initial tests rf power was applied to 
only one antenna at a time. Preliminary results indicate a stoppering 
effect at the mirror throat subjected to the rf and a simultaneous 
increase in the rate of decay of the confined plasma. These observa- 
tions suggest the stoppering effect at one mirror throat is more than 
offset by an enhanced loss rate through the other throat. In the next 
je series rf power will be applied simultaneously in both mirror 
throats. 


17198 (GA-A—15745) Flute-interchange stability in a hot elec- 
tron plasma. Dominguez, R.R. (General Atomic Co., San Diego, CA 
(USA)). Jan 1980. Contract ATO03-76ET51011. 27p. (CONF- 
791228—1). Dep. NTIS, PC A03/MF AOI1. 

From EBT ring physics workshop; Oak Ridge, TN, USA (3 
Dec 1979). 

Several topics in the kinetic stability theory of flute-inter- 
change modes in a hot electron plasma are discussed. The stability 
analysis of the hot-electron, curvature-driven flute-interchange 
mode, previously performed in a slab geometry, is extended to a 
cylindrical tae” The cold electron concentration necessary for 
stability differs substantially from previous criteria. The inclusion of 
a finite temperature background plasma in the stability analysis 
results in an ion curvature-driven flute-interchange mode which may 
be stabilized by either hot-electron diamagnetic effects, hot-electron 
plasma density, or finite (ion) Larmor radius effects. 


17199 (LA-UR—80-447) Viscoresistive g-modes and ball 

jan, R.Y.; Paris, R.B. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 5p. (CONF-800409—3). 
Dep. NTIS, PC A02/MF A0O1. 

From International conference on plasma physics; Nagoya, 
Japan (7 Apr 1980). 

The resistive G-mode and its particular form, the resistive 
ballooning mode, are treated as limits of a single simple model. 
MHD theory including parallel and perpendicular viscosity, finite 
shear, and finite beta is employed to study their linear stability. 


17200 (N—79-21907) Numerical investigation of current driven 
dissipative drift wave turbulence including finite beta and quasilinear 
effects in a tokamak plasma. Weiland, J. (Nagoya Univ. (Japan). Inst. 
of Plasma Physics). 1979. 32p. NTIS, PC A03/MF AOI. 

Excitation of dissipative drift wave turbulence with waves 
propagating perpendicular to the density gradient is studied numeri- 
cally, taking an average over the gradient coordinate. Both situations 
where the plasma current is the main source of instability and 
situations more close to an ordinary dissipative drift wave excitation 
were investigated in the presence of finite beta effects and ion 
viscosity. The main saturation mechanism is quasilinear modification 
of the background density. 


17201 (ORNL/TM—7074) High n ballooning modes in highly 
elongated tokamaks. An, C.H.; Bateman, G. (Oak Ridge National 
Lab., TN (USA)). Feb 1980. Contract W-7405-ENG-26. 5lp. Dep. 
NTIS, PC A04/MF AOI. 

An analytic study of stability against high n ballooning modes 
in highly elongated axisymmetric plasmas is presented and compared 
with computational results. From the equation for the marginal 
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pressure _— it is found that the local shear plays an important 
role on the stability of elongated and shifted plasma, and that high 
elongation deteriorates the stability by decreasing the stabilizing 
effects of field line bending and local shear. The net contribution of 
the local shear to stability decreases with elongation and shift for 
strongly ballooning modes (eigenfunctions strongly localized near 
the outer edge of the toroidal flux surfaces) but increases for inter- 
change modes (eigenfunctions more uniform along the flux surfaces). 
The computational study of high n ballooning modes in a highly 
elongated plasma reveals that lowering the aspect ratio and broaden- 
ing the pressure profile enhance the marginal beta for B/sub p/ less 
than unity but severely reduce the marginal beta for B/sub p/ larger 
than unity. 


17202 (ORNL/TM—7161) Nonlinear coupling of tearing modes 
with self-consistent resistivity evolution in tokamaks. Carreras, B.; 
Hicks, H.R.; Holmes, J.A.; Waddell, B.V. (Oak Ridge National Lab., 
TN (USA)). Feb 1980. Contract W-7405-ENG-26. 72p. Dep. NTIS, 
PC A04/MF AO. 

The nonlinear interaction of tearing modes of different heli- 
city is studied for realistic values of the tokamak parameters of 
resistivity and parallel heat conduction. The self-consistent evolution 
of the resistivity is taken into account through the electron heat 
conduction equation. For equilibrium q profiles inferred from elec- 
tron temperature profile measured before a tokamak disruption, the 
essential result is that the (m = 2; n = 1) model nonlinearly 
destabilizes other modes on a rapid time scale. Because of the 
development of magnetic islands of different helicity, the toroidal 
current density is severely deformed. These islands overlap and field 
lines become stochastic in a sizable plasma volume, flattening the 
temperature profile in this region through parallel heat transport. 
The deformation of the toroidal current produces a rapid decrease in 
the self-inductance of the plasma, and the voltage at the limiter 
decreases, becoming increasingly negative. An extensive survey of 
equilibria and initial conditions has been conducted, and a simple 
prescription for their nonlinear stability properties is given. 


17203 (ORNL/TM—7198) Applicability of high-n ballooning 
theory. Charlton, L.A.; Nelson, D.B.; Dory, R.A. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1980. Contract W-7405-ENG-26. 13p. 
Dep. NTIS, PC A02/MF AO1. 

An axisymmetric Tokamak equilibrium has been found for 
which the 1/n correction term to ballooning theory is as large as the 
(1/n)° term. It is concluded that improvements to the theory are 
needed to assess stability of such an equilibrium. 


17204 (PPPL—1627) Integral equation analysis of drift wave 

in a sheared slab geometry. Tang, W.M.; Rewoldt, G.; 
Frieman, E.A. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
= 1980. Contract EY-76-C-02-3073. 32p. Dep. NTIS, PC A03/MF 
AOl. 


The derivation of the appropriate form for the integral eigen- 
mode equation governing both electron and ion drift waves of 
arbitrary radial wavelengths in a sheared slab is presented. The 
solutions to this equation provide useful information regarding the 
absolute stability of universal modes and ion-temperature-gradient 
driven modes for arbitrary wavelengths, and particularly for short 
wavelengths. 


17205 (UCID—18496(Pt.2)) Physics basis for MFTF-B. Bald- 
win, D.E.; Logan, B.G.; Simonen, T.C. (eds.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 16 Jan 1980. Con- 
tract W-7405-ENG-48. 209p. Dep. NTIS, PC A10/MF AOI. 

The physics topics included here are the following: (1) adia- 
baticity, (2) MHD stability, (3) radial transport, (4) barrier physics, 
(5) loss-cone instability, (6) effect of gas recycling and secondary 
electron emission, (7) Monte Carlo simulations of tandem mirror 
physics, (8) charge-exchange pumping of thermal barriers, (9) 
vacuum pumping in the A-cell, and (10) microstability in the central 
cell. (MOW) 


17206 (UCRL—83952) Filamentation of a converging heavy ion 
beam. Lee, E.P.; Buchanan, H.L.; Rosenbluth, M.N. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.; Institute for 
Advanced Study, Princeton, NJ (USA)). 4 Feb 1980. Contract W- 
7405-ENG-48. 17p. (CONF-7910122—9). Dep. NTIS, PC A02/MF 
AOl. 

From Heavy ion fusion workshop; Berkeley, CA, USA (29 
Oct 1979). 

A major concern in the use of heavy ion beams as igniters in 
pellet fusion systems is the vulnerability of the beam to the trans- 
verse flamentation instability. The undesirable consequence of this 
mode is the transverse heating of the beam to the extent that 
convergence on the pellet becomes impossible. This work considers 
the case of a beam injected into a gas filled reactor vessel, where 
finite pulse length and propagation distance play an important role in 
limiting growth. Two geometries are analyzed: a nonconverging 
case where the radius at injection is nearly equal to the desired 
radius at the pellet, and a converging case in which the injection 





MAY 31, 1980 


radius is large and the beam is pre-focused to converge at the target. 
It is found that a cold beam will be severely disrupted if the product 
of the magnetic plasma frequency and the propagation distance is 
much larger than unity. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 17158 


17207 (LA—8198-MS) Simple model for an upper bound on 
density fluctuations in a turbulent pinch. Jacobson, A.R. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1980. Contract W-7405-ENG-36. 
5p. Dep. NTIS, PC A02/MF AOl1. 

A rough scaling relationship for plasma density fluctuations 
driven by magnetic field disturbances is derived. The result is found 
to agree with an earlier theory based on acoustic waves inflating 
magnetic flux surfaces. 


FUSION POWER PLANT TECHNOLOGY 


17208 (ANL/FPP/TM—125) STARFIRE: a commercial toka- 
mak reactor. (Argonne National Lab., IL (USA); McDonnell Doug- 
las Astronautics Co., St. Louis, MO (USA); General Atomic Co., 
San Diego, CA (USA); Parsons (Ralph M.) Co., Pasadena, CA 
(USA)). Dec 1979. Contract W-31-109-ENG-38. 193p. Dep. NTIS, 
PC A09/MF AOl1. 

The p of this document is to provide an interim status 
report on the STARFIRE project for the period of May to Septem- 
ber 1979. The basic objective of the STARFIRE project is to 
develop a design concept for a commercial tokamak fusion electric 
et plant based on the deuterium/tritium/lithium fuel cycle. The 

technical objective is to develop the best embodiment of the 
pa eo as a power reactor consistent with credible engineering 
solutions to design problems. Another key goal of the project is to 
give careful attention to the safety and environmental features of a 
commercial fusion reactor. 


17209 (CONF-791102—126) Results of systems studies for the 
STARFIRE commercial tokamak. Abdou, M.A.; Ehst, D.A.; Wa- 
ogee L.M. (Argonne National Lab., IL (USA); "McDonnell Doug- 

Astronautics Co., St. Louis, MO (USA)). 1979. Contract W-31- 
109-ENG-38. 6p. Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Extensive system and tradeoff studies were performed to 
support the selection process for the major parameters and design 
features of the STARFIRE commercial reactor. With a thermal 
power of 3800 MW, a neutron wall load of 3.5 MW/m? results in a 
relatively small-size reactor without imposing excessive require- 
ments on the first-wall cooling capability, maximum toroidal- 
netic field, and frequency of structural material requirements. This 
moderately high-wall load requires that the first-wall coolant be 
liquid (water or lithium) and the lifetime of the structural material is 
> 15 MW-y/m?. With moderate plasma elongation and beta the 
required maximum toroidal-field is ~ 11 T. STARFIRE is operated 
steady-state with no OH coil. The absence of an OH coil makes it 
possible to design the reactor with a low-aspect ratio (~ 2.5) and 

major ius. However, higher aspect ratios (~ 3.5-4) are 
favored when the plasma current is driven with rf because the power 
required for the current drive, P/sub rf/, is much larger at lower 
aspect ratio. Since P/sub rf/ increases at lower plasma temperature, 
the optimum design for STARFIRE om operation with plasma 
temperatures higher than those normally selected for designs with 
OH-driven current. 


17210 (CONF-791204—23) Starfire: a commercial tokamak re- 
actor. Baker, C.C.; Abdou, M.A. DeFreece, D.A.; Trachsel, C.A.; 
Graumann, D.; Kokoszenski, J. (Argonne National Lab., IL (USA)). 
poi Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC A04/MF 
AOl. 

From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

The basic objective of the STARFIRE Project is to develop 
a ee ee for a commercial tokamak fusion electric power 
plant on the deuterium/tritium/lithium fuel cycle. The key 
technical objective is to develop the best embodiment of the toka- 
mak as a power reactor consistent with credible engineering solu- 
tions to design problems. Another key goal of the project is to give 
careful attention to the safety and environmental features of a 
commercial fusion reactor. The STARFIRE Project was initiated in 
May 1979, with the goal of completing the design study by October 
1980. The purpose of this paper is to present an overview of the 
major parameters and design features that have been tentatively 
selected for STARFIRE. 


17211 (PNL—3216) Issues in the commercialization of magnetic 
fusion power. Rockwood, A.D.; Willke, T.L. (Battelle Pacific North- 
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west Labs., Richland, WA (USA)). Dec 1979. Contract EY-76-C-06- 
1830. 105p. Dep. NTIS, PC A06/MF AO1. 

This study identifies and outlines the issues that must be 
considered if fusion is to be put into commercial practice. The issues 
are put into perspective around a consistent framework and a pro- 
gram of study and research is recommended to anticipate and handle 
asow) or a successful fusion commercialization program. 


17212 (PPPL—1630) Fuel provision for anaes 

tritium fusion reactors. Jassby, D.L.; Katsurai, M. (Princeton Univ 
NJ (USA). Plasma Physics Lab). Jan 1980. Contract EY-76-C-02. 
3073. 27p. Dep. NTIS, PC A03/MF AO1. 

Nonbreeding D-T reactors have decisive advantages in mini- 
mum size, unit cost, variety of applications, and ease of heat removal 
over reactors using any other fusion cycle, and significant advan- 
tages in environmental cad safety c over breeding D-T 
reactors. Considerations of relative energy production demonstrate 
that the most favorable source of tritium for a widely deployed 
system of nonbreeding D-T reactors is the very large (~ 10 GW 
thermal) semi-catalyzed-deuterium (SCD), or sub-SCD reactor, 
where none of the ing *He (> 95%) or hey (< 25%) is 
reinjected for burn-up. Feasibility of the i SCD tokamak 
reactor requires spatially averaged betas o! 15 t0 20% with a 
magnetic field at the TF coils of 12 to 13 Tesla. 


17213 (PPPL—1632) OCLATOR (One Coil Low Aspect Toroi- 
dal Reactor). Yoshikawa, S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Feb 1980. Contract EY-76-C-02-3073. 23p. Dep. 
NTIS, hy A02/MF AOl. 

h to construct a tokamak-type peseene © is 
meal "Basically the return conductors of toroidal field coils 
clminated and the toroidal eld coll is replaced by one single large 
coil, around which there will be placed several tokamaks or 
toroidal devices. The elimination of return conductors Fak gs in 
addition to other advantages, improve the accessibility and maintain- 
ability of the tokamaks and offer a possible alternative to the search 
for special materials to withstand large neutron wall loading, as the 
frequency of changeover would be increased due to minimum down- 
time. It also makes it possible to have a low aspect ratio tokamak 
bier pc should =e the B — so that eae magnetic 

eld strength might be acceptable, meaning that i - 
pe Napa neg This syutem teamed OCLATOR (One 
Coil Low Aspect Toroidal Reactor). 


17214 (UCID— 18496(Pt.1)) Physics basis for MFTF-B. Bald- 

win, D.E.; Logan, B.G.; Simonen, T.C. (eds.). (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). 16 Jan 1980. Con- 
tract W-7405-ENG-48. 367p. Dep. NTIS, PC A16/MF AOl1. 

The physics overview covers the following topics: (1) classi- 

cal energetics, (2) single-particle adiabaticity and drift effects, (3) 

SI uilibrium considerations, (4) low-frequency stability, (5) microsta- 

minh oe ped age Specks 6) electron axial thermal conduc- 

. Operation scenarios and summaries of initial TMX results are 

bg described. (MOW) 


17215 (UCRL—82765) Magnetic confinement in plasmas in nu- 
clear devices. Tull, C.G. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 12 Jul 1979. Contract W-7405-ENG-48. 13p. 
(CONF-790698—3). . NTIS, PC A03/MF AOl. 
From Society of Women Engineers national student confer- 
ce; San Francisco, Sh Sad Jun 1979). a 
The main emp! o! magnetic fusion energy research 
pongeets tale he Ss Sees SMe Sen Se 
. te : tic mirrors and tokamaks. Ex, tal programs 
for both o 


toward achieving fusion power breakeven. be 
rent machines to a reactor operating 

methods for plasma heating will adie he 

even within next decade. Predictions 

fusion power plant should exceed 32%. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 16142 


17216 (CONF-791102—119) Assessment of solid breeding blan- 
for commercial tokamak 


Douglas : 
W-31-109-ENG-38. i Dep. NTIS, PC A02/MF AOI. 


From 8. symposium on ineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

‘This study examines the materials and design implications 
regarding the use of solid breeding materials with respect to com- 
patibility with structure and coolant, tritium processing, chemical 
and radiation stability and thermal-hydraulics. Four solid 
materials considered, viz., Li;Pb2, LO, LieSiO; and LiAlO:, are 
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representative of the metallic and ceramic compounds available. The 
major design problems regarding the use of solid breeding materials 
relate to the limited range of operating temperatures acceptable for 
tritium release and chemical stability or compatibility. The allowable 
ranges of breeder temperatures for which in-situ tritium recovery is 
potentially viable are evaluated for the candidate breeding materials. 


MAGNET COILS AND FIELDS 


17217 (CONF-791102—104) Development of a 50 kA cryostable 
ac cable. Kim, S.H.; Wang, S.T. (Argonne National 
Lab., IL (USA)). Nov 1979. Contract W-31-109-ENG-38. 3p. Dep. 
NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A design of a 50 kA cable at 8 T for superconducting ohmic 
heating coils is presented. The cable, which will be cryostable with 
relatively low ac losses, is composed of 24 basic cables and stainless 
steel backbone. A non-metallic cryostat for the test of pancake coils 
of the cable is developed. 


17218 (CONF-791102—105) Safety of superconducting fusion 
magnets: twelve problem areas. Turner, L.R. (Argonne National Lab., 
IL (USA)). 1979. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC 
A02/MF AOl1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Twelve problem areas of superconducting magnets for fusion 
reaction are described. These are: Quench Detection and Energy 
Dump, Stationary Normal Region of Conductor, Current Leads, 
Electrical Arcing, Electrical Shorts, Conductor Joints, Forces from 
Unequal Currents, Eddy Current Effects, Cryostat Rupture, 
Vacuum Failure, Fringing Field and Instrumentation for Safety. 
Priorities among these areas are suggested. 


17219 (COO—2387-115) Experimental observation of plasma 
paramagnetism in a tokamak. Holly, D.J.; Prager, S.C.; Phillips, 
M.W.; Sprott, J.C. (Wisconsin Univ., Madison (USA). Dept. of 
Physics). Sep 1979. Contract EY-76-S-02-3287. 10p. Dep. NTIS, PC 
A02/MF AOl. 

The increase in the toroidal magnetic field of a tokamak due 
to plasma presence is measured experimentally and compared with 
predictions of an equilibrium code. 


17220 (MSNW—80-1144-2) Reactor implications of flux loss 
through conducting shells surrounding compact toroids. Hoffman, 
A.L. (Mathematical Sciences Northwest, Inc., Bellevue, WA 
(USA)). Feb 1980. Contract AC06-76ET53027. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

In several compact toroid reactor designs, close fitting con- 
ducting shells are used to provide equilibrium and stability. Strong 
currents are induced in the inner conducting shell even when the 
primary confinement is produced by a distant superconducting 
magnet. Shell resistivity leads to a ]nss of compressed open field line 
flux and thus hinders the maintenance of plasma ailibrium. It is 
shown, however, that the resistive flux decay time is longer than the 
basic plasma confinement time, and does not limit the reactor design 
even for small reactors. The ohmic losses associated with this 
resistive decay are small and are easily balanced by plasma burn and 
expansion. Some of the flux diffusing through the inner shell is 
available for direct conversion and thus actually acts to reduce the 
recirculating power fraction. 


17221 (N—79-23790) Helical magnetic configurations by the use 
of ferromagnetic materials: the ferromak. Ikuta, K.; Hirano, K. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Mar 1979. 11p. 
NTIS, PC A02/MF AOl1. 

A method to generate a helical magnetic configuration for 
plasma confinement using a shaped, ferromagnetic material in an 
intense, uniform field is considered. The present configuration (the 
Ferromak) is compared with the stellarator. 


17222 (UCRL—15175) Evaluation of two polyurethane resins for 
injection shimming of the MFTF magnet. Steger, V.Y.; Ring, D.S. 
(General Dynamics/Convair, San Diego, CA (USA)). Jan 1980. 
Contract W-7405-ENG-48. 30p. (CASD-LLL—79-004). Dep. NTIS, 
PC A03/MF AOl. 

This work was conducted to support selection of a filler for 
the injection shimming of the MFTF Magnet (Reference 1). Two 
candidate polyurethanes (Pplycast RG256-57-3 and Polycast 1009-78 
manufactured by CPR Upjohn Co.) were evaluated with respect to 
their physical and mechanical properties. Physical properties exam- 
ined include thermal contraction, viscosity, and cure shrinkage. 
Mechanical properties include thermal shock resistance, compression 
modulus, and compression strength at LH2 temperature. 


17223 (UWFDM—344) Preliminary design of the end plug 


magnet system for a tandem mirror reactor. Hong, S.O.; Larbalestier, 
D.C.; Mai, L.P.; Sviatoslavsky, I.N.; Ojalvo, I. (Wisconsin Univ., 
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Madison (USA); Grumman Aerospace Corp., Bethpage, NY 
(USA)). Nov 1979. Contract EY-76-S-02-2272. 7p. (CONF-791102— 
138). Dep. NTIS, PC A02/MF AOl1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A conceptual design of the end plug magnet system for a 
tandem mirror reactor is presented. An innovative approach is 
needed, particularly in the Yin Yang coil, to satisfy the requirements 
of an adequate mirror ratio, high field (14 to 17 Tesla), high current 
density and the unusual geometry. NbsSn superconductor is used 
and superfluid cooling is adopted to provide cryostability at the 
required high current density. The stabilizer used is high strength 
copper or stainless steel encased high purity aluminum. External 
structure is provided with heavy casings which surround the Yin 
Yang coils and are joined to each other at critical locations. 


POWER SUPPLIES, ENERGY STORAGE 


17224 (CONF-791102—121) General phase-frequency shifting in 
the three-phase inductor-converter bridge. Ehsani, M.; Kustom, R.L.; 
Fuja, R.E.; Barnard, T.J. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF AOl. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A fundamental method of shifting phase frequency in the 
inductor-converter bridge (ICB) for the purpose of controlling the 
power in real time is presented. Transient switching sequences 
needed to implement phase-frequency shifting can be developed by 
the use of this method and the other five system constraints. Two of 
the constraints that have been expressed in ¥ form so far are 
presented. Finally, an alternative algorithm for computing the fre- 
quency shifting transient sequences in real time is suggested. 


17225 (CONF-791102—123) Overcurrent protection for the 
TFTR neutral beam sources g spark down. Praeg, W.F. (Ar- 
gonne National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 
9p. Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The accelerating grid of a neutral beam source (NBS) of the 
Tokamak Fusion Test Reactor (TFTR) operates at 120 kV and 65 A. 
The capacitance to ground between the switch tube (ST) and the 
NBS is C,; ~ 5 nF (~ 36 J). The arc and filament power supplies for 
the NBS float at 120 kV and have a capacitance to ground of C,; ~ 2 
nF (~ 14 J). When the NBS sparks to ground, C, begins to 
discharge immediately. The ST impedance limits the fault current 
from the high voltage (HV) power supply to ~ 100 A until it 
disconnects the power source < 2 us after spark down. In case the 
ST fails, a crowbar removes the power source ~ 4 ys after spark 
down and C; begins to discharge. During spark down, fault currents 
are limited with a saturated time-delay transformer (STDT) connect- 
ed between the ST and the NBS and with a snubber, which is in the 
arc and filament power leads, in connection with a spark gap. 
Alternatively, STDT’s can be used for the HV and for the arc and 
filament power leads. This paper presents design details and experi- 
mental results of the overcurrent protection circuits. 


17226 (UCRL—82925) Neutral beam control systems for the 
Tandem Mirror Experiment. Ross, R.I. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W-7405- 
ENG-48. 6p. (CONF-791102—106). Dep. NTIS, PC A02/MF AOI1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Tandem Mirror Experiment (TMX) is presently develop- 
ing the technology and approaches which will be used in larger 
fusion systems. This paper describes some of the designs which were 
used in creating the control system for the TMX neutral beams. To 
create a system of controls that would work near these large, rapid 
switching current sources required a mixture of different technol- 
ogies: fiberoptic data transmission, printed circuit and wirewrap 
techniques, etc. 


17227 (UCRL—82946) Digital simulation of the MFTF power 
supply system using EMTP. Mihalka, A.M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W- 
7405-ENG-48. 6p. (CONF-791102—113). Dep. NTIS, PC A02/MF 
AOl. 


From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The power supply system for MFTF will consist of twenty- 
four sets of accel, arc, and filament power supplies. The system will 
be fed from a common source and split into sets of two for the accel 
supplies and sets of four for the arc and filament supplies. This paper 
describes the simulation of this system and the EMTP code that was 
used. Interactions between power supplies during turn on that are 
due to common system impedances are studied, and a description of 
Transient Analysis of Control Systems (TACS) control is presented. 
The system harmonic content found by EMTP is discussed. The 
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paper concludes with a brief discussion of an accel crowbar simula- 
tion. 

17228 (UCRL—82947) Overview of the MFTF electrical sys- 
tems. Lindquist, W.B.; Eckard, R.D.; Holdsworth, T.; Mooney, L.J.; 
Moyer, D.R.; Peterson, R.L.; Shimer, D.W.; Wyman, R.H.; Van- 
Ness, H.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 12 Nov 1979. Contract W-7405-ENG-48. 8p. (CONF- 
791102—140). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Mirror Fusion Test Facility, scheduled for completion in 
October 1981, will contain a complex, state-of-the-art array of elec- 
trical and electronics equipment valued at over 60 MS. Three 
injector systems will be employed to initiate and sustain the MFTF 
deuterium plasma. A plasma streaming system and a startup neutron 
beam system will be used to establish a target plasma. A sustaining 
neutral beam system will be used to fuel and sustain the MFTF 
plasma for 0.5 s. Additional power supply systems required on 
MFTF include two magnet power supplies with quench protection 
circuitry tor powering the superconducting YIN/YANG magnet 
pair and eight 10 KHz power supplies for powering the Ti gettering 
system. Due to the complexity, physical size, and multiple systems of 
MFTF, a distributed, hierarchial, computer control and instrumenta- 
tion system will be used. Color graphic, touch-panel, control con- 
soles will provide the man-machine interface. The MFTF will have 
the capability of conducting an experiment every five minutes. 


17229 (UCRL—82948) Sustaining neutral beam power supply 
system for the Mirror Fusion Test Facility. Eckard, R.D.; Van Ness, 
H.W. (Aydin Energy Div., Palo Alto, CA (USA)). 12 Nov 1979. 
Contract W-7405-ENG-48. 5p. (CONF-791102—110). Dep. NTIS, 
PC A02/MF AOl1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A fixed-price procurement contract for $24.9 million was 
awarded to Aydin Energy Division, Palo Alto, CA, for the design, 
manufacture, installation, and acceptance testing of the sustaining 
neutral beam power supply system (SNBPSS). This system is sched- 
uled for completion in early 1981 and will provide the conditioned 
power for the 24 neutral beam source modules. Each of the 24 
power supply sets will provide the accel potential of 80 kV at 88 A, 
the arc power, the filament power, and the suppressor power for its 
associated neutral beam source module. 


17230 (UCRL—82949) MFTF 230 kV pulsed power substation. 
Wilson, J.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 12 Nov 1979. Contract W-7405-ENG-48. 6p. (CONF- 
791102—139). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Mirror Fusion Test Facility (MFTF) currently under 
construction at the Lawrence Livermore Laboratory includes a 
Sustaining Neutral Beam Power Supply System (SNBPSS) consist- 
ing of 24 power-supply sets. The System will operate in long pulses 
(initially .5 seconds and eventually 30 seconds) at high power (200 
MW), which will necessitate a large source of ac power. To meet 
this requirement, a new 230-kV substation is also being built at LLL. 
The constraints of cost, equipment protection, short operating life- 
time (10 years), and reliability dictated a unique substation design. Its 
unusual features include provisions for fast fault detection and trip- 
ping, a capability for limiting ground fault current, low impedance, 
and economical design. 


17231 (UCRL—82950) Protection of the MFTF accel power 
supplies. Wilson, J.H.; Wood, J.C. (Aydin Energy Div., Palo Alto, 
CA (USA)). 12 Nov 1979. Contract W-7405-ENG-48. 5p. (CONF- 
791102—112). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The MFTF experiment’s Sustaining Neutral Beam Power 
Supply System (SNBPSS) includes twenty-four 95 kV, 80 A accel 
dc power supplies (ADCPS). Each power supply includes a relative- 
ly high-impedance (20 percent) rectifier transformer and a step 
voltage regulator with a 50-100 percent voltage range. With this 
combination, the fault current for some postulated faults may be 
lower than the supply’s full load current at maximum voltage. A 
design has been developed which uses protective relays and current- 
limiting fuses coordinated to detect phase and ground faults, DC 
faults, incorrect voltage conditions, rectifier faults, power factor 
correction capacitor faults, and overloads. This unusual solution 
ensures fast tripping on potentially destructive high-current faults 
and long-time delays at lower currents to allow 30 second pulse 
operation. The ADCPS meets the LLL specification that all major 
assemblies be self-protecting, that is, able to sustain external faults 
without damage to minimize damage due to internal faults. 
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HEATING AND FUELING SYSTEMS 


REFER ALSO TO CITATION(S) 17225, 17226, 17227, 17229, 
17230, 17231, 17271 


17232 (COO—2234-13) Pellets for fusion reactor refueling. Final 
progress report, February 1, 1978-July 31, 1979. Turnbull, R.J.; Kim, 
K. (Illinois Univ., Urbana (USA). Fusion Technology Lab.). Jan 
= Contract EY-76-S-02-2234. 180p. Dep. NTIS, PC A09/MF 

Separate abstracts were prepared for each of the two included 
papers. (MOW) 


17233 (COO—2234-13, pp 113p, — 1) Theoretical study on 
magnetic shielding of an ablating solid hydrogen pellet in a plasma and 
ee ee ee ee ee APEX tokamak. Jan 


In Pellets for fusion reactor refueling. Final progress report, 
February 1, 1978-July 31, 1979. 4 

The ablation rate of a solid hydrogen pellet in a plasma is the 
critical factor in determining the feasibility of pellet refueling of 
toroidal magnetically confined thermonuclear reactors. Initial ex- 
periments at Oak Ridge National Laboratory invol 
(diameter of order 200 ym) and plasmas below the tor Cathecnctons 
range have produced data in good agreement with the predictions “of 
scaling laws developed by Parks and Turnbull. These scaling laws 
are based on an ablation model which visualizes the ablating pellet to 
be surrounded by a neutral hydrogen ablation cloud in the plasma. 


17234 (COO—2234-13, pp 62p, Paper 2) Study of the feasibility 
of the ablative acceleration of hydrogen pellets. Jan 1980. 

In Pellets for fusion reactor refueling. Final progress report, 
February 1, 1978-July 31, 1979. 

This is a theoretical study about the ablative acceleration of 
hydrogen pellets. In ablative acceleration, one side of the pellet is 
heated by some energetic beams, and the pellet itself is accelerated 
by the thrust created by the hydrogen atoms ablating off the hot 
surface. Charged particle beams such as proton and electron, as well 
as laser beams can be used to heat the pellet. An incident power 
density of about 10° W/cm? is required to accelerate a pellet with 
initial radius equal to 0.1 cm to a velocity of 10° cm/sec if three 
quarters of its mass is ablated. The acceleration time is about 0.3 pS 
and the maximum theoretical hydrodynamic efficiency is around 
40%. A supersonic and compressive shock wave will be formed 
during the acceleration. The pellet is accelerated by the pressure 
created by this shock wave when it is heated by charged particle 
beams, and by rocket effect when it is irradiated by laser Sa. 


17235 (DOE/ET/51010—4) Enhanced fuel production in thor- 
ium/lithium hybrid blankets utilizing uranium multipliers. 
R.H. (Pennsylvania State Univ., University Park (USA)). Oct 1979. 
Contract EG-77-C-02-4231. 19ip. Dep. NTIS, PC A09/MF AOI. 
A consistent neutronics analysis is performed to determine the 
effectiveness of uranium bearing neutron multiplier zones on increas- 
ing the production of U*** in thorium/lithium blankets for use in a 
tokamak fusion-fission hybrid reactor. The nuclear performance of 
these blankets is evaluated as a function of zone thic’ and 
exposure by using the coupled transport burnu; = 3 code ANISN- 
CINDER-HIC. Various parameters such as U*™*, Pu®®, and H® 
production rates, the blanket energy multiplication, ‘isotopic compo- 
sition of the fuels, and neutron leakages into various zones are 
evaluated during a 5 year (6 MW.y.m™*) exposure period. ——— 
the results of this study were obtained for a tokomak 
device, the qualitative behavior associated with the use of the the 
uranium bearing neutron multiplier should be applicable to all 
fusion-fission hybrids. 


17236 (LBL— 10083) Final design and performance of a two gap 
magnet. DeWitt, R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1979. Contract W-7405-ENG-48. Sp. (CONF- 
791 102-136) Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

‘The Doublet III (DID Neutral Beam Injection System 
(NBIS) magnet is unique. It must operate in the nonuniform external 
field of the Tokamak and still reflect two (2) high power ion beams. 
Currently, the incoming beams consist of mixed particles, mostly 
ionized, of nearly 8 megawatts each, over a half-second duration. 
Higher power beams and longer times may be required in the future. 
The basic magnet design considerations have been detailed previous- 
ly. This paper elaborates on the choices made and correlates the 
actual performance with those final design criteria. Safety devices 
are mentioned. These devices are prolific due to the high power 
levels in the beams. 


17237 (LBL—10084) DIII neutral beam shielding. DeWitt, R.; 
Low, W. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1979. Contract W-7405-ENG-48. 7p. (CONF-791102— 
133). Dep. NTIS, PC A02/MF AO. 
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From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
ee 7 pears that neutral beam heating will be the most viable 
raising the temperature of a plasma for some time to 
come. pony A fact, neutral beams may continue to be one stage of the 
heating program indefinitely. However, the external field, called the 
wy de field, of a Tokamak can impair the effectiveness and operation 
of ion source and beam. Remember, a Tokamak is a large, air- 
core transformer coupled with a solenoid. The design process is 
summarized from start to finish. The source shield is used by way of 
example. Various parameters are examined and related to the design 
uirements. The different alloys are compared and the reader can 
follow the the logic for the choice of material. 


17238 (LBL—10085) Design and fabrication of a large rectangu- 

cusp plasma source for high intensity neutral beam 
injectors. Biagi L. A.; Berkner, K.H.; Ehlers, K.W.; Paterson, J.A.; 
Porter, J.R. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nov 1979. Contract W-7405-ENG-48. 6p. (CONF-791102— 
134). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design and fabrication techniques for a large, rectangular 
magnetic bucket plasma source are described. This source is com- 
patible with the accelerator structures for the TFTR and DIII 
neutral-beam systems. 


17239 (LBL—10086) Development of 120 keV neutral beam 

Berkner, K.H.; Burrell, C.F.; Cooper, W.S.; Ehlers, K.W.; 
Lietzke, A.F.; Owren, H.M.; Paterson, J.A.; Pyle, R.V.; Stearns, 
IW. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nov 1979. Contract W-7405-ENG-48. 4p. (CONF- 791102135). 
Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Recent development efforts on 120-keV ion sources for neu- 
tral-beam systems for the fusion program have focused on ag 
pulse-lengths longer than the 0.5-sec originally specified for TFTR 
and improvement of the atomic-ion fraction of the beam. From heat- 
load measurements of the accelerator grids we deduce that our edge 
cooled grids should be capable of operation for pulse lengths of the 
order of 2 seconds; we have operated our 8- x 10-cm accelerator for 
1.5-seconds and have fabricated a water-cooled accelerator for 
longer pulse operation. A multi-cusp ion source has been used to 
produce 65A beams with D* fractions of about 75%. 


17240 (LBL—10087) Neutron production by neutral beam 
sources. Berkner, K.H.; Massoletti, D.J.; McCaslin, J.B.; Pyle, R.V.; 
Ruby, L. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nov 1979. Contract W-7405-ENG-48. 7p. (CONF-791102— 
143). Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Neutron yields, from interactions of multiampere 40- to 120- 
keV deuterium beams with deuterium atoms implanted in copper 
targets, have been measured in order to provide input data for 
shielding of neutral-deuterium beam facilities for magnetic fusion 
experiments. 


17241 Se TFTR neutral beam injector prototype 
hardware: its construction and performance. Lou, K.; Roth, D.; 
Haughian, J.; Nemetz, R.; Newell, G.; Byrns, R.; Roberts, A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence yo be Lab.). Nov 1979. 
Contract W-7405-ENG-48. 7p. (CONF-791102—144). Dep. NTIS, 
PC A02/MF AOl. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

eters for the beamline are for the injection of 20 

MW of 120 kV neutral deuterium atoms from 3 sources per beamline 
with a pulse rate of 0.5 seconds every 300 seconds. At LBL, a 
complete test facility consisting of a shielded enclosure, control 
room, computer facilities, power supplies, cryogenics supply system, 
external vacuum pumping system as well as the other conventional 
auxiliaries allows for prototypical operation of the beamline. This 
paper presents the various facets of the task of bringing such a 
prototype through design, procurement, fabrication and construction 
to operations. 


17242 (LBL—10095) Mechanical design and fabrication of a 
a cooled ion accelerator for continuously operating neutral 

beam systems. Paterson, J.A.; Koehler, G.W.; Wells, R.P.; Biagi, 
L.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nov 1979. Contract W-7405-ENG-48. 6p. (CONF-791102—125). 
Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

"The details of a prototype 120 keV, 15 A accelerator designed 
for continuous operation are described. The molybdenum grids are 
convectively cooled by flowing water through individual grid rails 
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and the thermal expansions are accommodated by the rail support 
modules. The design of these modules is such as to allow deflection 
and rotation at the grid rail ends, each rail being free to move 
independent of its neighbors. The results of structural analyses on 
the grids are presented along with the details of the fabrication 
techniques employed. A description of the cooling water system 
designed for this accelerator is also presented. 


17243 (LBL—10238) Formation of a compact torus using a 
toroidal plasma gun. Levine, M.A.; Pincosy, P.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Dec 1979. Contract W- 
7405-ENG-48. 5p. (CONF-791225—6). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on compact toruses and energetic particle 
injection; Princeton, NJ, USA (11 Dec 1979). 

Myers, Levine and Pincosy report results using a toroidal 
plasma gun. The device differs from the usual coaxial plasma gun in 
the use of a strong toroidal bias current for enhanced efficiency, a 
pair of disk-like accelerating electrodes for reduced viscosity and a 
fast pulsed toroidal gas valve for more effective use of the injected 
gas sample. In addition, a technique is used for generating a toroidal 
current in the plasma ring The combination offers an opportunity to 
deliver a plasma with a large amount of energy and to vary the 
density and relative toroidal and poloidal magnetic field inteusities 
over a range of values. It is the purpose of this paper to report 
further experimental results, to project the gun’s applications to the 
formation of a compact torus and to propose a simple modification 
of the present apparatus as a test. 


17244 (N—79-23788) Current density profile control by program- 
ming of gas puffing and plasma current waveform in the JIPPT-2 
tokamak. Toi, K.; Itoh, g; Kadota, K.; Kawahata, K.; Noda, N. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Mar 1979. 68p. 
NTIS, PC A04/MF AOl1. 

In the resistive shell Tokamak the current density profile 
control is carried out by pre-programming of both gas puffing and 
plasma current waveform. The major disruptions are completely 
suppressed by the method and a high density Tokamak plasma with 
low q(a) is obtained with better MHD stability, where the line- 
average electron density is approximately 8.5 x 10 to the 13th power 
cm and safety factor at plasma surface q(a) is approximately 2.2. The 
control criterion that the current density profile is successfully 
controlled is derived as a function of the ratio of plasma current to 
the electron density in the current rising phase. 


17245 (UCRL—82953) Computer code determination of toler- 
MFTF 


able accel current and voltage limits during startup of an 80 kV 
sustaining neutral beam source. Mayhall, D.J.; Eckard, R.D. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 12 Nov 
1979. Contract W-7405-ENG-48. 5p. (CONF-791102—114). Dep. 
NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

We have used a Lawrence Livermore Laboratory (LLL) 
version of the WOLF ion source extractor design computer code to 
determine tolerable accel current and voltage limits during startup of 
a prototype 80 kV Mirror Fusion Test Facility (MFTF) sustaining 
neutral beam source. Arc current limits are also estimated. The 
source extractor has gaps of 0.236, 0.721, and 0.155 cm. The effective 
ion mass is 2.77 AMU. The measured optimum accel current density 
is 0.266 A/cm? The gradient grid electrode runs at 5/6 V/sub a/ 
(accel voltage). The suppressor electrode voltage is zero for V/sub 
a/ < 3 kV and -3 kV for V/sub a/ = 3 kV. The accel current 
density for optimum beam divergence is obtained for 1 = V/sub a/ 
= 80 kV, as are the beam divergence and emittance. 


17246 (UCRL—82982) Development of a Plasma Streaming 
System for the Mirror Fusion Test Facility. Holdsworth, T.; Clark, 
R.N.; McCotter, R.E.; Rossow, T.L.; Cruz, G.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.; EG and G, Inc., San 
Ramon, CA (USA)). 12 Nov 1979. Contract W-7405-ENG-48. 6p. 
(CONF-791102—115). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

"The Plasma Streaming System (PSS) is an essential portion of 
the Mirror Fusion Test Facility (MFTF), scheduled for completion 
in October 1981. The PSS will develop a plasma density of at least 2 
x 10 particles/cm® at the MFTF magnet centerline by injecting 
particles along the field lines. The plasma will have a midplane 
plasma radius as large as 40 cm with variable plasma particle energy 
and beam geometry. Minimum amounts of impurities will be inject- 
ed, with emphasis on minimizing high Z materials. Each of the 60 
PSS units will consist of a gun magnet assembly (GMA) and a power 
supply. Each GMA consists of a plasma streaming gun, a pulse 
magnet that provides variable beam shaping, and a fast reaction 
pulse gas valve. 


17247 (UWFDM—335) Advanced fusion fuel cycles and fusion 
reaction kinetics. Shuy. G.W. (Wisconsin Univ., Madison (USA). 
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Dept. of Nuclear Engineering). Dec 1979. Contract EY-76-S-02- 
2272. ah . NTIS, PC A05/MF AO1. 

following four chapters are included: (1) charged particle 
cross section requirements for advanced fusion fuel cycle analysis, 
(2) theory, (3) advanced fuel cycle burn kinetics code, and (4) 
preliminary results of the advanced fusion fuel cycle. (MOW) 


17248 (UWFDM—337) Summary of the fusion-fission hybrid 
fuel cycle analysis (tritiumless hybrids). Moses, G.A. (comp.). (Wis- 
consin Univ., Madison (USA). Dept. of Nuclear Engineering). Dec 
a Contract EY-76-S-02-2272. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Fusion-fission hybrid reactors offer the opportunity for fusion 
to impact the energy production scenario at an earlier date and in a 
more substantial fashion than simple fusion electricity reactors. This 
hypothesis is predicated on the belief that the technological prob- 
lems associated with fusion-fission hybrids can be solved in a timely 
manner. Elimination or deferral of such systems could help to ease 
the introduction of fusion-fission reactors. It this summary we look 
at the elimination of the tritium breeding function in the fusion 
blanket and its effect on the early introduction of hybrid reactors. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


17249 (GA-A—15578) Hybrid reactor safety study. Annual 
report, October 1, 1978-September 30, 1979. (General Atomic Co., 
San Diego, CA (USA)). Dec 1979. Contract AT03-76ETS51011. 
139p. Dep. NTIS, PC A07/MF AO1. 

A preliminary generic safety evaluation of the fusion-fission 
hybrid reactor concept has been performed and a hybrid reactor 
safety program plan for guiding future safety work has been pro- 
posed. The emphasis of the work was limited to accident analysis 
where the main concern is for the health and safety of the public. 
Major radioactive sources in the hybrid were identified and their 
inventories compared to those of fission reactors. The means for 
accidental release of radioactivity to the public were identified, as 
were the barriers which preclude such accidental releases. Conse- 
_ analyses of hypothetical bounding accidents potentially de- 

ing the upper bound envelope of risk/consequence to the popula- 
tion and environment surrounding the hybrid site were performed. 


17250 (NVO—1570-T4) Lithium studies. Letter report, July 16- 
December 31, 1979. Ray, W.E. (Westinghouse Electric Corp., Madi- 
son, PA (USA). Advanced Reactors Div.). 1979. Contract ED-78-C- 
08-1570. Sp. Dep. NTIS, PC A02/MF AO1. 

Brief discussions of work progress on the following three 


tasks are given: (1) metallurgical evaluation of ELF, (2) analysis of 
hot and cold traps, and (3) hydrogen dissolution and removal from 
lithium. (MOW) 


17251 (UCRL—82952) MFTF exception system. 
Nowell, D.M.; Bridgeman, G.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W-7405- 
ENG-48. Sp. (CONF-791102—111). Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

In the design of large experimental control systems, a major 
concern is ensuring that operators are quickly alerted to emergency 
or other exceptional conditions and that they are provided with 
sufficient information to respond adequately. This paper describes 
how the MFTF exception handling system satisfies these require- 
ments. Conceptually exceptions are divided into one of two classes. 
Those which affect command status by producing an abort or 
suspend condition and those which fall into a softer notification 
category of report only or operator acknowledgement requirement. 
Additionally, an operator may choose to accept an exception condi- 
tion as operational, or turn off monitoring for sensors determined to 
be malfunctioning. Control panels and displays used in operator 
response to exceptions are described. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 15025, 16343, 17171, 17174, 
17193, 17206 


17252 (BNL—27118) Hyper fuse: a novel inertial confinement 
system utilizing hypervelocity projectiles for fusion energy production 
and fission waste transmutation. Makowitz, H.; Powell, J.R.; Wis- 
wall, R. (Brookhaven National Lab., Upton, NY (USA)). 1979. 
Contract EY-76-C-02-0016. 16p. (CONF-791204—22). Dep. NTIS, 
PC A02/MF AOl1. 

From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

Parametric system studies of an inertial confinement fusion 
(ICF) reactor system to transmute fission products from an LWR 
economy have been carried out. The ICF reactors would produce 
net power in addition to transmuting fission products. The particular 
ICF concept examined is an impact fusion approach termed HY- 
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PERFUSE, in which hypervelocity pellets, traveling on the order of 
100 to 300 km/sec, collide with a target in a reactor chamber and 
initiate a thermonuclear reaction. The DT fusion fuel is contained in 
a shell of the material to be transmuted, e.g., '*7Cs or ®Sr. The 14 
MeV fusion neutrons released during the pellet burn cause transmu- 
tation reactions [e.g., (n, 2n), (n, a), etc.] that convert the long lived 
fission products (FP’s) either to stable products or to species that 
decay with a short half-life to a stable product. 


17253 (CONF-800414—1) KMS fusion system resource account- 
ing and performance measurement system for RSX11M V3.2. Down- 
ward, J.G. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 1980. 
Contract AC08-78DP40030. 2lp. Dep. NTIS, PC A02/MF AOI. 

From DECUS spring symposium; Chicago, IL, USA (22 Apr 
1980). 

Version 3.2 of the KMS FUSION accounting system is aimed 
at providing the user of RSX11M V3.2 with a versatile tool for 
measuring the performance of the operating system, tuning the 
system, and providing sufficient usage statistics so that the system 
manager can implement chargeback accounting if it is required by 
the installation. Sufficient hooks are provided so that the intrepid 
user can expand the system substantially beyond what is currently 
provided. 


17254 (DOE/DP/40030—1) 1978 annual report on laser fusion 
research. Johnson, R.R. (ed.). (KMS Fusion, Inc., Ann Arbor, MI 
(USA)). 1978. Contract ED-78-C-08-1598. 374p. Dep. NTIS, PC 
A16/MF AOl1. 

Progress during this period is reported for each of the follow- 
ing topics: (1) spherical shell fuel containers, (2) polymer research, 
(3) cryogenic technology, (4) fabrication technology, (5) implosion 
physics, (6) fast ion measurements of laser-produced spherical plas- 
mas, (7) absorbed energy measurements, (8) diagnostics, (9) fast ion 
energy loss in dense plasmas, (10) electron transport, (11) ionization 
equation of state, (12) profile modification by pondermotive forces, 
(13) pondermotive potential effects on Ohm’s law, (14) effect of flux- 
limited thermal transport on critical surface jump conditions, (15) 
spherical rarefaction shocks, (16) explosively heated Gaussian ob- 
jects, (17) bandwidth broadening, (18) frequency doubling experi- 
ments, (19) advanced laser candidates, (20) glass laser operation, and 
(21) 2TW laser upgrade. (MOW) 


17255 (DOE/DP/40067—T1) Microwave scaling of laser 
plasma interactions. Final report. DiVergilio, W.F.; Quon, B.H.; 
Gekelman, W.; Wong, A.Y. (TRW Defense and Space Systems 
Group, Redondo Beach, CA (USA)). Jan 1980. Contract AC08- 
78DP40067. 23p. Dep. NTIS, PC A02/MF AOl1. 

The limitations of previous target plasmas and the require- 
ments for improved target plasmas are discussed. Two distinctly 
different approaches were pursued successfully. The first approach 
represents a relatively minor modification of the discharge tech- 
niques previously used in the QUIPS facility. Utilizing a combination 
of the pulsed rf plasma production techniques developed under the 
previous year’s contract with a new pulsed magnetic field technique, 
we have produced a target plasma possessing all of the desirable 
properties of previous target plasmas, with an order of magnitude 
higher fractional ionization and improved boundary conditions. The 
second target plasma production technique is based on plasma ~ 
duction by intense, short pulse laser irradiation of a solid target. 
resulting blowoff plasma expands into vacuum and, after a suitable 
delay time, is irradiated by a pulsed mirowave beam. The blowoff 
plasma properties and preliminary results of microwave interaction 
experiments are described. 


17256 (INIS-mf—5121, pp 168) Absorption and ion emission 
from laser produced plasmas. Godwin, R.P. (California State Univ., 
Los Angeles (USA); Los Alamos Scientific Lab., NM (USA)). 1978. 

In 12. European conference on laser interaction with matter. 
Section 1. High power lasers and research programs. Summaries of 
reports. 


17257 ‘LA-UR—80-417) Effect of nonlinear refraction on beam 
brightness iu laser fusion applications. Phipps, C.R. Jr.; Watkins, 
D.E.; Thomas, S.J. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 12p. (CONF-791220—5). Dep. NTIS, 
PC A02/MF AOl1. 

From International conference on lasers ‘79; Orlando, FL, 
USA (17 Dec 1979). 

The far-field brightness loss due to nonlinear refraction of a 
laser beam of finite transverse extent is a limitation for phase 
conjugation. We present exact calculations, supported by measure- 
ments, for these effects in Gaussian beams. 


17258 (SAN—0115/137-') Important atomic collision processes 
in the heavy ion inertial fusion program. Olson, R.E. (SRI Interna- 
tional, Menlo Park, CA (USA)). 24 Aug 1979. Contract EY-76-C-03- 
0115-137. 26p. Dep. NTIS, PC A03/MF AOI. 

Work on this contract has been directed to det~-mine theo- 
retically the charge changing cross sections needed to assess the 
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feasibility of using a synchrotron accelerator in the heavy ion fusion 
program. Two systems were studied in detail, Cs* + Cs* and Xe*® 
+ Xe*®, for which at a collision energy of 100 keV we predict the 
charge changing cross sections will be 4 x 10~'* cm? and 1 x 107*® 
cm?, respectively. With reference to collisional processes occurring 
in the target region of a heavy ion fusion reactor, a model was 
developed to predict the ionization cross sections of a buffer gas 
upon passage of a multiply charged ion. 


17259 (SAND—80-0387C) Light-ion transport in plasma chan- 
nels for ICF. Wright, T.P.; Baker, L.; Freeman, J.R.; Green T.A.; 
Mehlhorn, T.A. (Sandia Labs., Albuquerque, NM (USA)). 1980. 
Contract EY-76-C-04-0789. 4p. (CONF-800409—1). Dep. NTIS, PC 
A02/MF AOl. 

From International conference on plasma physics; Nagoya, 
Japan (7 Apr 1980). 

Three aspects of fast ion beam transport in plasma channels 
are discussed. First, a MHD stability analysis of the 1-D cylindrical 
channel dynamical evolution is being developed. Second, calcula- 
tions of charge exchange and collisional energy loss during ion beam 
propagation in plasma channels of interest are shown to give accept- 
able transport efficiencies. Third, an arrangement of plasma channels 
for spherical irradiation of a target is presented and results of 
efficient ion beam overlap calculations are reported. 


17260 (UCRL—83170) Sub-keV x-ray emission at 5 x 10'* W/ 
cm*% Z dependence of a laser intensity threshold for inhibited electron 
conduction. McClellan, G.; Lee, P.H.Y.; Caporaso, G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nov 1979. 
Contract W-7405-ENG-48. 37p. (CONF-791135—9). Dep. NTIS, 
PC A03/MF AOl. 

From 21. annual a of the American Physical Society; 
Boston, MA, USA (12 Nov 1979). 

Temporally resolved sub-keV x-ray emission pulses have been 
obtained from disk targets illuminated with 1.06 um wavelength 
laser light at 5 x 10'* W/cm? Systematic variations in the x-ray pulse 
shape from Be, Ti, Sn, Au, and U targets indicate the onset of 
strongly inhibited electron conduction during the rise of the laser 
intensity. The laser intensity threshold for inhibited conduction is 
found to increase with target atomic number Z. Numerical simula- 
tions of these targets have been done. The role of electron thermal 
conduction in the ablation and x-ray emission process is discussed. 
Comparison is made between simulation and experiment for the time 
dependent and total sub-keV x-ray emissions. 


17261 Laser fusion optical system. Shafer, D.R. (to The Perkin- 
Py Corp.). US Patent 4,179,192. 18 Dec 1979. Filed date 18 Aug 
1977. 4p. 

A laser optical system is described which includes a mirror 
system for forming a mirror cavity, a laser target disposed in this 
cavity, a plurality of focused laser beams directed into the cavity, 
and the mirror system being so arranged that each of the laser beams 
is reflected off the walls of the cavity a plurality of times prior to 
being focused on the laser target to thereby heat the target to a very 
high temperature. 


17262 Intense particle beams. Yonas, G. (Sandia Lab, Albuquer- 
ne. NM). JEEE Trans. Nucl. Sci.; NS-26: No. 3, 4160-4165(Jun 
1979). 

Substantial progress has been made recently in generation, 
focusing, and transport of intense electron and light ion beams. The 
impetus for this work has been to develop a 1 MJ, 10'*W particle 
beam device for inertial confinement ignition experiments and to 
create a practical technology base for application to future commer- 
cial power reactors. 


17263 High current linear ion accelerators utilizing electron neu- 
tralization. Humphries, S. Jr.; Kuswa, G.W.; Mendel, C.W.; Poukey, 
J.W. (Sandia Lab, Albuquerque, NM). JEEE Trans. Nucl. Sci.; NS- 
26: No. 3, 4220-4222(Jun 1979). 

The transport and post-acceleration of multikiloampere ion 
beams is being studied for application to inertial fusion. A number of 
projects have been carried out over the past year, including theoreti- 
cal investigation of nonlinear beam transport, rapid space charge 
neutralization of ion beams by electrons emitted from boundaries, 
and longitudinal instabilities of pulseline driven linear accelerators. 
In the experimental part of the a injectors have been devel- 
°o which can deliver 10 kA of protons and 2 kA of carbon ions (at 
100-200 keV) for microsecond pulse durations. These beams have 
been post-accelerated in a magnetically insulated acceleration gap. 
By suitable shaping of the electrostatic gap boundaries, focusing of 
the beams is demonstrated. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 16181 


17264 (ANL/FPP—79-2) Fusion Power Program. Quarterly 
progress report, January-March 1979. (Argonne National Lab., IL 
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(USA)). Aug 1979. Contract W-31-109-ENG-38. 94p. Dep. NTIS, 
PC A0S/MF AOl1. 

This quarterly ppest summarizes the Argonne National Lab- 
oratory work ‘ecr for the Office of Fusion Energy during the 
January-March 1979 quarter in the following research and develop- 
ment areas: materials; energy storage and transfer; tritium contain- 
ment, recovery and control; advanced reactor design; atomic data; 
reactor safety; fusion-fission hybrid systems; alternate applications of 
fusion energy; and other work related to fusion power. 


17265 (CONF-791102—107) Maintenance considerations of the 
Starfire Commercial Tokamak. Trachael, C.A.; Zahn, H.S.; Field, 
R.E.; Stevens, H.C. (Argonne National Lab., IL (USA); McDonnell 
Douglas Astronautics Co., St. Louis, MO (USA); General Atomic 
Co., San Diego, CA (USA)). 1979. Contract W-31-109-ENG-38. 7p. 
Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An initial reactor design has been developed for the Starfire 
Tokamak reactor that incorporates maintenance features to permit 
reactor and plant operation with a 75% availability. All components 
of the reactor can be replaced utilizing highly automated remote 
maintenance techniques. Provisions for contact maintenance are 
included but would only be utilized on a contingency basis since it is 
believed that allowable dose rates will be decreased in future years. 
A modular design approach is used for the reactor and auxiliary 
subsystems to permit efficient use of remote maintenance. The 
modular approach minimizes the number of different maintenance 
operations required and can result in use of simple tasks such as 
push, pull, turn, etc., maneuvers for module removal. Fault isolation 
is provided for each replaceable module. 


17266 (CONF-791102—129) Shielding and maintainability in an 
experimental tokamak. Abdou, M.A.; Fuller, G.; Hager, E.R.; Vogel- 
sang, W.F. (Argonne National Lab., IL (USA); McDonnell i? 
Astronautics Co., St. Louis, MO (USA); General Atomic Co., 
Diego, CA (USA); Wisconsin Univ., Madison (USA)). 1979. Con- 
tract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF AOl. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

This paper presents the results of an attempt to develop an 
understanding of the various factors involved. This work was per- 
formed as a part of the task assigned to one of the expert groups on 
the International Tokamak Reactor (INTOR). However, the results 
of this investigation are believed to be generally applicable to the 
broad class of the next generation of experimental tokamak facilities 
such as ETF. The shielding penalties for requiring personnel access 
are quantified. This is followed by a quantitative estimate of the 
benefits associated with personnel access. The penalties are com- 
pared to the benefits and conclusions and recommendations are 
developed on resolving the issue. 


17267 (CONF-791135—8) X-ray and pressure conditions on the 
first wall of a particle beam inertial confinement reactor. Magelssen, 
G.R. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

From 21. annual meeting of the American Physical Society; 
Boston, MA, USA (12 Nov 1979). 

Because of the presence of a chamber gas in a icle beam 
reactor cavity, nonneutron target debris created from thermonuclear 
burn will be modified or stopped before it reaches the first reactor 
wall. The resulting modified spectra and pulse lengths of the debris 
need to be calculated to determine first wall effects. Further, the 
cavity overpressure created by the momentum and energy exchange 
between the debris and a must also be calculated to determine its 
effect. The purpose of this paper is to present results of the debris- 
background gas problem obtained with a one fluid, two temperature 
plasma hydrodynamic computer code model which includes multi- 
frequency radiation ay Spherical symmetry, ideal gas equa- 
tion of state, and LTE for each radiation frequency group were 
assumed. The transport of debris ions was not included and all the 
debris energy was assumed to be in radiation. The calculated x-ray 
spectra and pulse lengths and the background overpressure are 
presented. 


17268 (CONF-7706168—, pp 21p, Paper D6) Refractory oxides 
for fusion reactor first walls: the effects of the reducing environment. 
Hoffman, J.G. (Los Alamos Scientific Lab., NM). 1977. 

From Conference on materials for high temperature energy 
sources; Odeillo, France (27 Jun 1977). 

Of the several applications for refractory oxides in fusion 
reactor systems, the most demanding is that for the first wall. Some 
components in proximity of the first wall (possibly waveguides or 
flux breakers) will also be subjected to similar environments. Many 
parameters affect the ultimate usability of a icular material for 
reactor applications; electrical resistivity and dielectric breakdown if 
applicable, thermal conductivity, mechanical properties, and stability 
with respect to neutral molecular or atomic, or ionized fuel gases. 
All these properties can be affected by the radiation environment 
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present in an operating power reactor. Temperatures up to 2000 K 
may be e. Sty oo for radiatively cooled first wall liners in some 
— lesigns although surface temperatures are appreciably 
lower (~ 1000 K) in note applications. 


17269 (GA-A—15613) Impurity studies and discharge cleaning 
in Doublet III. Marcus, F.B. (General Atomic Co., San Diego, CA 
(USA)). Oct 1979. Contract ATO03-76ET51011. 26p. (CONF- 
7910124—1). Dep. NTIS, PC A03/MF AOI. 

From IA technical committee meeting on impurities in 
tokamaks: source, effect, and control; Alushta, USSR (8 Oct 1979). 

The goal of present and next generation tokamak experiments 
is to produce high-density, high-purity plasmas during high-power, 
extended-duration discharges. Plasma discharges with Z/sub eff/ 
values near unity and low concentrations of medium and high-Z 
metallic impurities have been obtained in Doublet III using a combi- 
nation of low-power hydrogen discharge cleaning, gas puffing, pre- 
cise plasma shape and position control, and high-Z limiters. Analysis 
of the first wall surface and residual gas impurities confirmed that 
clean conditions have been achieved. The high-Z limiters showed 
very limited amounts of melting or arcing. The progress of the wall 
cleaning process was monitored by three diagnostic techniques: 
Auger electron spectroscopy of metallic samples at the vessel wall, 
residual gas analysis, and the resistivity of full power discharges. 


17270 (HEDL-SA—2018-FP) RTNS-II utilization. Doran, 
D.G.; Panayotou, N.F.; Powell, R.W. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). Dec 1979. Contract EY-76-C- 
14-2170. 17p. (CONF-800134—1). Dep. NTIS, PC A02/MF AOl1. 
, From US-Japan exchange meeting; Argonne, IL, USA (7 Jan 


1980 

The objective of the several RTNS-II irradation programs is 
to maximize information gained from the small test volume available 
in this unique irradiation facility for application in the fusion materi- 
als program. While this facility provides the highest 14 MeV neutron 
flux available, the flux is generally too low and the irradiation 
volume too small for testing of engineering materials. Emphasis, 
therefore, is on identifying damage mechanisms of high energy 
neutrons and correlating them quantitatively with effects produced 
by fission neutrons. The information gained will be used to evaluate 
and calibrate damage and correlation models under development. 
The scope of the program includes in-situ experiments, postirradia- 
tion experiments, irradiation temperatures ranging from 4°K to 
1,000°K, and fluences ranging from 3 x 10"* to about 3 x 10’* n/cm?. 


17271 (UCID—18223) Tokamak Fusion Test Reactor (TFTR) 
neutral beam line vacuum chamber cover structural analysis. Hum- 
phrey, D.L.; Pedrotti, L.R. (California Univ., Livermore (USA) 
Lawrence Livermore Lab.). 10 Sep 1979. Contract W-7405-ENG-48 
11p. “- NTIS, PC A02/MF AOl. 

e Tokamak Fusion Test Reactor (TFTR) vacuum chamber 
cover is sealed by 0-rings without the aid of mechanical fasteners 
Under vacuum loading and component weights, the edges lifted no 
more than 0.005 in. (by a SAP4 computer code analysis). This report 
explains the model used for this investigation and, in addition, shows 
the maximum deflection expected at the certer of the cover is less 
than 0.047 in. Also, no stresses are expected to exceed 13,700 psi. 


17272 (UCRL—82886) Installation and operation of cryoliners 
in the X vacuum system. Jolly, J.; Parkinson, J.; Swan, 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 12 
Nov 1979. Contract W-7405-ENG-48. 4p. (CONF-791102—101). 
Dep. NTIS, PC A02/MF AOl. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Tandem Mirror Experiment (TMX) at Lawrence Liver- 
more Laboratory is an experiment to test a new design for harness- 
ing fusion energy. Two magnetic mirrors, each about the size as that 
now used in 2XIIB, wili be placed at either end of a 5.5 meter-long 
cylindrical magnetic (solenoid) region. A high-density plasma is 
created within the mirrors and a somewhat lower density plasma 
maintained in the central region. Scientists believe that the strong 
electrical force produced in the mirrors will seal the ends of the 
solenoid and retard ions trying to escape the central plasma. Thus 
long confinement times are expected within the solenoid, where 
fusion energy would be produced. 


17273 (UCRL—82955) Overview of MFTF supervisory control 
and ics system software. Ng, W.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W- 
7405-ENG-48. 5p. (CONF-791102—108). Dep. NTIS, PC A02/MF 
A0l. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Mirror Fusion Test Facility (MFTF) at the Lawrence 
Livermore Laboratory (LLL) is currently the largest mirror fusion 
research project in the world. Its Control and Diagnostics System is 
handled by a distributed computer network consisting of nine Inter- 
data minicomputer systems and about 65 microprocessors. One of 
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the design requirements is tolerance of single-point failure. If one of 
the computer systems becomes inoperative, the experiment can still 
be carried out, although the system responsiveness to operator 
command may be degraded. In a normal experiment cycle, the 
researcher can examine the result of the previous experiment, change 
any control parameter, fire a shot, collect four million bytes of 
diagnostics data, perform intershot analysis, and have the result 
presented - all within five minutes. The software approach adopted 
for the Supervisory Control and Diagnostics System features chief 
programmer teams and structured programming. Pascal is the stand- 
ard programming language in this project. 


17274 (UCRL—82957) Results of studies performed on the 
model of the MFTF Supervisory Control and Diagnostics System 
(SCDS). Wyman, R.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 12 Nov 1979. Contract W-7405-ENG-48. 5p. 
(CONF-791102—118). Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design and implementation of the SCDS is a reluiively 
complex problem involving a nine-computer network coupled with a 
unique color graphics control console system, 50 local control 
minicomputers, and the usual array of drives, printers, magnetic 
tapes, etc. Four million bytes of data are to be collected on each 
MFTF cycle with a repetition rate of five minutes per shot, and the 
associated data processing and storing load is a major concern. 
Crude paper studies were made initially to try to size the various 
components of the system and various configurations were proposed 
and analyzed prior to the solicitation for the computer system. 
However, once the hardware was purchased and a preliminary 
software design was completed, it became essential and feasible to do 
an analysis of the system to considerably greater depth in order to 
identify bottlenecks and other system problems and to verify those 
parts of the design that met the MFTF requirements. 


17275 (UCRL—82962) Control and diagnostic data structures 
for the MFTF. Wade, J.A.; Choy, J.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W-7405- 
ENG-48. 7p. (CONF-791102—141). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A Data Base Management System (DBMS) is being written as 
an integral part of the Supervisory Control and Diagnostics System 
(SCDS) of programs for control of the Mirror Fusion Test Facility 
(MFTF). The data upon which the DBMS operates consist of 
control values and evaluative information required for facilities 
control, along with control values and disgnostic data acquired as a 
result of each MFTF shot. The user interface to the DBMS essen- 
tially consists of two views: a computer program interface called the 
Program Level Interface (PLI) and a stand-alone interactive pro- 
gram called the Query Level Interface to support terminal-based 
queries. This paper deals specifically with the data structure capabili- 
ties from the viewpoint of the PLI user. 


17276 (UCRL—82963) Date base management system for the 
MFTF. Choy, J.H.; Wade, J.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 12 Nov 1979. Contract W-7405-ENG- 
48. Sp. (CONF-791102—116). Dep. NTIS, PC A02/MF AOI. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The data base management system (DBMS) for the Mirror 
Fusion Test Facility (MFTF) is described as relational in nature and 
distributed across the nine computers of the supervisory control and 
diagnostics system. This paper deals with a reentrant runtime pack- 
age of routines that are used to access data items, the data structures 
to support the runtime package, and some of the utilities in support 
of the DBMS. 


17277 (UCRL—82967) MFTF supervisory control and diagnos- 
tics system hardware. Butner, D.N. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Nov 1979. Contract W-7405- 
ENG-48. 4p. (CONF-791102—109). Dep. NTIS, PC A02/MF A0O1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Supervisory Control and Diagnostics System (SCDS) for 
the Mirror Fusion Test Facility (MFTF) is a multiprocessor mini- 
computer system designed so that for most single-point failures, the 
hardware may be quickly reconfigured to provide continued oper- 
ation of the experiment. The system is made up of nine Perkin-Elmer 
computers - a mixture of 8/32's and 7/32's. Each computer has ports 
on a shared memory system consisting of two independent shared 
memory modules. Each processor can signal other processors 
through hardware external to the shared memory. system 
communicates with the Local Control and Instrumentation System, 
which consists of approximately 65 microprocessors. Each of the six 
system processors has facilities for communicating with a group of 
— rocessors; the groups consist of from four to 24 microproces- 

ere are hardware switches so that if an SCDS processor 
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communicating with a group of microprocessors fails, another 
SCDS processor takes over the communication. 


17278 Applications of a Kaufman ion source to low energy ion 
erosion studies. Sharp, D.J.; Panitz, J.K.G.; Mattox, D.M. (Sandia 
Laboratories, Albuquerque, New Mexico 87185). DE-AC04-76- 
DP00789. J. Vac. Sci. Technol; 16: No. 6, 1879-1882(Nov 1979). 

The erosion of materials by low energy ions is of concern in 
fusion reactors since high Z impurities in the plasma cause radiation 
cooling. Ion bombardment of the fusion reactor chamber walls arises 
from ions of fuel (D, T) material, gaseous impurities (O, C), and 
impurities from eroded components (Fe, Co, Ni, C, Mo, etc.) being 
accelerated across the wall sheath potential (0.1 to 1 keV). A 
Kaufman type ion source has been characterized for use with hydro- 
gen, and subsequently used to determine the relative erosion rates of 
bulk Mo, C, Cu, coating of TiBz, BysxC, Be, VBe:2 and other materi- 
als. Ions of hydrogen (Z=1), argon (Z=18), and xenon (Z=54) at 
acceleration potentials of 250, 500, and 1000 V have been used to 
determine erosion yields. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 15888, 15934, 16905 


17279 (DOE/AD—0010/8) Selected DOE Headquarters publi- 
cations October 1979-March 1980. (Department of Energy, Washing- 
ton, DC (USA)). Mar 1980. 35p. Dep. NTIS, PC A03/MF AOl. 

Selected DOE Headquarters Publications provides cumula- 
tive listings of and an index to DOE headquarters publications issued 
since October 1979. (Publications issued during October 1977-Sep- 
tember 1979 are covered in DOE/AD-0010/6.) Three types of 
headquarters publications are included: publications dealing mainly 
with program and policy that are attributed to and issued by head- 
quarters organizations, reports prepared by contractors (and pub- 
lished by DOE) to describe research and development work they 
have performed for the Department under 01-type (Headquarters) 
contracts, and environmental development plans and impact state- 
ments. Certain publications are omitted. They include such items as 
pamphlets, fact sheets, bulletins, newsletters, telephone directories, 
headquarters publications issued under the DOE-tr and CONF 
codes, technical reports from the Jet Propulsion Laboratory and 
NASA issued under DOE/JPL/ and DOE/NASA codes, and 
we reports of the Energy Information Administration. 

) 


17280 (DOE/PR—0002/R1) Management of government 

erty in the possession of off-site contractors (DOE-PMR 1 ). 
t of Energy, Washington, DC (USA). Office of Procure- 

ment and Contracts Management). Jan 1980. 28p. Dep. NTIS, PC 

A03/MF AOl. 

This handbook contains Part 109-60 of the DOE Property 
Management Regulations (DOE-PMR) (41 CFR Chapter 109). This 
Part 109-60 sets forth the minimum requirements to be observed by 
off-site contractors in establishing and maintaining control over 
Government property provided pursuant to a contract with DOE. 
The contract clauses of the DOE Procurement Regulations inco 
rate Part 109-60 by reference in all off-site contracts in which 
Government property is provided. Individual Subparts of this Part 
deal with contractor's responsibility; records and financial reports; 
identification; physical inventories; care and maintenance; utilization, 
disposal, and retirement; motor vehicle and aircraft management; 
and required reports. (RWR) 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 15934, 16283, 16690 


17281 (ANL—80-24) LINPACK working note #3: Fortran 

BLAS timing. Dongarra, J.J. (Argonne National Lab., IL (USA)). 

= = Contract W-31-109-ENG-38. 28p. Dep. NTIS, PC A03/ 
AOl. 

This working note examines different Fortran implementa- 
tions of the Basic Linear Algebra Subprograms (BLAS). Since the 
BLAS will be used to carry out the main computation in many 
applications, an efficient implementation is necessary. Tests are run 
on 24 different computers to determine which implementation gives 
the best performance. 4 figures, 3 tables. 
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17282 (ANL-AMD-TM—341) Toolpack prospectus. Cowell, 
W.R.; Miller, W.C. (Argonne National Lab., IL (USA)). Sep 1979. 
Contract W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AOl. 

A group of computer scientists from universities, government 
laboratories, and private industry explored the idea of pots a 
systematized collection of software tools to facilitate the develo 
ment and maintenance of Fortran programs. The collection would 
be a mechanism for making existing capabilities, resulting from 
research in software engineering, more readily available to Fortran 
users, in particular those developing numerical software. The con- 
struction of a unified ensemble of software tools from the specialized 
work of several groups would, itself, present significant challenges in 
software engineering. The planning group concluded that an orga- 
nized effort to build a collection (to be called Toolpack) is feasible. 
They have taken the initial technical and organizational steps toward 
creating Toolpack. This prospectus is intended as a summary of the 
background, and implementation strategy of the proposed 
project. (RWR) 


17283 (ANL-AMD-TM—346) Comparative study of the Fortran 
development environment provided by the VAX/VMS and VAX/ 
UNIX opera systems. Raffenetti, R.C. (Argonne National Lab., 
IL (USA)). Nov 1979. Contract W-31-109-ENG-38. 33p. Dep. 
NTIS, PC A03/MF AO1. 

Two operating systems available to control the Digital Equip- 
ment Corporation (DEC) VAX-11/780 computer were compared. 
The two operating systems were the VAX/VMS system from DEC 
and the UNIX system from AT and T. The pu: of the compari- 
son was to select an operating system. The objectives of the study 
focus on the Fortran environment of each system. The following 
features are discussed: learning the systems (off-line documentation, 
on-line documentation, tutorials, mail), basic system elements (the 
file systems, the command languages), text manipulation (text man- 
agement, editing, listings, text processing), Fortran language support 
(the Fortran compilers, the linking loaders, user libraries, Fortran 
preprocessors), fe gees execution (run-time error messages, input 
and output, symbolic debugging systems), and execution speed statis- 
tics. 4 tables. (RWR) 


17284 (COO—2310-6) Research on data analysis in the physical 
sciences. Final progress report, March 1973-November 1979. Tukey, 
J.W.; Bloomfield, P. (Princeton Univ., NJ (USA). Dept. of Statis- 
tics). Nov 1979. Contract EY-76-S-02-2310. 229p. Dep. NTIS, PC 
Al1/MF AOl. 

In its most i terms, the work carried out under the 
contract consists of the development of new data analytic methods 
and the improvement of existing methods, their implementation on 
computer, especially minicomputers, and the development of non- 
statistical, systems-level software to support these activities. The 
work reported or completed is reviewed. (GHT) 


17285 (DOE/ER/05046—16) Augmented Lagrangian methods 
for constrained optimization: the role of the penalty constant. Tapia, 
R.A. (Rice Univ., Houston, TX (USA). Dept. of Mathematical 
Sciences). 1979. Contract EY-76-S-05-5046. 33p. (CONF-7906140— 
2). Dep. NTIS, PC A03/MF AO1. 

From Conference on nonlinear optimization and applications; 
L'Aquila, Italy (18 Jun 1979). 

In recent years there has been considerable research activity 
in the area of penalty function and augmented Lagrangian methods 
for constrained optimization. The role that the penalty constant 
plays with respect to local convergence and rate of convergence is 
reviewed here. As the emphasis has changed from the penalty 
function methods to the multiplier methods, and lately to the quasi- 
Newton methods, there has been a corresponding decrease in the 
importance of the penalty constant. Specifically, in the penalty 
function method one obtains local convergence if and only if the 
penalty constant becomes infinite. It is possible to obtain local 
convergence in the multiplier method for a fixed penalty constant, 
provided that this constant is sufficiently large. However, one ob- 
tains superlinear convergence if and only if the penalty constant 
becomes infinite. Finally, the quasi-Newton methods are locally 
superlinearly convergent for fixed values of the penalty constant, 
and actually the most natural formulation gives an algorithm that is 
independent of the penalty constant. 


17286 (DOE/EY/22874—60) Nonparametric maximum likeli- 
hood estimation of spatial patterns. Technical report No. 29. Sager, 
T.W. (Stanford Univ., CA (USA). Dept. of Statistics). Oct 1979. 
Contract EY-76-S-02-2874. 24p. Dep. NTIS, PC A02/MF AOI. 
Let X be an absolutely continuous random variable in R/su; 
k/ with distribution function F(x) and density f(x). Let X,..., X/sub 
n/ be independent random variables distributed according to F. 
Mapping the spatial distribution of X normally entails drawing a map 
of the isopleths, or level curves, of f. This paper shows how to map 
the isopleths of f nonparametrically according to the criterion of 
maximum likelihood. The procedure involves specification of a class 
L of sets whose boundaries constitute admissible isopleths and then 
maximizing the likelihood PI/sub i = 1//sup n/g(x/sub i/) over all 
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g whose isopleths are boundaries of L-sets. The only restrictions on 
L are that it be a o-lattice and an F-uniformity class. The computa- 
tion of the estimate is normally straightforward and easy. Extension 
is made to the important case where L may be data-dependent up to 
locational and/or rotational translations. Strong consistency of the 
estimator is shown in the most general case. 


17287 Fast Fourier Transform by polynomial evaluation. Ka- 
haner, D.K. (Los Alamos Scientific Lab., NM). Contract W-7405- 
ENG-36. Z. Angew. Math. Phys.; 29: No. 3, 387-394(1978). 

The Fast Fourier Transform (FFT) has had a profound effect 
on computing. Both the algorithm and its implementation are de- 
scribed in a simple manner. The connection between FFT and some 
other algorithms of importance to computer scientists is pointed out. 
1 figure. (RWR) 


17288 (GA-A—15143) Algorithm to integrate systems of nonlin- 
ear ordinary differential equations, with application to the advanced 
fiper code. Smith, P.D. (General Atomic Co., San Diego, CA 
(USA)). 1 Feb 1980. Contract AT03-76ET35300. 87p. Dep. NTIS, 
PC A05/MF AOl1. 

A general purpose algorithm for integrating nonlinear systems 
of ordinary differential equations is presented. A number of specific 
applications are discussed, such as mixed linear/nonlinear problems, 
mixed transient/steady-state problems, and substructuring. The prob- 
lem of integrating past singularities is briefly discussed. It is conclud- 
ed that while the algorithm is easily derived in an elementary form, 
its efficient use in some of the more complicated problems requires a 
number of special considerations in the derivation and in the pro- 
gramming. Each specific application can probably benefit fe ‘om 
custom treatment. Nevertheless, each application ultimately distills 
to the following essence: (1) The incremental predictor and correc- 
tor phases employ substantially the same steps. (2) The predictor 
phase is a modified implicit extrapolation of the current rates. (3) 
The corrector phase is a modified Newton's method based on the 
residual of a vector function. (4) In partially linear problems one can 
save steps by matrix partitioning. (5) The frequency of updates of the 
tangent matrix is arbitrary, and the calculational efficiency can be 
optimized by simultaneously varying the size of the time step and the 
frequency of the matrix updates. 


17289 (IDO—1570-T34) Variant of Khachian’s algorithm for 
linear programming. Jones, P.C.; Marwil, E.S. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. 


14p. Dep. NTIS, PC A02/MF AOl1. 

A variant of Khachian’s algorithm is proposed for solving 
systems Ax < b as reported by Gacs and Lovasz. This variant is also 
polynomially bounded in the size of the problem; a bound that 
improves upon that reported by Gacs and Lovasz is obtained. 
Additionally, preliminary computational results seem to indicate that 
this version is not subject to the numerical instability observed in the 
straightforward implementations of Khachian’s algorithm. 4 figures. 


17290 (LA-UR—80-121) Restoration and analysis of amateur 
movies from the Kennedy assassination. Breedlove, J.R.; Cannon, 
T.M.; Janney, D.H.; Kruger, R.P.; Trussell, H.J. (Los Alamos Scien- 
tific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 14p. 
(CONF-800310—1). Dep. NTIS, PC A02/MF A0O1. 

From ACSM-ASP convention; St Louis, MO, USA (9 Mar 
1980). 

Much of the evidence concerning the assassination of Presi- 
dent Kennedy comes from amateur movies of the presidential motor- 
cade. Two of the most revealing movies are those taken by the 
mae ge Zapruder and Nix. Approximately 180 frames of the 

pruder film clearly show the general relation of persons in the 
presidential limousine. Many of the frames of interest were blurred 
by focus problems or by linear motion. The method of cepstral 
analysis was used to quantitatively measure the blur, followed by 
maximum a posteriori (MAP) restoration. Descriptions of these 
methods, complete with before-and-after examples from selected 
frames are given. The frames were then available for studies of facial 
expressions, hand motions, etc. Numerous allegations charge that 
multiple gunmen played a role in an assassination plot. Multispectral 
analyses, adapted from studies of satellite imagery, show no evidence 
of an alleged rifle in the Zapruder film. Lastly, frame-averaging is 
used to reduce the noise in the Nix movie prior to MAP restoration. 
The restoration of the reduced-noise average frame more clearly 
shows that at least one of the alleged gunmen is only the light-and- 
shadow pattern beneath the trees. 


17291 (ORNL/CSD—46) KWIC index for numerical algebra. 
Carpenter, J.A.; Lewis, R.A. (Union Carbide Corp., Oak Ridge, TN 
(USA). Computer Sciences Div.). Mar 1980. Contract W-7405- 
ENG-26. 379p. Dep. NTIS, MF AO1. 

This is the second supplement to Professor AS. 
Householder’s KWIC index for numerical Albegra, ORNL-4778, 
revised June 1975. The first supplement (ORNL/CSD-18) is includ- 
ed in its entirety in this Index, together with the subsequent correc- 
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tions and recent journal citations. Together with ORNL-4778 Re- 
vised, this constitutes the K WIC index for numerical algebra to date. 


17292 (SAND—79-1472) Stepwise with PRESS and 
rank (program user's guide). Iman, R.L.; Davenport, J.M.; 
Frost, E.L.; Shortencarier, M.J. (Sandia Labs., Albuquerque, NM 
(USA)). Jan 1980. Contract EY-76-C-04-0789. 61p. Dep. NTIS, PC 
A04/MF AOl1. 

A stenwise multiple regression program is described. This 
program provides for either a forward stepwise or backward elimi- 
nation solution to multiple regression problems. The program also 
provides PRESS values that can be used for subset selection as well 
as options for regression analysis on the ranks of the data and for a 
weighted regression analysis on either raw or rank transformed data. 
This document is written and designed for users of this STEPWISE 
program. 


17293 se Latin hypercube sampling (program 
user's guide). Iman, R.L.; Davenport, J.M.; Zeigler, D.K. (Sandia 
Labs., Albuquerque, NM (USA)). Jan 1980. Contract EY-76-C-04- 
0789. 77p. Dep. NTIS, PC A05/MF A01. 

This document is designed for users of the program devel- 
oped at Sandia Laboratories by the authors to generate Latin hyper- 
cube samples. Latin hypercube sampling is a recently developed 
sampling technique for generating input vectors into computer 
models for purposes of sensitivity analysis studies. In addition to 
providing a cost-effective and reliable sampling scheme, the Latin 
hypercube sampling technique also provides the user with the flexi- 
bility efficiently to study effects of distributional assumptions on key 
input variables without rerunning the computer model. 5 figures, 2 

les. 


17294 (SAND—79-2285) UCMD92: mass 

programmer guide. Malloch, J.E. (Sandia Labs., Albuquerque, 
(USA)). Dec 1979. Contract EY-76-C-04-0789. 43p. Dep. NTIS, PC PC 
A03/MF AO1. 

A description of the administration, design, algorithms, and 
computer programing of the UCMD92 mass properties analysis 
program implemented on the Applicon 3D Graphics System (AGS/ 
880) is presented. 


17295 (SAND—79-8075) DIVWAG Input Generator (DIG) 
user's guide. Wagner, N. (Sandia Labs., Livermore, CA (USA)). Feb 
1980. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF 
AOl. 

The DIVWAG (Division War Game) model was developed 
by the Army to evaluate the effectiveness of combat maneuver units 
and their associated combat support and service support units in 
ground combat. A copy of the DIVWAG model was provided to 
Sandia Laboratories, Livermore to study the use of tactical nuclear 
weapons. The DIVWAG Input Generator (DIG) system aids the 
model user in the preparation of input data. DIG permits a 
DIVWAG user to generate battle descriptions and unit orders with a 
computer terminal. DIG is written in COBOL for terminal use under 
CDC 6000 INTERCOM and can optionally use digitized informa- 
tion recorded from a Techtronix graphics tablet. 3 figures, 1 table. 


17296 (SAND—80-0180) Implicitly defined output points for 
solutions of ODEs. Hiebert, K.L.; Shampine, L.F. (Sandia Labs., 
Albuquerque, NM (USA)). Feb 1980. Contract EY-76-C-04-0789. 
24p. Dep. NTIS, PC A02/MF AO1. 

The solution of the initial-value problem for a system of 
ordinary differential equations (ODEs) is a very common task for 
which there exists a variety of high-quality mathematical software. 
Such a problem may be accompanied by a set of constraint func- 
tions. The task is then to locate the first x for which some constraint 
function has a root, and to produce solution values there. This task 
can arise from the desire for a table of the solution with increments 
taken in one of the dependent variables. There has been relatively 
little attention given to the task considered. This report briefly 
surveys the work that has been done. The difficulty of the task “4 
been grossly underestimated. There are also some significant soft- 
ware difficulties that are not generally appreciated. These matters 
are addressed, and some solutions of varying degrees of generality 
are proposed. A new method for handling interpolation in a Runge- 
Kutta code like the popular RKF45 is made. Modifications were 
made to RKF4S5, and a few results with this code are reported. 
(RWR) 


17297 (SAND—80-0429) Linear equations in general purpose 
codes for stiff ODEs. Shampine, L.F. (Sandia Labs., Albuquerque, 
NM (USA)). Feb 1980. Contract EY-76-C-04-0789. 13p. Dep. NTIS, 
PC A02/MF AOl. 

It is noted that it is possible to improve significantly the 
handling of linear problems in a general-purpose code with very 
little trouble to the user or change to the code. In such situations 
analytical evaluation of the Jacobian is a lot cheaper than numerical 
differencing. A slight change in the point at which the Jacobian is 
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evaluated results in a more accurate Jacobian in linear problems. 
(RWR) 


17298 (SAND—80-8206) Investigation of routines for inverting 
block 


tridiagonal matrices. Marx, K.D. (Sandia Labs., Livermore, 
CA (USA)). Mar 1980. Contract EY-76-C-04-0789. 22p. Dep. NTIS, 
PC A02/MF AOl. 

Numerical experiments were performed to determine the 
computer time required to invert block tridiagonal matrices on the 
Sandia CDC 6600 and 7600 computer systems. Timing data for the 
DECBT/SOLBT and BTMS routines developed are given for var- 
ious conditions of use. These routines are compared to other options, 
such as band solvers. A system for solving cyclic tridiagonal systems 
was derived; timing data for it are presented. FORTRAN source 
decks and compiled versions of pertinent routines were collected in a 
permanent file and a library for general user access. 7 figures. 


17299 (SLAC-PUB—2456) Babel of application development 
tools. Ehrman, J.R. (Stanford Linear Accelerator Center, CA 
(USA)). Jan 1980. Contract EY-76-C-03-0515. 20p. (CONF- 
7910127—1). Dep. NTIS, PC A02/MF AOl1. 

From SHARE-GUIDE-IBM application development sym- 
posium; Monterey, CA, USA (15 Oct 1979). 

A major barrier to achieving productivity in the development 
of all programing applications is the poor quality and excessive 
number of tools that must be used to get the job done. Most attempts 
to find, measure, and eliminate productivity bottlenecks have fo- 
cused on only one of these tools, namely high-level languages. An 
example of such an attempt is the recent concern with structural 
programing. It is the thesis of this presentation that, in order to 
produce even a simple program, a programer must know on the 
order of a dozen distinct languages. These languages are incompati- 
ble, have idiosyncratic syntaxes and mediocre diagnostics, and are 
often the biggest stumbling blocks in the way of rapid program 
development. A simple programing example is used to illustrate 
these points. 26 figures. 


17300 (SLAC-PUB—2466) Projection pursuit regression. Fried- 
man, J.H.; Jacobson, M.; Stuetzle, W. (Stanford Linear Accelerator 
Center, CA (USA); Stanford Univ., CA (USA)). Feb 1980. Contract 
EY-76-C-03-0515. 26p. (CONF-7910134—1). Dep. NTIS, PC A03/ 
MF AOl. 

From IMS special topics on regression conference; Boulder, 
CO, USA (22 Oct 1979). 

A new method for nonparametric multiple regression is pre- 
sented. The procedure models the regression surface as a sum of 
general smooth functions of linear combinations of the predictor 
variables in an iterative manner. This procedure is more general than 
standard stepwise and stagewise regression procedures, is affine 
invariant, does not require the definition of a metric, and lends itself 
to graphical interpretation. 3 figures. 


17301 (UCID— 18513) Joint Gaussian probability plot program. 
Azevedo, S.G.; Gavel, D.T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jan 1980. Contract W-7405-ENG-48. 
52p. Dep. NTIS, PC A04/MF AOl1. 

The analysis of joint-Gaussian distributions of two variables 
can be aided greatly by meaningful graphical techniques. The pro- 
gram described = such a task. Two elliptical equi-probability 
contour plots of the probability density function are produced, one 
using statistics from the raw data and the other using normalized 
(zero mean, unit variance) variables. Several separate data sets of the 
same variables may be plotted, for example, to compare estimators. 
The techniques discussed for interpreting the plots enable the use~ to 
ot a into the statistical information being displayed. 8 figures, 
4 tables. 


17302 (UCID—18560) Users manual for ILUCG. Shestakov, 
A.I. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Feb 1980. Contract W-7405-ENG-48. 13p. Dep. NTIS, PC 
A02/MF A0Ol1. 

The subroutine ILUCG is an iterative procedure designed to 
solve nonsymmetric systems arising from a nine-point discretization 
of partial differential equations. It combines the conjugate gradient 
algorithm (CG) with an incomplete L-U preconditioning of the 
matrix. The routine described here is optimized to run on the 
CRAY-1 computer, and is available on the MFE network. 


17303 (UCID—30179) Timing codes on the CRAY-1: principles 
and applications. Nelson, H.L. (California Univ., Livermore (USA) 
Lawrence Livermore Lab.). 1 Dec 1979. Contract W-7405-ENG-48. 
45p. Dep. NTIS, PC A03/MF AOI. 

Complete instruction-timing information for the CRAY-1 
computer is presented together with a method of recording the 
minimum necessary details for precise prediction of the running time 
of various algorithms. Several examples of optimum assembly lan- 
guage coding are listed, with comments that illustrate the timing 
details. 1 table 
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17304 (UCRL—83349) 2-D digital signal processing with an 
array . Twogood, R.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1980. Contract W-7405- 
ENG-48. Sp. (CONF-800404—1). Dep. NTIS, PC A02/MF AO1. 

From IEEE international conference on acoustics, speech, 
and signal processing; Denver, CO, USA (Apr 1980). 

The applicability of array processor (AP) technology to 2-D 
digital signal processing is investigated in this paper. The AP-based 
image processing facility at LLL is described, with emphasis on our 
applications software package which utilizes the array processor. 
Implementations of several key image processing algorithms are 
discussed and compared with other conventional processors, indicat- 
ing that array processors are extremely cost-effective for image 
processing applications. 


17305 (UCRL—83674) 2-D FFTs of large images with the AP- 
120B. Twogood, R.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 29 Feb 1980. Contract W-7405-ENG-48. 
lip. Dep. NTIS, PC A02/MF AO1. 

The issues involved in implementing a 2-D FFT on the FPS 
AP-120B array processor when the data memory available is less 
than the image size are investigated. After a brief review of the 
alternative techniques that have been proposed in the literature (with 
matrix transposition, without matrix transposition, vector radix), a 
recently developed two-level implementation is described. An analy- 
sis of the CPU and I/O requirements is given, showing that this 
algorithm is significantly superior to existing methods due to the 
reduced I/O requirements. 2 figures, 1 table. 


17306 (UCRL—84015) Raster generation in the array processor: 
trials and traumas. Maron, N.; Brengle, T.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 25 Feb 1980. Con- 
tract W-7405-ENG-48. 10p. (CONF-800415—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 4. annual FPS Users’ conference; San Francisco, CA, 
USA (28 Apr 1980). 

Methods developed to handle bit manipulation on the FPS 
Array Processor 38-bit main data memory and the problems and 
successes in converting vector graphics data to raster data are 
discussed. 


17307 Universal metric properties of nonlinear transformations. 
Feigenbaum, M.J. (Theoretical Division, Los Alamos Scientific Lab- 
oratory, University of California, Los Alamos, New Mexico). J. Stat. 
Phys.; 21: No. 6, 669-706(Dec 1979). 

The role of functional equations to describe the exact local 
structure of highly bifurcated attractors of x/sub n/+ 1=Af (X/sub 
n/) independent of a specific f is formally developed. A hierarchy of 
universal functions g/sub tau/(X) exists, each descriptive of the same 
local structure but at levels of a cluster of 2/sup tau/ points. The 
hierarchy obeys g/sub tau-1/(X) =-ag/sub tau/(g/sub tau/(X/a)), 
with g =lim/sub tauarrow-rightinfinity/g/sub tau/ existing and 
obeying g (X) =-ag (g (X/a)), an equation whose solution deter- 
mines both g and a. For r asymptotic g/sub tau/~g-5/sup -tau/h 
where 6>1 and h are determined as the associated eigenvalue and 
eigenvector of the operator L: L[psi]=-a[psi (g (X/a))+g' (g (X/ 
a)) psi (-X/a)] We conjecture that L possesses a unique eigenvalue 
in excess of 1, and show that this 5 is the A-convergence rate. The 
form (*) is then continued to all A rather than just discrete A/sub 
tau/ and bifurcation values A/sub tau/ and dynamics at such A is 
determined. These results hold for the high bifurcations of any 
fundamental cycle. We proceed to analyze the approach to the 
asymptotic regime and show, granted L's spectral conjecture, the 
stability of the g/sub tau/ limit of highly iterated Af's, thus establish- 
ing our theory in a local sense. We show in the course of this that 
highly iterated Af's are conjugate to g/sub tau/’s, thereby providing 
some elementary approximation schemes for obtaining A/sub tau/ 
for a chosen f. 
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REFER ALSO TO CITATION(S) 14972, 14974, 14993, 15912, 
15919, 15923, 16235, 16574 


17308 (CONF-800225—2) Quality assurance controls in re- 
search data base management: nonsense codes in hierarchical file 
structures. Farrell, M.P.; Strand, R.H.; Magoun, A.D.; Pennington, 
C.H.; Schramm, H.; Cobb, S.P.; Daniels, K. (Oak Ridge National 
Lab., TN (USA); Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA)). 1980. Contract W-7405-ENG-26. 5p. Dep. 
NTIS, PC A02/MF AOl1. 

From SUGI 80 conference; San Antonio, TX, USA (18 Feb 
1980). 

In complex studies using multiple data bases composed of 
hierarchical file structures, there is a high probability that errors may 
be perpetuated into summary reports unless some form of quality 
assurance is integrated into the research data base management 
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program. In studies that substitute numeric codes for variable values, 
this problem of error propagation is even more acute. This paper 
addresses the problem of error propagation in those studies employ- 
ing a coding scheme to represent longer alphanumeric values. Sever- 
al approaches are available that minimize errors in coding variables. 
Numeric codes with embedded information allocated to positions 
within the value codes are widely used. Such smart codes require a 
full knowledge of the universe the variables describe as well as the 
potential classification schemes for each variable. Nonsense codes, or 
codes without embedded information, efficiently circumvent the 
probiems associated with smart codes. Alphanumeric variable values 
are assigned a sequential numeric code as new values are encoun- 
tered in the data base. With nonsense codes, the management ap- 
proach is open-ended and does not require a knowledge of the 
number of potential classification levels for the variables. Experience 
indicates that coding errors appear to be less frequent with nonsense 
codes. The use of the FORMAT procedure in SAS/version 79.2 
complements the nonsense code approach using variable labeling. 
Current restrictions in the use of the FORMAT statement and the 
sort order of the labels in BY statements or PRINT requests can be 
circumvented by using the PUT function to assign format values to a 
new character variable. | figure. 


17309 (DOE/EIA—0178(79)/1) Annual Report to Congress, 
1979, Volume one. Activities. (Department of “nergy, Washington, 
DC (USA). Ener, r _— Administration). 1979. 88p. Dep. 
NTIS, PC A05/M 

This first A aa of the third Annual Report describes the 
organization of EIA and highlights of its activities of 1979. The 
second and third volumes will be, respectively, a compendium of 
energy statistics and an analytical treatise projecting future energy 
trends, and addressing various regulatory policy issues and their 
likely effects on energy supply, demand, and price. The following 
chapters are included in Vol. 1: Energy Data Operations; Energy 
Systems Support; Energy Information Validation; Program Devel- 
opment; Applied Analysis; Energy Information Services; and Plan- 
ning and Management. (MCW) 


17310 (DOE/TIC—11110) RECON training materials. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). [nd]. Contract 
W-7405-ENG-48. 69p. Dep. NTIS, PC A04/MF AOI. 

This collection of materials for use in a DOE/RECON train- 
ing session includes information about terminal commands, logging 


on, document availability, search strategy models, and some of the 
data bases available on DOE/RECON. An evaluation questionnaire 
is included. (RWR) 
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Cryogenic aspects of the UTSI CFFF superconducting dipole 
magnet for MHD research, 5:15948 (CONF-790815--35) 
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cross-correlation techniques, 5:14635 (ANL-FE--49622-TM07) 

Impurity control system for the STARFIRE commercial fusion 
reactor, 5:17178 (CONF-791 102--122) 
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5:17218 (CONF-791102--105) 

Shielding and maintainability in an experimental tokamak, 5:17266 
(CONF-791102--129) 

Sodium fire and containment leakage, 5:15812 (INIS-mf--4960) 
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D’ETUDES NUCLEAIRES DE FONTENAY-AUX-ROSES, 92 

(FRANCE). DEPT. DE PHYSIQUE DU PLASMA ET DE LA 
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1977-24 May 1978, 5:16305 (AD-A--069053) 

——— RESEARCH LAB., INC., EVERETT, MA 

Electrode system maintenance processes in slagging MHD 
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Development Program, 5:14918 (PNL--3238) 

Nuclear waste management. Quarterly progress report, July- 
September 1979, 5:14935 (PNL--3000-3) 


Pacific Northwest Laboratory annual report for 1979 to the DOE 


Assistant Secretary for Environment. Part 5. Environmental 
assessment, control, health, and safety, 5:14726 (PNL-- 
3300(Pt.5)) 
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Users guide to REGIONAL-1: a regional assessment model, 
5:16472 (PNL--3110) 
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- ODEILLO (FRANCE). LAB. DES ULTRA-REFRACTAIRES 

Refractory oxides for high temperature energy sources, 5:16183 
(CONF-7706168--) 

CHICAGO UNIV., IL (USA) 

Applications of ROC analysis in diagnostic image evaluation, 
5:16752 (CONF-790783--1) 

Coal anion structure and chemistry of coal alkylation. Ninth 
quarterly progress report, March 1-May 31, 1979, 5:14700 
(COO--4227-9) 

Design and application of a mega-moment electromagnetic dipole 
source, 5:15505 (LBL--9920) 

CHICAGO UNIV., IL (USA). DEPT. OF RADIOLOGY 

Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906 136--2) 

CINCINNATI UNIV., OH (USA) 

Inelastic strong interactions at high energies. Annual progress 

report, June 1, 1979-May 1, 1980, 5:17029 (COO--2978-5) 
CINCINNATI UNIV., OH (USA). DEPT. OF ENVIRONMENTAL 

HEALTH 

Exploratory research on mutagenic activity of coal-related 
materials. Progress report, November 1, 1979-February 29, 
1980, 5:14757 (DOE/ET/0222--2) 

CITIES SERVICE CO., JACKSON, MS (USA) 

Bodcau In Situ Combustion Project: ignition. Topical report of 

May 1977, 5:14769 (SAN--1189-3-T1) 
CITIES SERVICE CO., TULSA, OK (USA) 

Bodcau In Situ Combustion Project combustion tube tests. 
Topical report of January 1979, 5:14765 (DOE/ET/12057--5) 

Bodcau In Situ Combustion Project pressure transient testing. 
Topical report of January 1978, 5:14770 (SAN--1189-4) 

mat FFS IRON CO., RIFLE, CO (USA). WESTERN 


Prototype underground demonstration mine in oil shale deposits. 
Open file report (final), July 1976-February 1979, 5:14839 (PB-- 
297605 

COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH (USA) 

Infrared thermography of buildings. A bibliography with 
abstracts. Special report, 5:15982 (AD-A--068682) 

OF WILLIAM AND MARY, WILLIAMSBURG, VA 
New infrared detectors and solar cells. Final report, 1 February 

1978 - 31 January 1979, 5:15164 (N--79-21544) 

COLORADO GEOLOGICAL SURVEY, DENVER (USA) 

Colorado coal reserves depletion data and coal mine summaries. 
Final report, 5:14730 (USGS-OFR--79-1) 

Evaluation of coking coals in Colorado. Resource series 7, 5:14729 
(DOE/TIC--11112) 

COLORADO STATE UNIV., FORT COLLINS (USA). SOLAR 
ENERGY APPLICATIONS LAB. 

Comparative performance of two types of evacuated tubular solar 
collectors in a residential heating and cooling sysiem. Final 
report, October 1 1977-September 30 1978 (including 1974-1977 
operating results comparisons), 5:15430 (COO--2577- 
19(Exec.Summ.)) 

Experimental investigation of an inexpensive sky temperature 
measuring device, 5:15094 (COO--4522-1) 

Variability of solar radiation at four selected stations in the United 
States. Final report, October 1, 1977-September 30, 1978, 
5:15093 (COO--4521-1) 

COLORADO UNIV., BOULDER (USA). DEPT. OF CIVIL, 
ENVIRONMENTAL, AND ARCHITECTURAL 
ENGINEERING 
Removal of ammonia and alkalinity from oil shale retort waters, 

5:14866 (LETC--3096-1) 





MAY 31, 1980 


COLUMBIA UNIV., NEW YORK (USA). DEPT. OF CHEMICAL 
ENGINEERING AND APPLIED CHEMISTRY 
Ethanolic fuels from renewable resources in the solar age, 5:15062 
B--295645) 
COL IA UNIV., NEW YORK (USA). PLASMA LAB. 
Numerical simulation studies of toroidal pinches, 5:17180 (COO-- 
2456-57) 
Numerical study of the initial dynamics in tormac, 5:17181 (COO-- 
2456-69) 
Spectroscopic study of turbulent heating in the high beta tokamak 
- Torus II, 5:17167 (COO--2456-70) 
COMBUSTION ENGINEERING, INC., WINDSOR, CT (USA) 
Industrial application of fluidized-bed combustion. Phases I and II. 
Quarterly technical progress report, April-June 1979, 5:14752 
--2473-33 
COMISION FEDERAL DE ELECTRICIDAD, MEXICO CITY 
Update of reservoir engineering activities at Cerro Prieto, 5:15576 
BL--10209 
COMPARATIVE ANIMAL RESEARCH LAB., OAK RIDGE, TN 
Biomedical aspects of plutonium: a selected bibliography, 5:16839 
ORO--0242-T1) 
COMPLETION TECHNOLOGY CO., HOUSTON, TX (USA) 
Performance evaluation of Magma Power Company's reinjection 
well No. 46-7 at the East Mesa KGRA, California, 5:15596 
(SAND--79-7127) 
Predicting injector performance at the proposed Magma-SDG and 
E fifty megawatt geothermal power plant, 5:15566 (SAND--79- 


7128 
SCIENCES CORP., FALLS CHURCH, VA (USA) 
Comparison of predicted and observed subsurface-surface seismic 
spectral ratios, 5:15000 (NVO--0624-2) 
CONNECTICUT UNIV., STORRS (USA) 
Improvement of yields and rates during enzymatic hydrolysis of 
cellulose to glucose. Progress report, June 1-August 31, 1979, 


5:15059 rte a 
INNECTI UNIV., IRRS (USA). INST. OF MATERIALS 


Electrode polarization studies in hot corrosion systems. Progress 

report, ne June 1979-31 aroun Cr i. 5:16270 (COO--2960-4) 
CONOCO, INC., STAMFO) (USA) 

Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE--2542-23) 

Phase I: the pipeline gas demonstration plant. Annual technical 
progress report, 1 July 1978-30 June 1979, 5:14651 (FE--2542- 
20) 


Phase I: the pipeline gas demonstration plant. Local resources 
rt, 5:14677 has 21) 
wer ILIDATED NATURAL GAS SERVICE CO., INC., 
CLEVELAND, OH (USA) 

Heat-pump-centered Integrated Community Energy Systems: 
systems development, Consolidated Natural Gas Service 
Company. Final ee, 5:16091 (ANL/CNSV-TM--29) 

CORNELL UNIV., CA, NY (USA) 

Optical properties of metallic surfaces, small particles and 
composite coatings for solar energy conversion applications. 
Final technical report, April 1, 1977-August 31, 1979, 5:15433 

E/ET/20413--1) 
co UNIV., ITHACA, NY (USA), DEPT. OF CHEMISTRY 

ESR studies of surface adsorption and catalysis under ultra-high 
vacuum conditions, 5:16248 (COO--4991-1) 

CORNELL UNIV., ITHACA, NY (USA). MATERIALS SCIENCE 


Measurement of the total hemispherical emittance of copper and 
of spectrally selective surfaces. Report No. 2992, 5:15431 
‘COO--3151-80) 
co IRATE-TECH PLANNING, INC., WALTHAM, MA (USA) 
Domestic passenger automobile weight projections, 1979-1986 
GM, Ford, Chrysler, AMC. Final report, June--August 1978, 
5:16116 (PB--294739) 
CORPS OF ENGINEERS, ANCHORAGE, AK (USA) 
Snettisham Project Alaska. First stage development. Design 
memorandum Number 7. General design memorandum. Volume 
I. Main report, 5:15067 (AD-A--067894) 
Snettisham Project Alaska. First stage development. Design 
memo: Number-7-general design memorandum Volume 
2. Appendices: a-power. b.-transmission. c-geology and 


materials, 5:15068 emg fy, 
CRAIN AND ASSOCIATES, PARK, CA (USA) 


Share A Fare: a user-side subsidy transportation program for 
elderly and handicapped persons in Kansas City, Missouri. Final 





DEPARTMENT OF ENERGY, IDAHO FALLS, ID 


report, May 1977-December 1978, 5:16040 (UMTA-MA--06- 
0049-79-11) 
CRYOGENIC CONSULTANTS, INC., ALLENTOWN, PA (USA) 
Safety analysis of the UTSI-CFFF superconducting magnet, 


5:15947 onan ae 
CRYSTAL INC., SALEM, MA (USA) 

Silicon ingot casting: heat exchanger method. Multi-wire slicing: 
fixed abrasive slicing technique. Phase III. Quarterly progress 
report No. 4, July 1-September 30, 1979, 5:15146 (DOE/JPL/ 
954373--12) 
TURAL DYNAMICS, FORT WASHINGTON, MD (USA) 

Alaska OCS socio-economic studies program. Historical indicators 
of Alaska native culture change, 5:16703 (PB--294180) 

CURTISS-WRIGHT CORP., WOOD-RIDGE, NJ (USA). 

SYSTEMS D) 


Engineer, design, construct, test and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering. Quarterly 
report, June 1-August 31, 1977, 5:15681 (FE--1726-24A) 


— UNIV. (SENEGAL) 
5:15081 (PB--297866) 


be ey about new ener, 
MOORE, ORAGE. AK (USA) 

ae OCS socio-economic studies program. Technical report 
no. 29. Northern Gulf of Alaska petroleum development 
scenarios. Final report, 5:16704 (PB--294229) 

Alaska OCS socio-economic studies program. Technical report 
number 35. Western Gulf of Alaska petroleum development 
scenarios. Final rt, 5:16705 (PB--294281) 

DAMES AND MOORE, CRANFORD, NJ (USA) 
Maryland major facilities study. Volume II. Eastern shore power 
lant siting study, 5:15876 (PB--296818) 
DATA RESOURCES, INC,, iGTON, MA (USA) 

The macroeconomic impact of federal pollution control programs: 

1978 assessment. Final rt 1970-86, 5:16543 (PB--296960) 
DAVIS ALTERNATIVE TECHNOLOGY LOGY ASSOCIATES, CA 


Suncatcher Monitoring Project. Final report, September 1, 1977- 

December 31, 1978, 5:15371 (COO--4154-4) 
DAYTON UNIV., OH (USA), RESEARCH INST. 

Non-aqueous electrode research. Interim technical report, 25 

October 1977-31 September 1978, 5:15855 (AD-A--068751) 
DELAWARE UNIV., ARK (USA). COLL. OF 

ENGINEERING 

Theory of thin-film photovoltaics. Quarterly report No. 1, April 
16-June 30, 1979, 5:15140 (DOE/ET/23103--4) 

IENVER RESEARCH INST., CO (USA) 

Predicted costs of environmental controls for a commercial oil 
shale industry. Volume II. A subjective self-assessment of 
uncertainty in the predicted costs, 5:14865 (COO--5107-2) 

Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO--5107-1) 

IENVER UNIV., CO (USA) 

Direct methods for seismic profiling. Final report, 5:16945 (COO-- 

2482-13 
DEP. OF ENERGY, AIKEN, SC (USA). SAVANNAH 

RIVER OPERATIONS OFFICE 

Spent fuel storage capacity in new reactors, 5:14925 (DOE/SR- 
SF--2003) 

Spent LWR fuel storage costs: reracking, AR basins, and AFR 
basins, 5:14924 (DOE/SR-SF--2002(Rev.1)) 

DEPARTMENT OF ENERGY, ARGONNE, IL (USA). NEW 

BRUNSWICK LAB. 


Evaluation of an automatic uranium titration system, 5:15014 


DEPARTMENT OF ENERGY, BARTLESVILLE, OK (USA). 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
Description and operation of a mobile wellhead analyzer for the 
determination of unstable constituents in oilfield waters, 5:14764 
(DOE/BETC/RI--79/9) 
Thermodynamic properties of materials derived from coal 
uefaction, = ade (DOE/BETC/TPR--79/2 


F ENERGY, IDAHO FALLS, 
IDAHO OPERATIONS OFFICE 

Proceedings of the symposium on the Idaho National Engineering 
Laboratory Ecology Programs, 5:16588 (IDO--12088) 





DEPARTMENT OF ENERGY, LARAMIE, WY (USA). 


DEPARTMENT OF ENERGY, LARAMIE, WY (USA). 
LARAMIE ENERGY TECHNOLOGY CENTER 
Oil shale resources of the Naval Oil Shale Reserve No. 1, 

ma %. 5:14838 SS tan a ) 
'ARTMENT OF ENERGY, LAS VEGAS, NV (USA). 

DINEVADA OPERATIONS OFFICE 

Nevada nuclear waste storage in : FY 1980 Project 
Plan and FY 1981 forecast, 5:14966 (NVO--196-13 

DEPARTMENT OF ENERGY, MORGANTOWN, (USA). 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
Characterization and assessment of the gas potential in the eastern 

interior basins: norhwestern Appalachian Basin, 5:14822 
(MLM--2690(OP)) 

Oil recovery by carbon dioxide injection. Annual report, July 
1978-June 1979, 5:14767 (DOE/MC/05301--49) 

DEPARTMENT OF ENERGY, MORGANTOWN, WV (USA). 
PROCESS EVALUATION OFFICE 
Economic evaluation of the modified TRW Gravichem process: 

one unit train per day of coal, 5:14623 (FE/EES--79/11) 

Economic evaluation of the TRW Gravichem process: one unit 
train per da go, 5:14622 (FE/EES--79/10) 

DEP. IF ENERGY, WASHINGTON, DC (USA) 
Environmental 5 ewes: Plan: solar agricultural and 

industrial process heat, 5:15557 (DOE/EDP--0033) 

Fossil energy report, 1 October 1977-30 September 
1978, 5: 14618 (DOE/FE--0001/1(Vol.1)) 

Industry in the 80s: saving with solar, 5:15405 (DOE/CS--0113) 

Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 1. Executive summary, 
main report and appendices, 5:15981 (DOE/IA--0009/1) 

Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1, 5:15905 
(DOE/IA--0009-2) 

Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 4 of 4 Volumes 
Annexes 8-11, 5:15182 (DOE/IA--0009-4) 

Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 
(DOE/IA--0009-3) 

Organization ion protection. Operations of the ICRP and 
NCRP: 1928-1974, 5:16774 (DOE/TIC--10124) 

Photovoltaic energy systems. Program summary, 5:15136 (DOE/ 
CS--0146) 

Reliability, energy and cost effects of wind integration with 
conventional electrical generating systems, 5:15638 (CONF- 
791204--32) 

Selected DOE uarters publications October 1979-March 
1980, 5:17279 (DOE/AD--0010/8) 

Standby Energy Conservation Plan No. 2: Building Temperature 
Restrictions Plan. Environmental report, 5:15989 (DOE/EV-- 
0049/1) 

DEPARTMENT OF ENERGY, WASHINGTON, DC (USA). 
ASSISTANT SECRETARY FOR CONSERVATION AND 
SOLAR ENERGY 
Architects and engineers guide to energy conservation in existing 

buildings, 5:15987 (DOE/CS--0132) 

Department of Energy conservation objectives: calendar year 
1980, 5:15901 (DOE/TIC-11108 

IEPARTMENT OF ENERGY, WASHINGTON, DC (USA). 

ASSISTANT SECRETARY FOR ENVIRONMENT 

Environmental readiness document: coal 
Commercialization phase III planning, 5:14642 (DOE/ERD- 
0012(Rev.)) 

Industrial boiler new source performance standard: a DOE 

ive, 5:16333 (CONF-791236--1) 

DEP. OF ENERGY, WASHINGTON, DC (USA). 
ASSISTANT SECRETARY FOR FOSSIL ENERGY 
Fossil Energy University activities, 1 October 


wiley he yp 7 1978, 5:14619 (DOE/FE--0002/2) 
DEP. OF ENERGY, WASHINGTON, DC (USA). 
ASSISTANT SECRETARY FOR RESOURCE APPLICATIONS 


Environmental assessment: geothermal energy gecpressure 
. DOE Sweet Lake No. 1, Cameron Parish, 
Louisiana, 5:15556 (DOE/EA--0065) 
Strategic Petroleum Reserve annual report, 5:14818 (DOE/RA-- 
0047) 

DEPARTMENT OF ENERGY, WASHINGTON, DC (USA). DIV. 

OF COAL PRODUCTION TECHNOLOGY 

Western coal development monitoring system: a survey of coal 
mining capacity in the West, 5:14731 (DOE/TIC--10249) 
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DEPARTMENT OF ENERGY, WASHINGTON, DC (USA). DIV. 

OF ELECTRIC ENERGY SYSTEMS 

Load management from a Department of Energy perspective, 
5:15697 (CONF-800218--1) 

DEP. OF ENERGY, WASHINGTON, DC (USA). DIV. 

OF ENVIRONMENTAL CONTROL TECHNOLOGY 

Divison of Environmental Control Technology program, 1978, 
5:16444 E/EV--0042) 

DEP. OF ENERGY, WASHINGTON, DC (USA). DIV. 

OF TECHNOLOGY ASSESSMENTS 

Comparative assessment of health and safety impacts of coal use, 
5:14680 (DOE/EV--0069) 

DEPARTMENT OF ENERGY, WASHINGTON, DC _— 

ECONOMIC REGULATORY ADMINISTRATION 

Analysis of refiners’ No. 2 distillate costs and revenues: July 1979- 
October 1979, 5:14806 (DOE/ERA--0051-3) 

National Power Grid Study. Executive Summary, 5:15927 (DOE/ 
ERA--0056/3) 

National power grid study. Volume I. Final report, 5:15926 
(DOE/ERA--0056-1) 

DEPARTMENT OF ENERGY, WASHINGTON, DC (USA). 

ENERGY INFORMATION ADMINISTRATION 

Annual Report to Congress, 1979. Volume one. Activities, 5:17309 
(DOE/EIA--0178(79)/1) 

Impact of the entitlements program on the market for residual fuel 
oil on the east coast. Analysis report, 5:14803 (DOE/EIA-- 
0184/29) 

IEPARTMENT OF ENERGY, WASHINGTON, DC (USA). 

OFFICE OF HEALTH AND ENVIRONMENTAL RESEARCH 


Climate program plan. Volume | of 2, 5:16430 (DOE/EV--0062/ 
1) 


Workshop on environmental research for actinide elements, 
5:14993 (CONF-7810208--) 

EEPARTMENT OF ENERGY, WASHINGTON, DC (USA). 

OFFICE OF NUCLEAR ENERGY PROGRAMS 

Threaded fasteners for nuclear components, 5:15771 (RDT-E--8- 


DEPARYMENT OF ENERGY, WASHINGTON, DC (USA). 
OFFICE OF PROCUREMENT AND CONTRACTS 
MANAGEMENT 
Management of government property in the possession of off-site 

contractors (DOE-PMR 109-60), 5:17280 E/PR--0002/R1) 

DEPARTMENT OF ENERGY, WASHIN IN, DC (USA). 
OFFICE OF PROGRAM COORDINATION 
Inventory of Federal Energy-Related Environment and Safety 

Research for FY 1978. Volume III, interactive terminal users 
guide, 5:16426 (DOE/EV--0057(Vol.3) 

DEPARTMENT OF ENERGY, WASHIN IN, DC (USA). 
OFFICE OF sean APPLICATIONS 
Solar Ener; : an overview, 5:15078 (DOE/CS--0124) 

DEP. Ol ENERGY, WASHINGTON, DC (USA). 
OFFICE OF TECHNOLOGY IMPACTS 
Environmental assessments of alternative energy strategies in the 

United States, 5:16701 (CONF-791172--1) 

DEPARTMENT OF ENERGY, WASHINGTON, DC (USA). 
OFFICE OF WEATHERIZATION ASSISTANCE PROGRAMS 
Project Retro-Tech: home weatherization charts, 5:16000 (DOE/ 

CS--0131) 
EPARTMENT OF HOUSING AND URBAN DEVELOPMENT, 
WASHINGTON, DC (USA). OFFICE OF POLICY 
DEVELOPMENT AND RESEARCH 
Solar heating and cooling demonstration program: a descriptive 
summary of HUD Cycle 4 and 4A Solar Ru sidential projects, 
5:15381 peg pe 
IEPARTMENT OF TRANSPORTATION, CAMBRIDGE, MA 
(USA). TRANSPORTATION SYSTEMS CENTER 
Flywheel/diesel hybrid power drive: urban bus vehicle simulation. 
Final rt, October 1976--October 1977, 5:16112 (PB--294778) 

— OF TRANSPORTATION, WASHINGTON, DC 

UMTA University and Research Training Program: abstracts for 
University Research Projects, 5:16023 (UMTA-UPP--30-79-1) 
EPARTMENT OF TRANSPORTATION, WASHINGTON, DC 

PrUSA.. OFFICE OF THE SECRETARY 

Ti rtation and the future. Final report, 5:16036 (PB--298907) 

DETROIT DIESEL ALLISON, INDIANAPOLIS, IN (USA) 
Study of an advanced general aviation turbine engine (gate). Final 


epee, 5:16025 (N--79-21073) 
D GESELLSCHAFT FUER 
MINERALOEL ISCHAFT UND KOHLECHEMIE E.V., 
HAMBURG (GERMANY, F.R.) 
26th DGMK general meeting in Berlin, October 4-6, 1978, 5:14760 
(INKA-Conf--78-068-000) 
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DONOVAN, HAMESTER AND RATTIEN, INC., 

WASHINGTON, DC (USA) 

Investigating load management technology options: a survey of 
technologies and issues. Final report, 5:15925 (DOE/ER/ 
10085--T1 

DOW CHEMICAL CO., MIDLAND, MI (USA). PROCESS 

DEVELOPMENT DEPT. 

Energy from ia situ processing of antrim oil shale. Quarterly 
technical progress report, July-September 1979, 5:14841 (FE-- 
2346-53 

DREXEL UNIV, PHILADELPHIA, PA (USA). DEPT. OF 

PHYSICS AND ATMOSPHERIC SCIENCE 

Study of two-photon absorption and amplification processes in 
gases. Final report 1 aug 76-30 jun 79, 5:16307 (AD-A--074951/ 


5) 

DUKE UNIV., DURHAM, NC (USA). DEPT. OF MECHANICAL 
ENGINEERING AND MATERIALS SCIENCE 
Preparation and characterization of hydrogenated amorphous 

silicon thin films and thin film solar cells produced by ion 
plating techniques. Third quarterly progress report, July 1- 
September 30, 1979, 5:15138 (DOE/ET/23035--3) 

DU PONT DE NEMOURS (E.I.) AND CO., AIKEN, SC (USA). 
SAVANNAH RIVER LAB. 

Computer control for a cladding thickness tester, 5:16407 (DP-- 
1537) 

Low-temperature helium embrittlement of tritium-charged 
stainless steel, 5:16146 (DP-MS--79-64) 

238Py fuel form processes. Bimonthly report, July-August 1979, 
5:15032 (DPST--79-128-7/8) 

238 Py fuel form processes. Bimonthly report, September-October 
1979, 5:15034 (DPST--79-128-9/10) 

238 Py fuel form processes bimonthly report, May-June 1979, 
5:15033 (DPST--79-128-5/6) 

Slurry spray distribution within a simulated laboratory scale spray 
dryer, 5:14940 (DP-MS--79-112) 

Spent fuel handling and storage facility for an LWR fuel 

rocessing plant, 5:14922 (DPSTD-AFCT--77-7) 

a DE OURS (E.I.) AND CO., WILMINGTON, DE 

Synthetic crude oils carcinogenicity screening tests. Pro 
report, February 15-Se ays 15, _ 5:14801 ela ag 

DU PONT DE NEMO ., WILMINGTON, 
(USA). ENGINEERING DET. 

Conceptual design report for alpha waste incinerator, 5:14941 
(DPE--3584) 

DUQUESNE LIGHT CO., SHIPPINGPORT, PA (USA) 

[Shippingport Atomic Power Station]. Quarterly operating report, 
third quarter 1979, 5:15735 (DLCS--5000379) 

[Shippingport Atomic Power Station. Quarterly operating report, 
fourth quarter Ag 5:15736 (DLCS--5000479) 

DYNATECH R/D CAMBRIDGE, MA (USA) 

Fuel gas production ition animal and agricultural residues and 
biomass. Quarterly coordination meeting, December 11-12, 
1978, Denver, Colorado. Second Quarterly progress report, 
5:15046 (COO--5099-4) 


EAST-WEST CENTER, HONOLULU, HI (USA) 

Risk of renewable energy sources: a critique of the Inhaber report, 
5:15871 (ERG--79-3) 

EBASCO SERVICES, INC., NEW YORK (USA) 

Preliminary design of an osmotic-type salinity gradient energy 
converter. Phase I, design effort, 5:15316 (DOE/ET/21001--T1) 

Seismic Safety Margins Research Program (Phase I). Project IV. 
Structural building response; Structural Building Response 
Review, 5:15781 (UCRL--15185) 

ECOLOGY CONSULTANTS, INC., FORT COLLINS, CO (USA) 
An environmental guide to western surface mining. Part two: 

impacts, mitigation and monitoring, 5:14725 (PB--298530) 

ECON, INC., PRINCETON, NJ (USA) 

Assessment of economic factors affecting the Satellite Power 
System. Volume I: system cost factors. Final report, 5:15228 
(N--79-21551) 

ECONOMICS, STATISTICS, AND COOPERATIVES SERVICE, 
WASHINGTON, DC (USA). NATIONAL ECONOMIC 
ANALYSIS DIV. 

Energy accounting in the food processing industry. Final report, 
5-16047 (PB--295017) 


EG AND G IDAHO, INC., IDAHO FALLS (USA) 


EG AND G GEOMETRICS, SUNNYVALE, CA (USA) 

Aerial gamma ray and magnetic survey: Idaho Project, Hailey, 
Idaho Falls, Elk City quadrangles of Idaho/Montana and Boise 
quadrangle, . Final report, 5:14872 (GJBX-- 
10(80)(Vol.1)) 


Aerial gamma ray and magnetic survey: Idaho Project, Boise 
idaho. Final report, 5:14873 (GJBX-- 
10(80)(Vol.2)(Boise)) 
Aerial gamma ray and magnetic survey: Idaho Project, Elk City 
of Idaho/Montana. Final report, 5:14874 (GJBX-- 
10(80)(V ol.2)(Elk)) 

Aerial gamma ray and ic survey: Idaho Project, Hailey 
q of Idaho. Final report, 5:14875 (GJBX-- 
10(80)(Vol.2)(Hailey)) 

Aerial gamma ray and magnetic survey: Idaho Project, Idaho 
Falls quadrangle, Idaho. Final report, 5:14876 (GJBX-- 
10(80)(V ol.2)(Ida)) 

Aerial gamma ray and magnetic survey: Minnesota Project, the 
Alpena, Blind River, Cheboygan, Escanaba, and Sault Sainte 
Marie quadrangles of Michigan and Wisconsin. Final report, 
5:14900 (GJBX--39(80)(Vol. 1)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Cheboygan and Alpena quadrangles, Michigan. Final report, 
5:14901 (GJBX--39(80)(V ol.2)(Cheboygan)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Escanaba quadrangle of Michigan and Wisconsin. Final report, 
5:14902 (GJBX--39(80)(Vol.2)(Escanaba)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Sault 
Sainte Marie and Blind River quadrangles, Michigan. Final 
report, 5:14903 (GJBX--39(80)(V ol.2)(Sault)) 

Aerial gamma ray and magnetic survey: Minnesota Project, St. 
Cloud quadrangle of Minnesota. Final report, 5:14912 (GJBX-- 
13(80)(Vol.2)(St.Cloud)) 

Aerial gamma ray and magnetic survey: Minnesota Project, New 
Ulm le of Minnesota. Final report, 5:14913 (GJBX-- 
13(80)(Vol.2)(New-Ulm)) 

Aerial gamma ray and magnetic survey. Minnesota Project, Fargo 
quadrangle of Minnesota/North Dakota. Final report, 5:14877 
(GJBX--13(80)(Vol.2)(Fargo)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Grand 
Forks quadrangle of Minnesota/North Dakota. Final report, 
5:14878 (GJBX--13(80)(Vol.2)(GrandForks)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank quadrangle of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX-- 
13(80)(Vol.2)(Milbank)) 
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HIGH VOLTAGE RESEARCH LAB. 

Particle-initiated breakdown in gas dielectric cable insulation 
expanded scope program. Final report, 5:15703 (EPRI-EL-- 
1264) 
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MASSACHUSETTS INST. OF TECH., CAMBRIDGE (USA). 

LAB, FOR NUCLEAR SCIENCE 

Level densities in nuclear physics, 5:17127 (COO--3069-759) 

MASSACHUSETTS INST. OF TECH., CAMBRIDGE (USA). 

NUCLEAR REACTOR LAB. 

Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO--5098-(MIT-NRL-003)) 

MASSACHUSETTS INST. OF TECH., CAMBRIDGE (USA). 

SCHOOL OF ENGINEERING 

Comparison of two techniques for the simulation of PV systems, 
5:15222 (COO--4094-79) 

MASSACHUSETTS INST. OF TECH., LEXINGTON (USA). 

LINCOLN LAB. 

Comparison of two techniques for the simulation of PV systems, 
5:15222 (COO--4094-79) 

Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, 5:15370 (COO--4094-65) 

Solar photovoltaic/thermal residential systems, 5:15372 (COO-- 
4577-9 

MASSACHUSETTS INST. OF TECH., OAK RIDGE, TN (USA). 

SCHOOL OF CHEMICAL ENGINEERING PRACTICE 

Adsorption and filtration of trace contaminants in aqueous 
effluents, 5:16646 (ORNL-MIT--129) 

Surface properties of Texas lignite coal, 5:14707 (ORNL/MIT-- 
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297) 
MASSACHUSETTS UNIV., AMHERST (USA) 

Study of 19 MeV region of *C by 180° electron scattering, 
5:17048 (COO--2853-11) 

MASSACHUSETTS UNIV., AMHERST (USA). DEPT. OF 

MECHANICAL ENGINEERING 

Low-temperature helium embrittlement of tritium-charged 
stainless steel, 5:16146 (DP-MS--79-64) 

MASSACHUSETTS UNIV., AMHERST (USA). DEPT. OF 

PHYSICS AND ASTRONOMY 

180° electron scattering, 5:17047 barat rg 

MATHEMATICAL SCIENCES NORTHWEST, INC., 

BELLEVUE, WA (USA) 

Analysis and simulation of performance data for residential solar 
heating and heat pump system in Seattle, Washington. Final 
report, Volume II, 5:15385 (MSNW--78-3035(Vol.2)) 

Axial laser heating of three meter theta pinch plasma, 5:17165 
(MSNW--79-1045-5) 

Reactor implications of flux loss through conducting shells 
surrounding compact toroids, 5:17220 (MSNW--80-1144-2) 

THTECH, .» PRINCETON, NJ (USA) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume III. Appendix J: public sector analysis. Final report, 
5:15972 (FCR--0783(Vol.3)) 

MAX-PLANCK-INSTITUT FUER KERNPHYSIK, 

HEIDELBERG (GERMANY, F.R.) 

Present and past neutrino luminosity of the sun, 5:16958 (BNL-- 
27190 

MB ASSOCIATES, SAN RAMON, CA (USA) 

Use of glass reinforced concrete (GRC) as a substrate for 
photovoltaic modules. Quarterly report No. 3, 5:15156 (DOE/ 
JPL/955281--3) 

MCDONNELL DOUGLAS ASTRONAUTICS CO., 

HUNTINGTON BEACH, CA (USA) 

Cleaning agents and techniques for concentrating solar collectors, 
5:15446 (SAND--80-7005C) 

(CDONNELL DOUGLAS ASTRONAUTICS CO., ST. LOUIS, 

MO (USA) 

Assessment of solid breeding blanket options for commercial 
tokamak reactors, 5:17216 (CONF-791102--119) 

Impurity control system for the STARFIRE commercial fusion 
reactor, 5:17178 (CONF-791102--122) 

Maintenance considerations of the Starfire Commercial Tokamak, 
5:17265 (CONF-791102--107) 

Results of systems studies for the STARFIRE commercial 
tokamak, 5:17209 (CONF-791 102--126) 

Shielding and maintainability in an experimental tokamak, 5:17266 
(CONF-791102--129) 

STARFIRE: a commercial tokamak reactor, 5:17208 (ANL/FPP/ 
TM--125) 

MEMORIAL HOSPITAL, PAWTUCKET, RI (USA) 

Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO--2783-4) 
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MEMORIAL HOSPITAL, PAWTUCKET, RI (USA). DIV. OF 

HEMATOLOGIC RESEARCH 

Comprehensive three year progress report, August 1, 1975- 
October 31, 1978, 5:16736 (COO--2783-T) 

MEMPHIS LIGHT, GAS AND WATER DIV., TN (USA) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume I. 
Overall plant description, 5:14653 (FE--2582-1(Vol.1)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IV. 
Gasification; gas cooling and scrubbing; ash treatment, 5:14656 
(FE--2582-1(Vol.4)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume V. Gas 
compression; gas treating, 5:14657 (FE--2582-1(Vol.5)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VI. 
Sour water stripping, 5:14658 (FE--2582-1(Vol.6)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VII. 
Sulfur recovery; tail gas treating, 5:14659 (FE--2582-1(Vol.7)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE--2582-1(Vol.8)) 

Industrial Fuel Gas Demonstration Plant Program. Task IZI 
report, demonstration plant mechanical design. Volume IX. 
Utility area, 5:14661 (FE--2582-1(Vol.9)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume X. 
Waste water treatment, 5:14662 (FE--2582-1(Vol.10)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume XI. 
Cooling tower; flare, 5:14663 (FE--2582-1(Vol.11)) 

Industrial Fuel Gas Demonstration Plant Program. Task ITI 
report, demonstration plant mechanical design. Volume XII. 
General facilities; buildings, 5:14664 (FE--2582-1(Vol.12)) 

Industrial Fuel Gas Demonstration Plant Program. Task II report, 
demonstration plant process design. 2nd Issue, 5:14665 (FE-- 
2582-13) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume III. 
Coal/coke treating and feed; coal/coke handling; dock facilities, 
5:14655 (FE--2582-1(Vol.3)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume II. Air 
separation, 5:14654 (FE--2582-1(Vol.2)) 

METAL PROPERTIES COUNCIL, INC., NEW YORK (USA) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1-June 30, 
1979, 5:14644 (FE--1784-54) 

META SYSTEMS, INC., CAMBRIDGE, MA (USA) 

Resource use and residuals generation in households, 5:16007 
(PB--294878) 

MICHIGAN OFFICE OF SCIENCE AND TECHNOLOGY, 

LANSING (USA) 

Science and technology advice for the executive the Michigan 
experience, 5:15913 (PB--294738) 

MICHIGAN STATE UNIV., EAST LANSING (USA). DEPT. OF 

AGRICULTURAL ENGINEERING 

Energy for agriculture. A computerized information retrieval 
system, 5:16768 (COO--0016-T2) 

‘A UNIV., MINNEAPOLIS (USA). DEPT. OF 
CHEMICAL ENGINEERING AND MATERIALS SCIENCE 
Continuous cnemical reaction chromatography. Progress report, 

February 1, 1979-January 31, 1980, 5:16264 (COO--2945-3) 
MINNESOTA UNIV., MINNEAPOLIS (USA). SCHOOL OF 

PHYSICS 

Exchange effects in direct reactions, 5:17124 (DOE/ER/10364--4) 

Simple solution to a problem arising from the processing of finite 
accuracy digital data using integer arithmetic, 5:17042 (DOE/ 


-, MINNEAPOLIS (USA). SCHOOL OF 
PHYSICS AND ASTRONOMY 
Resonating-group study and importance of exchange effects in the 
a + ®Li system, 5:17044 (DOE/ER/10364--3) 
A UNIV., MINNEAPOLIS (USA). SCHOOL OF 
PUBLIC HEALTH 
Hospital laundry standards and energy conservation: a program 
plan, 5:16011 (LBL--9987) 
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MISSOURI DEPT. OF NATURAL RESOURCES, JEFFERSON 
CITY (USA) 


Trash to cash. Missouri's markets for recyclables, 5:16069 (PB-- 
294503) 

MISSOURI RIVER BASIN COMMISSION, OMAHA, NE (USA) 

Missouri River Basin state and Federal water and related land 
resource program: fiscal years 1979-1985. Volume 1. Federal 
agency program descriptions and generalized summary tables, 
5:15883 (DOE/TIC--11061(Vol.1)) 

MISSOURI UNIV., COLUMBIA (USA) 

Relationship of the geometry of the observed steady state 
chemical conversion rate to the basic surface reaction process in 
electrochemistry, 5:16175 (ISM--243) 

MOHAWK COLL., HAMILTON, ONTARIO (CANADA) 

Prediction of calcium carbonate scaling from water in solar- 

energy systems, 5:15427 (CONF-791105--3) 
MONSANTO RES RESEARCH CORP., DAYTON, OH (USA) 


November 1976-November 1978, 5:16456 (PB--295649) 
MONTANA ENERGY AND MHD RESEARCH AND 
DEVELOPMENT INST., INC., BUTTE (USA) 

High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN--1485-2) 

High-temperature fuel cell research and development. Annual 
technical status report, October 1, 1978-September 30, 1979, 
5:15952 (SAN--1485-T1) 

MONTANA STATE UNIV., BOZEMAN (USA). DEPT. OF 

CHEMICAL ENGINEERING 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September-November 1979, 5:14689 (FE--2034-17) 

— INC., PHOENIX, AZ (USA). SEMICONDUCTOR 


Development of a method of producing etch resistant wax 
patterns on solar cells. Quarterly technical report No. 2, 1 April 
1979-30 June 1979, 5:15158 (DOE/JPL/955324--2) 

— INC., PHOENIX, AZ (USA). SOLAR ENERGY 


Thin film polycrystalline silicon solar cells. Quarterly report No. 

3, 1 April 1979-30 June 1979, 5:15167 (SAN--2207-3) 
MOUND FACILITY, MIAMISBURG, OH (USA) 

Bulk polymerization and stability of anaerobic adhesives, 5:16233 
(MLM--2647) 

Characterization and assessment of the gas potential in the eastern 
interior basins: norhwestern Appalachian Basin, 5:14822 
(MLM--2690(OP)) 

Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM--2684) 

Use of mass spectrometry for contamination control, 5:16244 
(MLM--2686) 


NAGOYA UNIV. (JAPAN). INST. OF PLASMA PHYSICS 

Current density profile control by programming of gas puffing and 
plasma current waveform in the JIPPT-2 tokamak, 5:17244 (N-- 
79-23788) 

Helical magnetic configurations by the use of ferromagnetic 
materials: the ferromak, 5:17221 (N--79-23790) 

Numerical investigation of current driven dissipative drift wave 
turbulence including finite beta and quasilinear effects in a 
tokamak plasma, 5:17200 (N--79-21907) 

Preliminary experiments of lower hybrid heating in tokamak 
plasma on JIPP t-2, 5:17166 (N--79-23789) 

ara ACADEMY OF SCIENCES, WASHINGTON, DC 
a scientific drilling program, 5:16916 (COO--2708T022- 


5:16914 (DOE/TIC--11059) 
INAUTICS AND SPACE ADMINISTRATION, 
, OH (USA). LEWIS RESEARCH CENTER 
Candidate thermal energy storage technologies for solar industrial 
process heat applications, 5:15464 (DOE/NASA/1034--79/6) 
Effect of primary-zone equivalence ratio on pollutant formation, 
5:16448 (N--79-23086) 
Effects of impurities in coal-derived liquids on accelerated hot 
corrosion of superalloys, 5:14681 (DOE/NASA/2593--79/13) 
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Fuel economy screening study of advanced automotive gas 
turbine engines, 5:16110 (DOE/NASA/1040--80/11) 
Installation and checkout of the DOE/NASA Mod-1 2000-kW 
wind turbine generator, 5:15645 (DOE/NASA/1010--80/6) 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 
WASHINGTON, DC (USA) 
Energy: A continuing bibliography with indexes, Issue 19, 5:15859 
(N--79-21537) 
Energy: a continuing bibliography with indexes, issue 20, 5:15860 
(N--79-23482) 
NATIONAL BOARD FOR SCIENCE AND TECHNOLOGY, 
DUBLIN (IRELAND) 
Current Awareness Bulletin, November-December 1978, 5:15184 
(NP--24326) 
Current Awareness Bulletin, Number 2, 1979, 5:15183 (NP--24086) 
ar aa BUREAU OF STANDARDS, WASHINGTON, DC 
Polarized leed study of surface magnetism, 5:16160 (CONF- 
790909--15) 
NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC 
(USA), APPLIED MATHEMATICS DIV. 
Custody transfer systems for LNG-ships: tank survey techniques 
and sounding tables, 5:14833 (PB--295941) 
NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC 
= BUILDING THERMAL AND SERVICE SYSTEMS 


Field performance of residential refrigerators and combination 
refrigerator-freezers, 5:16008 (PB--299058) 

NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC 
(USA). CENTER FOR ABSOLUTE PHYSICAL QUANTITIES 
Standard reference materials: srm 768: temperature reference 

standard for use below 0.5 k, 5:16292 (PB--294245) 

NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC 
(USA). CENTER FOR BUILDING TECHNOLOGY 
Residential Solar Data Center data resources and reports, 5:15387 

(PB--297582) 

NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC 
(USA). CENTER FOR MATERIALS SCIENCE 
Materials research for the clean utilization of coal. Quarterly 

progress report, January-March 1979, 5:14669 (FE--6010-19) 

NATIONAL BUREAU OF STANDARDS, WASHINGTON, DC 
(USA). CENTER FOR RADIATION RESEARCH 
A servo controlled electro-optic modulator for cw laser power 

stabilization and control. Technical note, 5:16309 (PB--295015) 

NATIONAL CENTER FOR APPROPRIATE TECHNOLOGY, 
BUTTE, MT (USA) 

Plan for the performance monitoring of solar systems installed by 
the SUIEDE program: NCAT/SUEDE interaction, 5:15377 
(DOE/CS/30277--T 1) 

erry FIELD RESEARCH CENTER, INC., IOWA CITY, 
National environmental/energy workforce assessment. Solid 

waste programs. Final report on phase 3, 5:16710 (PB--298586) 

National environmental/energy workforce assessment. Composite: 
environmental science/health. Final report on phase 3, 5:16711 
(PB--298590) 

NATIONAL FIELD RESEARCH CENTER, INC., 
WASHINGTON, DC (USA) 

A workforce and training profile for solid waste management and 
resource recovery. Final report, 5:16088 (PB--298612) 

NATIONAL HIGHWAY TRAFFIC SAFETY 

ADMINISTRATION, WASHINGTON, DC (USA). 

TECHNICAL SERVICES DIV. 

Automobile fuel tanks. Subject ba, perky, 5:16037 (PB--298933) 

NATIONAL INST. FOR TIONAL SAFETY AND 
HEALTH, CINCINNATI, OH (USA) 

Special hazard review with control recommendations for 4,4’- 
methylenebis(2-chloroaniline), 5:16889 (PB--297822) 

NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO (USA). MARINE 
ECOSYSTEMS ANALYSIS PROGRAM OFFICE 
Numerical modeling in the Strait of Juan de Fuca and Puget 

Sound. Technical memo. for FY-78, 5:16548 (PB--298966) 

NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ROCKVILLE, MD (USA). OFFICE OF 
COASTAL ZONE MANAGEMENT 
State of Maryland coastal management program and final 

environmental impact statement, 5:16693 (PB--296709) 

NATIONAL TECHNICAL INFORMATION SERVICE, 
SPRINGFIELD, VA (USA) 

Alcohol fuels (citations from the Engineering Index data base). 
Report for 1970-June 1979, 5:15056 (NTIS/PS--79/0714) 
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Alcohol fuels. Volume 1. 1964-1977 (citations from the NTIS data 
base). Report for 1964-1977, 5:15054 (NTIS/PS--79/0712) 

Alcohol fuels. Volume 2. 1978-June 1979 (citations from the NTIS 
data base). Report for 1978-June 1979, 5:15055 (NTIS/PS--79/ 
0713) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-June 1979, 5:15995 (NTIS/ 
PS--79/0775) 

Electric power consumption. Volume 2. 1977-June 1979 (citations 
from the NTIS data base). Report for 1977-June 1979, 5:15994 
(NTIS/PS--79/0774) 

Fuel cells. Volume 3. 1977-June 1979 (citations from the NTIS 
data base). Report for 1977-June 1979, 5:15968 (NTIS/PS--79/ 
0717) 

Hydrocarbon fuel cells (citations from the American Petroleum 
Institute data base). Report for 1967-April 1979, 5:15969 (NTIS/ 
PS--79/0718) 

Hydrogen use as a fuel (citations from the NTIS data base). 
Report for 1964-June 1979, 5:15041 (NTIS/PS--79/0779) 

Natural gas: marine transportation (a bibliography with abstracts). 
Report for 1964-June 1979, 5:14832 (NTIS/PS--79/0755) 

Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1979, 5:16450 (NTIS/PS--79/0721) 

NAVAL RESEARCH LAB., WASHINGTON, DC (USA) 

Improvements in the lead-acid battery for load leveling 
applications. FY78 summary report. Interim report, 5:15852 
(AD-A--068990) 

Results of the solar cell experiments aboard the NTS-2 satellite 
after 447 days i Poe orbit. — r , 5:15194 (AD-A--069082) 

NAVAL SURFACE R, SILVER SPRING, MD 

(USA) 

Development of a self-powered vehicle detector. Final report, 
November 1976-September 1978, 5:16029 (AD-A--068895) 
NEUCHATEL UNIV. (SWITZERLAND). INST. DE PHYSIQUE 
Pinning effects in periodic superconducting structures, 5:17150 

(ISM--263) 
NEW JERSEY INST. OF TECH., NEWARK (USA) 

Hall current effects on tearing modes in rotating reverse field 
plasmas. Final technical report, October 1977-September 1978, 
5:17195 (AD-A--068636) 

NEW MEXICO INST. OF MINING AND TECHNOLOGY, 

SOCORRO (USA) 

Light curve of type I supernovae, 5:16956 (LA-UR--80-463) 

MEXICO INST. OF MINING AND TECHNOLOGY, 

SOCORRO (USA). DEPT. OF METALLURGICAL AND 

MATERIALS ENGINEERING 

Removal of ash from pulverized coal. Final report, 5:14628 (PB-- 
29449 

NEW MEXICO INST. OF MINING AND TECHNOLOGY, 

SOCORRO (USA). NEW MEXICO ENERGY INST. 

Removal of ash from pulverized coal. Final report, 5:14628 (PB-- 
29449 

NEW MEXICO INST. OF MINING AND TECHNOLOGY, 

SOCORRO (USA). NEW MEXICO PETROLEUM RECOVERY 

RESEARCH CENTER 


Displacement of oil by carbon dioxide. Annual report, October 
1978-September 1979, 5:14766 (DOE/MC/03260--4) 

NEW CO STATE UNIV., LAS CRUCES (USA), NEW 

MEXICO ENERGY INST. 

Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI--46) 

MEXICO UNIV., ALBUQUERQUE (USA) 

Methods development for assessing air pollution control benefits. 

Volume I. experiments in the economics of air pollution 
iology. Final report, October 1976-October 1978, 
$:16452 (PB--293615) 

Methods development for assessing air pollution control benefits. 
Volume II. Experiments in valuing non-market goods: a case 
study of alternative benefit measures of air pollution control in 
the south coast air basin of Southern California. Final report, 
October 1976--October 1978, 5:16491 (PB--293616) 

NEW MEXICO UNIV., ALBUQUERQUE (USA). CIVIL 

ENGINEERING RESEARCH FACILITY 

Fourier coefficients of aerodynamic torque functions for the 
DOE/Sandia 17-m vertical axis wind turbine, 5:15649 (SAND-- 
79-1508) 

NEW MEXICO UNIV., ALBUQUERQUE (USA). NEW MEXICO 

ENERGY INST. 

Analysis of heat-saving retrofit devices for fireplaces. Final report, 
September 1, 1977-February 28, 1978, 5:16005 (NMEI--77-1102) 
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NEW MEXICO UNIV., ALBUQUERQUE (USA). TECHNOLOGY 
APPLICATION CENTER 
Air sampling (citations from the International Aerospace 
Abstracts data base). Report for 1974-July 1979, 5:16451 
(NTIS/PS--79/0874) 

= CITY RESOURCE RECOVERY TASK FORCE 
Methane recovery from sanitary landfills; gas recovery system 

installation and testing. Interim report, 5:15048 (PB--296622) 

NEW YORK ENERGY OFFICE, ALBANY (USA) 

New York State energy consumption and supply statistics, 1960- 

1976, 5:15909 (PB--294016) 

NEW YORK INST. OF TECH., OLD WESTBURY (USA). 
CENTER FOR ENERGY POLICY AND RESEARCH 
Improving the DOE-small business relationship, 5:16014 (DOE/ 

TIC--11113) 

NEW YORK STATE GOVERNMENT, ALBANY (USA) 

How to comply with the emergency building temperature 
restrictions, 5:15990 (DOE/TIC--11138) 

NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO (USA). DEPT. OF 
ELECTRICAL ENGINEERING 
Material growth and characterization directed toward improving 

iii-v heterojunction solar cells. Annual report, 1 February 1978 - 
31 January 1979, 5:15163 (N--79-21543) 

NORTH CAROLINA SCIENCE AND TECHNOLOGY 
RESEARCH CENTER, RESEARCH TRIANGLE PARK (USA) 
Results of heating mode performance tests of a solar-assisted heat 

pump. Final report, 5:15386 (N--79-21617) 

NO 'N LEGISLATIVE LEADERS ENERGY 
PROJECT, ALBANY, NY (USA) 

Northeastern Legislative Leaders Energy Project, 1978. Final 
report, June 1975-June 1978, 5:15916 (PB--297545) 

Northeastern Legislative Leaders Energy Project, annual report, 
5:15918 (PB--297748) 

Policy options for energy conservation (82), a checklist of 
legislation to conserve energy prepared for consideration of 
legislation leaders of the Northeast, 5:15902 (PB--297360) 

IORTHERN RESEARCH AND ENGINEERING CORP., 

CAMBRIDGE, MA (USA) 

R and D for improved efficiency small steam turbines, Phase I. 
Technical progress report, April-September 1979, 5:15683 
(NREC--1380-1) 

Time degradation factors for turbine engine exhaust emissions. 
Volume 1. Program description and results. Interim report, 
August 1974-June 1977, 5:16105 (AD-A--070573) 

Time degradation factors for turbine engine exhaust emissions. 
Volume II. JT8D-9 test data. Interim report, August 1974-June 
1977, 5:16106 (AD-A--070574) 

Time degradation factors for turbine engine exhaust emissions. 
Volume IV. JT3D-7 test data. Interim report, August 1974-June 
1977, 5:16107 (AD-A--070576) 

Time degradation factors for turbine engine exhaust emissions. 
Volume V. JT3D-3B test data. Interim report, August 1974- 
June 1977, 5:16108 (AD-A--070577) 

Time degradation factors for turbine engine exhaust emissions. 
Volume VI. JT9D-3A test data. Interim report, August 1974- 
June 1977, 5:16109 (AD-A--070578) 

NORTHROP SERVICES, INC., HUNTSVILLE, AL (USA) 

Solar radiation data forecast and interpolation analysis. Folder I: 
Part I. Executive summary; Part II. Technical analysis (Tasks I 
and II); Part III. Appendices (Tasks I and II). Final report, 
5:15092 (COO--4494-1) 

IRTHWESTERN UNIV., EVANSTON, IL (USA). DEPT. OF 


Charge transfer and partial oxidation in the conductive 
hydrocarbon-iodine complex 2’-perylene. 31/sub 2/. Interim 
technical report, 5:16259 (AD-A--074560/4) 

NO) UNIV., EVANSTON, IL (USA). DEPT. OF 

ECONOMICS 


Policy alternatives for reclaiming surface mined land, 5:14723 
(PB--294143) 
NORTHWESTERN UNIV., EVANSTON, IL (USA). DEPT. OF 
MATERIALS SCIENCE AND ENGINEERING 
Hydrogen charging effect on creep of pure iron, 5:16141 (COO-- 
1367-107) 
NOTRE DAME UNIV., IN (USA). RADIATION CHEMISTRY 
DATA CENTER 
Rate constants for reactions of inorganic radicals in aqueous 
solution, 5:16675 (PB--296734) 


OAK RIDGE NATIONAL LAB., TN (USA) 


NUCLEAR SERVICES CORP., CAMPBELL, CA (USA) 
Fuel-clad failure detection. Final report, task 1, 5:14923 (DOE/ 
ET/47906--2) 
Risk evaluations of transuranic waste at the Idaho National 
Engineering Laboratory, 5:14957 (CONF-800313--1) 


Oo 


OAK RIDGE ASSOCIATED UNIVERSITIES, INC., TN (USA). 
INST. FOR ENERGY ANALYSIS 
Research report 1979, 5:15864 (ORAU/IEA--25(1979)) 

OAK RIDGE GASEOUS DIFFUSION PLANT, TN (USA) 
Hydrogeochemical and stream sediment detailed geochemical 

survey for Trans-Pecos, Texas. Terrell survey area, 5:14890 
(GJBX--29(80)(Pt.1)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Peco, Texas. Sierra Vieja survey area, 5:14892 
(GIBX--29(80)(Pt.3)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas. Tascotal survey area, 5:14893 
(GJBX--29(80)(Pt.4)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Texas Gulf Coast, 5:14895 (GJBX--34(80)) 

Hydrogeochemical and stream sediment detailed i 
survey for Trans-Pecos, Texas. Solitario survey area, 5:14891 
(GIBX--29(80)(Pt.2)) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Hot Springs NTMS Quadrangle, South Dakota, 5:14889 
(GJBX--27(80)) 

OAK RIDGE NATIONAL LAB., TN (USA) 
Advanced two-phase flow instrumentation program. Quarterly 

progress report, July-September 1979, 5:15822 (NUREG/CR- 
1212) 

Alternative fuel cycle PWR models for the ORIGEN computer 
code, 5:15745 (ORNL/TM--7005) 

Analytical and experimental study of heat-pump losses due to 
frosting, defrosting, and cycling. Proposed ASHRAE research 
project, 5:15985 (CONF-800206--3) 

Applicability of high-n ballooning theory, 5:17203 (ORNL/TM-- 
7198) 

Assessment of two-filter technique for correlating actinium-227 
concentrations in soils, 5:16586 (ORNL/MIT--299) 

istry of the Calsinter process for aluminum recovery from 
fly ash, 5:16085 (CONF-800205--3(Draft)) 

Comparison of fusion cross sections for *°B + **O and *C + 
14N systems, 5:17046 (CONF-8001 14--3) 

Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM--7154) 

Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 
TM--6865) 

Design of viewing windows for controlled-atmosphere chambers, 
5:16299 (ORNL/TM--6864) 

Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays, 5:16856 (CONF-800323--2) 

Determination of mercury in environmental samples: a constant 
challenge, 5:16243 (CONF-800318--1) 

Determination of from poloidal field measurements 
on ISX-B, 5:17170 (ORNL/TM--7172) 

Diel patterns of ichthyoplankton length-density relationships 
upper Watts Bar Reservoir, Tennessee, 5:16691 (CONF- 
800224--1) 

Directions in automotive engine research and development, 
5:16102 (CONF-800212--2) 

District heating/cogeneration application studies for the 
Minneapolis-St. Paul area: methods and cost estimates for 
converting existing buildings to hot-water district heating, 
5:16098 (ORNL/TM--6830/P4) 

Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations exposed to 
residual oil combustion products, 5:16190 (ORNL/TM--6840) 

Eikonal expansion of the Viasov-Maxwell equations valid near 
cyclotron resonance, 5:17189 (ORNL/TM--7075) 

Energy conservation and production in a packed-bed anaerobic 
bioreactor, 5:15044 (CONF-800129--4) 





OAK RIDGE Y-12 PLANT, TN (USA) 


Energy information transfer in Virginia. a planning conference, 
5:15123 (ED--156146) 

Environmental Sciences Division. Annual progress report for 
period ending September 30, 1979, 5:16546 (ORNL--5620) 

Evaluation of eight environmental control systems for low-BTU 
coal gasification plants, 5:14712 (ORNL--5481) 

Evaluation of the Low-Level Waste Treatment Plant at Oak 
Ridge National Laboratory, and suggested changes in the design 
and operation, 5:14944 (ORNL--5618) 

Experimental testing and analytical analysis of a plastic panel heat 
exchanger for greenhouse heating, 5:16068 (ORNL/TM--7151) 

Fatigue of weldments in nuclear pressure vessels and piping, 
5:16148 (NUREG/CR--1351) 

Field perturbation experiments, an alternate approach to the 
assessment of human effects in terrestrial ecosystems, 5:16556 
(CONF-800319--1) 

Fifth personnel dosimetry intercomparison study, 5:17142 
(ORNL/TM--7155) 

Fission product release from highly irradiated LWR fuel, 5:15819 
(NUREG/CR--0722) 

Four-hour algal bioassays for assessing the toxicity of coal-derived 
materials, 5:16854 (CONF-800223--2) 

Health and Safety Research Division progress report, May 1, 
1978-September 30, 1979, 5:17134 (ORNL--5595) 

Health physics division annual progress report for period ending 
June 30, 1977, 5:16793 (ORNL--5308) 

High n ballooning modes in highly elongated tokamaks, 5:17201 
(ORNL/TM--7074) 

High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
July 1-September 30, 1979, 5:15821 (NUREG/CR--1136) 

Industrial chemicals and chemical feedstocks from wood pulping 
wastewaters, 5:15058 (CONF-800221--1) 

Integrated approach to chemical-biological analysis, 5:16718 
(CONF-800223--3) 

KENO-IV/CG, the combinatorial geometry version of the 
KENO Monte Carlo criticality safety program, 5:16298 
(NUREG/CR--0709) 

Load management from a Department of Energy perspective, 
5:15697 (CONF-800218--1) 

Minutes of US/UKAEA specialists’ meeting on high cycle fatigue 
Type 316 stainless steel held January 10, 1980 at ORNL, 5:16145 
(DOE/TIC--11129) 

Mutagenicity of nitrogen compounds from synthetic crude oils: 
collection, separation and biological testing, 5:16855 (CONF- 
800323--1) 

Nonlinear coupling of tearing modes with self-consistent 
resistivity evolution in tokamaks, 5:17202 (ORNL/TM--7161) 

Nuclear waste management: a perspective, 5:14932 (CONF- 
800117--1) 

Oxidation of selected alloys during 25,000 h in superheated steam 
at 482 and 538°C, 5:16176 (ORNL/TM--7114) 

Pathogenic mechanism in lung fibrosis, 5:16773 (CONF-790249--1) 

Performance evaluation of a selected three-ton air-to-air heat 
pump in the heating mode, 5:16006 (ORNL/CON--34) 

Photovoltaic applications: past and future, 5:15221 (CONF- 
800106--4) 

Physics Division annual progress report for period ending 
December 31, 1978, 5:17039 (ORNL--5498) 

Possibility of multiple temperature maxima in geologic repositories 
for spent fuel from nuclear reactors, 5:14929 (ORNL/TM-- 
7024) 

Post-accident cleanup of radioactivity at the Three Mile Island 
Nuclear Power Station, 5:15746 (ORNL/TM--7081) 

Preliminary study of pseudorandom binary sequence pulsing of 
ORELA, 5:16347 (ORNL/TM--6632) 

Progress report for the office of safeguards and security, 5:15015 
(ORNL/TM--7218) 

Quality assurance controls in research data base management: 
nonsense codes in hierarchical file structures, 5:17308 (CONF- 
800225--2) 

Regional ecological analysis and data base applications, 5:16555 
(CONF-800225--1) 

Removal of noble gases by selective absorption, 5:16277 (K/ET-- 
5007) 

Resonance integral calculations for isolated rods containing oxides 
of #°U and **Th, 5:17115 (ORNL/TM--6376) 


ONTARIO 
OPTICAL COATING LAB., INC., CITY 


ERA Vol. 5, No. 10 


Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste solutions, 5:14945 (ORNL/TM--6445) 

Solidification behavior of austenitic stainless steel filler metals, 
5:16134 (ORNL/TM--7116) 

Stabilization of coal wastes by crystallization, 5:14714 (ORNL/ 
TM--7071) 

Summer habitat selection by striped bass, Morone Saxatilis, in 
Cherokee Reservoir, Tennessee, 1977, 5:16844 (ORNL/TM-- 
6927) 

Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL/TM--6810) 

User’s manual to the ICRP Code: a series of computer programs 
to perform dosimetric calculations for the ICRP Committee 2 
report, 5:16797 (ORNL/TM--6980) 

Volatility of ruthenium-106, technetium-99, and iodine-129, and 
the evolution of nitrogen oxide compounds during the 
calcination of high-level, radioactive nitric acid waste, 5:14943 
(ORNL--5562) 

Volume reduction of contaminated metal waste, 5:14939 (CONF- 
8003 13--2) 


OAK RIDGE Y-12 PLANT, TN (USA) 


Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 
(Y/PG--2286) 


OFFICE OF TECHNOLOGY ASSESSMENT (U.S. CONGRESS), 


WASHINGTON, DC 
The direct use of coal: prospects and problems of production and 
combustion, 5:14724 (PB--295797) 


OHIO STATE UNIV., COLUMBUS (USA). DEPT. OF PHYSICS 


Masses and mixing angles in SU(5) gauge model, 5:17028 (COO-- 
1545-270) 


OLYMPIC ENGINEERING, RICHLAND, WA (USA) 


Developing and testing a vertical sintering furnace for remote 
nuclear applications, 5:14919 (PNL--3245) 

ISTRY OF ENERGY, TORONTO (CANADA) 

Pricing and crude oil self-sufficiency, 5:14814 (NP--24330) 

OF INDUSTRY, CA 

(USA). PHOTOELECTRONICS DIV. 

Development of high efficiency (14%) solar cell array module. 
Second quarterly report, March 15-July 15, 1979, 5:15153 
(DOE/JPL/955217--2) 

Development of low cost contacts to silicon solar cells. Semi- 
annual report, 15 Octobr 1978--31 May 1979, 5:15154 (DOE/ 
JPL/955244--2) 


OPTICAL COATING LAB., INC., SANTA ROSA, CA (USA) 


Recent damage results on silica/titania reflectors at 1 micron, 
5:16196 (UCRL--83919) 


OREGON UNIV., EUGENE (USA). INST. OF THEORETICAL 


SCIENCE 

Correlation holography: imaging of atoms when o/sub inelastic// 
sup > >@/elastic, 5:16985 (DOE/ER/70004--258) 

Neutral current phenomenology based on the gauge group SU(2) 
x U(1) x U'(1), 5:17025 (DOE/ER/70004--241) 

Remark on charge quantization and left-handed neutrinos, 5:17022 
(DOE/ER/70004--244) 


OREGON UNIV., PORTLAND (USA) 


Air pollution regulations in state implementation plans: California, 
Amador County, 5:16494 (PB--296658) 

Air pollution regulations in state implementation plans: California, 
Colusa County, 5:16497 (PB--296661) 

Air pollution regulations in state implementation plans: California, 
Del Norte County, 5:16498 (PB--296662) 

Air pollution regulations in state implementation plans: California, 
El! Dorado County, 5:16499 (PB--296663) 

Air pollution regulations in state implementation plans: California, 
Fresno County, 5:16500 (PB--296664) 

Air pollution regulations in state implementation plans: California, 
Glenn County, 5:16501 (PB--296665) 

Air pollution regulations in state implementation plans: California, 
Great Basin Unified APCD, 5:16502 (PB--296666) 

Air pollution regulations in state implementation plans: California, 
Humboldt County, 5:16503 (PB--296667) 

Air pollution regulations in state Implementation plans: California, 
imperial County, 5:16504 (PB--296668) 

Air pollution regulations in state implementation plans: California, 
Kern County, 5:16505 (PB--296669) 

Air pollution regulations in state implementation plans: California, 
Kings County, 5:16506 (PB--296670) 

Air pollution regulations in state implementation plans: California, 
Lake County, 5:16507 (PB--296671) 
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Air pollution regulations in state implementation pLans: 
California, Lassen County, 5:16508 (PB--296672) 

Air pollution regulations in state implementation plans: California, 
Los Angeles County, 5:16509 (PB--296673) 

Air pollution regulations in state implementation plans: California, 
Madera County, 5:16510 (PB--296674) 

Air pollution regulations in state implementation plans: California, 
Mariposa County, 5:16511 (PB--296675) 

Air pollution regulations in state implementation plans: California, 
Mendocino County, 5:16512 (PB--296676) 

Air pollution regulations in state implementation plans: California, 
Merced County, 5:16513 (PB--296677) 

Air pollution regulations in state implementation plans: California, 
Modoc County, 5:16514 (PB--296678) 

Air pollution regulations in state implementation plan: California, 
Monterey Bay Unified APCD, 5:16515 (PB--296679) 

Air pollution regulations in state implementation plans: California, 
Nevada County, 5:16516 (PB--296680) 

Air pollution regulations in state implementation plans: California, 
Northern Sonoma County, 5:16517 (PB--296681) 

Air pollution regulations in state implementation plans: California, 
Orange County, 5:16518 (PB--296682) 

Air pollution regulations in state implementation plans: California, 
Placer County, 5:16519 (PB--296683) 

Air pollution regulations in state implementation plans: California, 
Plumas County, 5:16520 (PB--296684) 

Air pollution regulations in state implementation plans: California, 
Riverside County, 5:16521 (PB--296685) 

Air pollution regulations in state implementation plans: California, 
Sacramento County, 5:16522 (PB--296686) 

Air pollution regulations in state implementation plans: California, 
San Bernardino County, 5:16523 (PB--296687) 

Air pollution regulations in state implementation plans: California, 
San Diego County, 5:16524 (PB--296688) 

Air pollution regulations in state implementation plans: California, 
San Francisco Bay Area APCD, 5:16525 (PB--296689) 

Air pollution regulations in state implementation plans: California, 
San Joaquin County, 5:16526 (PB--296690) 

Air pollution regulations in state implementation plans: California, 
San Luis Obispo County, 5:16527 (PB--296691) 

Air pollution regulations in state implementation plans: California, 
Santa Barbara County, 5:16528 (PB--296692) 

Air pollution regulations in state implementation plans: California, 
Shasta County, 5:16529 (PB--296693) 

Air pollution regulations in state implementation plans: California, 
Sierra County, 5:16530 (PB--296694) 

Air pollution regulations in state implementation plans: California, 
Siskiyou County, 5:16531 (PB--296695) 

Air pollution regulations in state implementation plans: California, 
Stanislaus County, 5:16532 (PB--296696) 

Air pollution regulations in state implementation plans: California, 
Sutter County, 5:16533 (PB--296697) 

Air pollution regulations in state implementation plans: California, 
Tehama County, 5:16534 (PB--296698) 

Air pollution regulations in state implementation plans: California, 
Trinity County, 5:16535 (PB--296699) 

Air pollution regulations in state implementation plans: California, 
Tulare County, 5:16536 (PB--296700) 

Air pollution regulations in state implementation plans: California, 
Tuolumne County, 5:16537 (PB--296701) 

Air pollution regulations in state implementation plans: California, 
Ventura County, 5:16538 (PB--296702) 

Air pollution regulations in state implementation plans: California, 
Yolo-Solano County, 5:16539 (PB--296703) 

Air pollution regulations in state implementation plans: California, 
Yuba County, 5:16540 (PB--296704) 

Air pollution regulations in state implementation plans: California, 
federally promulgated regulations, 5:16541 (PB--296705) 

Air pollution regulations in state implementation plans: California, 
Butte County, 5:16495 (PB--296659) 

Air pollution regulations in state implementation plans: California, 
Calaveras County, 5:16496 (PB--296660) 

TRANSMISSION CORP., SAN DIEGO, CA (USA) 

Design and development of a continuously variable ratio 
transmission for an automotive vehicle. Phase IV. Quarterly 
progress report, 5:16115 (SAN--1165-T2) 


PARSONS (RALPH M.) CO., PASADENA, CA (USA) 


OXFORD UNIV. (UK). GEOGRAPHY SCHOOL 
and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL--15173) 


P 


PACIFIC ENVIRONMENTAL SERVICES, INC., SANTA 

MONICA, CA (USA) 

Evaluation of vapor leaks and development of monitoring 
procedures for gasoline tank trucks and vapor piping, 5:16033 
(PB--296085) 

Revisions to emission factors for ap-42 organic source categories. 
Final rt, 5:16458 (PB--295743) 

PACIFIC NORTHWEST SOLAR ENERGY ASSOCIATION, 
SEATTLE, WA (USA) 
Solar 79 Northwest, 5:15069 (CONF-790845--) 
Solar 79 Northwest, 5:15077 (CONF- ye 1.)) 
PARSONS (RALPH M.) CO., PASADENA, C As A) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 1. Summary 
operating cost estimate and capital cost estimate, 5:14842 
(SAN--1848-T3(Vol.1)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 3. Capital cost 
estimate, Areas 27, 29, and 34, 5:14844 (SAN--1848-T3(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 4. Capital cost 
estimate, Area 36, Part 1, 5:14845 (SAN--1848-T3(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 5. Capital cost 
estimate, Area 36, Part 2, 5:14846 (SAN--1848-T3(Vol.5)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 6. Capital cost 
estimate, Area 43, 5:14847 (SAN--1848-T3(Vol.6)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 7. Operating 
cost estimate, 5:14848 (SAN--1848-T3(Vol.7)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical and commercial feasibility demonstration units. 
Volume 8. Drawings, 5:14849 (SAN--1848-T3(Vol.8)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 2. Capital cost estimate 
details, underground facilities, 5:14850 (SAN--1848-T4(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 3. Capital cost estimate 
details, surface facilities, 5:14851 (SAN--1848-T4(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 4. Operating cost 
estimate details, 5:14852 (SAN--1848-T4(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 1. Summary 
operating cost estimate and capital cost estimate, 5:14853 
(SAN--1848-TS(Vol.1)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 2. Capital 
cost estimate, Areas 2 through 26, 5:14854 (SAN--1848- 
TS(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 3. Capital 
cost estimate, Areas 27, 29, and 34, 5:14855 (SAN--1848- 
TS(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 4. Capital 
cost estimate, Area 36, Part 1, 5:14856 (SAN--1848-TS(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 5. Capital 
cost estimate, Area 36, Part 2, 5:14857 (SAN--1848-TS(Vol.5)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 6. Capital 
cost estimate, Area 43, 5:14858 (SAN--1848-TS(Vol.6)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 7. Operating 
cost estimate, 5:14859 (SAN--1848-TS(Vol.7)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 2. Capital cost 
estimate, Areas 2 through 26, 5:14843 (SAN--1848-T3(Vol.2)) 





PAULSON (MERLYN J.), INC., FORT COLLINS, 


STARFIRE: a commercial tokamak reactor, 5:17208 (ANL/FPP/ 
TM--125) 
PAULSON (MERLYN J. ), INC., FORT COLLINS, CO (USA) 
Alaska OCS socioeconomic studies program. technical report 
number 27. OCS visual resources management methodology 
study, 5:16716 (PB--294835) 
oo MITCHELL AND CO., ANCHORAGE, AK 


Alaska OCS socio-economic studies program. Beaufort Sea 
region: socio-economic baseline. Technical report, $:16709 (PB-- 
294339) 

Alaska OCS socioeconomic studies program. Technical report 
number 34. Northern Gulf of Alaska petroleum development 
scenarios: economic and demographic impacts. Final report, 
5:14808 (PB--297722) 

Alaska OCS socio-economic studies program. Technical report 
number 19. Beaufort Sea petroleum development scenarios: man 
made environment impacts, 5:16706 (PB--294314) 

Alaska OCS socio-economic studies program. Technical report 
number 23. Beaufort Sea petroleum development scenario: 

summary of socio-economic impacts, 5:16707 (PB--294315) 
a MITCHELL AND CO., WASHINGTON, DC 

UMTA Rail Modernization Program: evaluation of the impacts of 
Section 3 capital grants for rail rehabilitation and 
modernization, 1965-1977. Final report, 5:16028 (UMTA-UPP-- 
79-8) 

PEDCO-ENVIRONMENTAL, INC., CINCINNATI, OH (USA) 

Epa utility FGD survey: October-November 1978, 5:15694 (PB-- 
295650 

PENNSYLVANIA STATE UNIV., UNIVERSITY PARK (USA) 

Air pollution effects on food quality. Final progress report. CAES 
No. 555-80, 5:16862 (COO--4331-07) 

Enhanced fuel production in thorium/lithium hybrid blankets 
utilizing uranium multipliers, 5:17235 (DOE/ET/51010--4) 

Oscillator strengths for highly ionized atomic systems. Final 
report, May 1, 1977-December 31, 1979, 5:17186 (COO--4264- 
13 


PENNSYLVANIA STATE UNIV., UNIVERSITY’ PARK (USA). 
COAL RESEARCH SECTION 
Automated microscopical method for the characterization of 
pyrite in coal, 5:14702 (FE--2030-TR16) 
Kinetics of lignite pyrolysis in fixed bed and entrained flow 
reactors. Technical report No. 17, 5:14699 (FE--2030-TR17) 
Specifications and design of a pressurized laminar-flow isothermal 
reactor for studies of coal reactivity, 5:14646 (FE--2030-TR15) 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK (USA). 
DEPT. OF CHEMISTRY 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, July-September 1979, 
5:16236 (FE--2710-8) 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK (USA). 
DEPT. OF COMPUTER SCIENCE 
Breit-Pauli approximation for highly ionized beryllium-like ions 
Kr XXXIII, Mo XXXIX and W LXXI, 5:17184 (COO--4264-8) 
Calculations of transition probabilities in the Z sequence, 5:17185 
(COO--4264-11) 
2s 2p tl —+ 2s? 'So intercombination line in beryllium-like 
ton, molybdenum and tungsten, 5:17183 (COO--4264-7) 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK (USA). 
DEPT. OF MINERAL ENGINEERING 
Cables for face equipment, standardization of requirements. Open 
file report (annual) 1 August 1977-31 July 1978, 5:14735 (PB-- 
295200) 
PENNZOIL CO., VIENNA, WV (USA) 
Oil recovery by carbon dioxide injection. Annual report, July 
1978-June 1979, 5:14767 (DOE/MC/05301--49) 
PHILIPPINE ATOMIC ENERGY COMMISSION, MANILA 
Education and training requirements of nuclear power plant 
personnel. A bibliography 1955-1976 (NSA), 5:15706 
(PAEC(C)VD--78002) 
HILLIPS PETROLEUM CO., BARTLESVILLE, OK (USA) 
Financing of a commercial geothermal development: an operator's 
objectives and constraints, 5:15549 (CONF-781183--2) 
PHYSICAL SCIENCES, INC., WOBURN, MA (USA) 
Chemistry of potassium and sulfur in entrained flow gasifiers. Task 
report No. 6, January-March 1979, 5:14627 (METC/TR--171) 
PICKARD-LOWE AND GARRICK, INC., IRVINE, CA (USA) 
Workshop proceedings: power plant availability engineering and 
productivity improvement, 5:15656 (CONF-790167--(Vol.1)) 
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Workshop proceedings: power plant availability engineering and 
soseeeay ia rovement, 5:15660 (CONF-790167--(Vol.2)) 
«» PA (USA) 
Final eae of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979, 


5:14742 (COO--4579-3) 
PORTLAND CEMENT vey SKOKIE, IL (USA). 

CONSTRUCTION TECHNOLOGY LABS. 

Phase I: energy conservation potential of Portland Cement 
particle size distribution control. Progress report, November 
1978-January 1979, 5:16049 (COO--4269-2) 

= WHITNEY AIRCRAFT, EAST HARTFORD, CT 
JT8D revised high-pressure turbine cooling and other outer air 


seal pro; , 5:16027 (N--79-21076) 
PRETECH, INC., PLEASANT HILL, CA (USA) 
Recompression heater failure: dnamic analysis of rotating train. 


Phase I. Final report, 5:16289 (UCRL--15153) 
PRINCETON UNIV., NJ (USA). CENTER FOR ENERGY AND 

ENVIRONMENTAL STUDIES 

Psychological strategies to reduce energy consumption: project 

ome rt, 5:15900 (COO--2789-3 
PRINCETO ‘UNIV. NJ (USA). DEPT. OF STATISTICS 
Research on data analysis in the physical sciences. Final progress 
rt, March 1973-November 1979, 5:17284 (COO--2310-6) 
PRIN IN UNIV., NJ (USA). PLASMA PHYSICS LAB. 

Effects of toroidal field ripple on suprathermal ions in tokamak 
plasmas, 5:17190 (PPPL--1637) 

Experimental evidence of charge exchange recombination of 
highly ionized iron and titanium in Princeton Large Torus, 
5:17179 (PPPL--1636) 

Fuel provision for nonbreeding deuterium-tritium fusion reactors, 
5:17212 (PPPL--1630) 

Generalization of Connor and Hastie’s ripple-trapping coefficient, 
G(a), 5:17191 (PPPL--1638) 

Integral equation analysis of drift wave eigenmodes in a sheared 
slab geometry, 5:17204 (PPPL--1627) 

OCLATOR (One Coil Low Aspect Toroidal Reactor), 5:17213 
(PPPL--1632) 

7 SERVICE ELECTRIC AND GAS CO., NEWARK, NJ 

District heating and cooling systems for communities through 
power plant retrofit distribution network. Final report, 
September 1, 1978-May 31, 1979, 5:16094 (COO--4977/1(Vol.2)) 

District heating and cooling systems for communities through 
power plant retrofit distribution network. Volume 3. Final 
report, September 1, 1978-May 31, 1979, 5:16095 (COO--4977/ 
1(Vol.3 

URDUE UNIV, LAFAYETTE, IN (USA) 

"“laleeteenad investigations of nuclear properties. Progress 
report, January 1, 1979-December 31, 1979, 5:17106 (COO-- 
1672-75 

PURDUE UNIV,, LAFAYETTE, IN (USA). PROJECT SQUID 

HEADQUARTERS 

CARS investigations in sooting and turbulent flames. Technical 
report, 1 October 1977-28 February 1979, 5:16280 (AD-A-- 
069169) 


P. 


RADIAN CORP., AUSTIN, TX (USA) 

Well production casing Brady No. 5 well, Geothermal Food 
Processors, Inc., Fernley, Nevada. Falure analysis report, 
5:15589 (DCN--79-212-003-04) 

RADIATION MONITORING DEVICES, INC., WATERTOWN, 

MA (USA) 

Low cost sprayed CdTe solar cell research. First quarterly 
progress report, 15 August-14 November 1979, 5:15162 (DSE-- 
4042-T23) 

RAND CORP., SANTA MONICA, CA (USA) 

Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N--1005-NSF/FEA) 

Evaluating fuel-economy taxes: an exploratory cost-benefit 
analysis, 5:16039 (RAND/N--1006-DOE) 

aonas -BUECHNER PARTNERSHIP, SYRACUSE, NY 


Energy conserving site design case study-Radisson, New York. 
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Calculation of skin-friction coefficients for low-Reynolds-number 
turbulent boundary layer flows, 5:17011 (SAND--79-8062) 

Comparison between results of th HELIOS and MIRVAL 
computer codes applied to central receiver solar-energy 
collection, 5:15296 (SAND--79-8266) 
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STUDSVIK ENERGITEKNIK AB, NYKOEPING (SWEDEN) 
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TEXAS A AND M UNIV., COLLEGE STATION (USA). DEPT. 

OF CHEMICAL ENGINEERING 

Kinetic analysis of complex reaction systems-methanol conversion 
to low molecular weight olefins, 5:16260 (CONF-791 108--17) 

TEXAS A AND M UNIV., COLLEGE STATION (USA). DEPT. 
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flow past artificially roughened surfaces, 5:15752 (DOE/TIC-- 
10283 

TEXAS UNIV, AUSTIN (USA). CENTER FOR ENERGY 
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Safety of WWER-440 fuel assembly transport, 5:15011 (UJV-- 
4343-R 

= AGRICULTURAL EXPERIMENT STATION, LOGAN 
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Interpretation of well log data from four drill holes at Roosevelt 
Hot Springs KGRA, 5:15530 (DOE/ET/28392--27) 

Multielement geochemical exploration data for the Cove Fort- 
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April 1, 1979-June 30, 1979, 5:14743 (FE--2721-7) 

VIRGINIA UNIV., MORGANTOWN (USA). DIV. OF 

FORESTRY 

Surface mining and fish/wildlife needs in the eastern United 
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WISCONSIN UNIV., MADISON (USA) 

Lower hybrid heating associated with mode conversion on the 
Wisconsin octupole, 5:17161 (COO--2387-114) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descri and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
number 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from pe te terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 

ts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


A-1 REACTOR (BOHUNICE) 
See BOHUNICE A-] REACTOR 
A-15 COMPOUNDS 
See BETA-W LATTICES 
ABANDONED SITES/RADIATION MONITORING 
Formerly utilized MED/AEC sites remedial action program: 
radiological survey of the Building Site 421, United States, 
Watertown Arsenel, Watertown, MA. Final report, 5:16565 
(DOE/EV—0005/19) 
ABANDONED SITES/REVEGETATION 
= County Reclamation Demonstration Project: Phase II. 
report, 1977-1978, 5:16620 (ANL/LRP-TM—16) 
ABSOR ON SPECTROSCOPY /CALIBRATION 
Computer programs in BASIC language for graphite furnace 
atomic absorption using the method of additions. Part 2. 
Documentation, 5:16245 (UCRL—52810(Pt.2)) 
ABSORPTIVITY/MEASURING INSTRUMENTS 
Absorptance and emitting measurements on selective black 
chrome surfaces, 5:15428 (CONF-791229—) 
CCELERATORS 


See also COLLECTIVE ACCELERATORS 
FERMILAB ACCELERATOR 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
ORELA 
ORNL ISOCHRONOUS CYCLOTRON 
STORAGE RINGS 
SYNCHROTRONS 
ao DE GRAAFF ACCELERATORS 
Zz 


ACCELERATORS/BEAM STRIPPERS 
Measurement of the electron loss cross sections for negative 
h ions on carbon at 200 MeV, 5:17005 
A TORS/CONTROL SYSTEMS 
a eal microprocessor-based control chassis, 5:16383 


(LA 
ACCELERATORS/CRYOST: ATS 
reliable cryostats for large particle 


ACCELERATOR: 
Personnel hazards from medical electron accelerator 
a 5:16387 (SLAC-PUB—2440 
ACCELERATORS/RADIATION PRO ION 
Personnel hazards from medical electron accelerator 
5:16387 (SLAC-PUB—2440) 


ENTS 
See also LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR ACCIDENTS 
REACTOR CORE DISRUPTION 
ACCIDENTS/RADIATION DOSES 
Hanford high-level waste, 5:16614 (PNL—3300(Pt.2)) 
A 


A 


ON 
pr A 


See ALKYNES 
COMPOSITION _ 


for direct methane fuel cells. Final report, 
| 101977 January 9, 1979 (Methanesulfonic acids), 
- a (DOE/ET/11321—T1) 


me PH VALUE 
seri and related bis(trimethylsilyl)-amide derivatines of 
the 4f- and 5f-block metals, 5:16255 1L—10377) 
ACTINIDE COMPOUNDS/ANALOG SYSTEMS 
COT for transuranic chemistries, 5:16840 (PNL— 





ACTINIDE COMPOUNDS/ENVIRONMENTAL TRANSPORT 80S 


ACTINIDE COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 
Quantitative aspects of transuranic field studies, 5:16564 (PNL— 
3 2)) 


ACTINIDES/CHEMICAL STATE 
Radiolytic oxidation and reduction of plutonium, 5:14955 (CONF- 
791112—49) 
ACTINIDES/EVAPORATION 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
5:16199 (CONF-7706168—) 
ACTINIDES/OXIDES 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
5:16199 (CONF-7706168—) 
ACTINIDES/RADIONUCLIDE KINETICS 
Radioecology of nuclear fuel cycles, 5:16689 (PNL—3300(Pt.2)) 
ACTINIDES/RADIONUCLIDE MIGRATION 
Documentation of TRU biological transport model (BIOTRAN), 
5:16599 (LA—8213-MS) 
Radioecology of nuclear fuel cycles, 5:16689 (PNL—3300(Pt.2)) 
ACTINIDES/WATER CHEMISTRY 
Nuclear program, 5:16688 (ORNL—5620) 
ACTINIUM 227/RADIOECOLOGICAL CONCENTRATION 
Assessment of two-filter technique for correlating actinium-227 
concentrations in soils, 5:16586 (ORNL/MIT—299) 
ACTIVATED CARBON/SORPTIVE PROPERTIES 
Evaluation of the capability of granular activated carbon and 
resins to remove chlorinated and other trace organics from 
treated drinking water, 5:16666 
ACTIVATION ANALYSIS 
Instrumentation development, 5:16396 (LBL—8619) 
ACTIVATION DETECTORS/DESIGN 
Pion in vivo dosimetry using aluminum activation, 5:17144 
Ai LEVELS 
Radioactive inventory of a decommissioned x power 
station structure. 1. Measurements of neutron induced activity 
in ae from the reactor island, 5:15751 (CEGB-RD/B/N— 
4231) 
ADENOSINE MONOPHOSPHATE 
See AMP 


TRIPHOSPHATASE 


f ghorn fe tho; 
ical survey of pronghorn for selected bovine pathogens, 
5:16729 (IDO 12088) 
ADHESIVES/STABILITY 
lymerization and stability of anaerobic adhesives, 5:16233 


REN 
Mechanism of early postradiation changes in intensity of 
spontaneous chemc ence of blood serum (X rays; rats), 
5:16825 
ADSORBENTS 
oan also ACTIVATED CARBON 
Oil absorbers and method of using them (Patent), 5:14812 
ADSORBENTS/EVALUATION 
Development of ultrafiltration and adsorbents: April-September 
1979, "  —. (MLM—2684) 


See also RADIOACTIVE AEROSOLS 
AEROSOLS/ATMOSPHERIC CHEMISTRY 
A two dimensional model for the global distribution of gases and 
aerosol particles in the troposphere, 5:16436 yes: 
Coagulation rates of sub-micron particulates in the troposphere 
Final rt, 5:16459 (PB—295756) 
AEROSOLS/CHEMICAL PROPERTIES 
Aneaae aerosol research, 5:16427 (LBL—8619) 
LS/ENVIRONMENTAL TRANSPORT 
ransport and diffusion climatology of the US Atlantic and Gulf 
coasts, 5:16429 (BNL—26891) 
AEROSOLS/MEASURING INSTRUMENTS 
— methods applied to aerosol samples, 5:16400 (LBL— 


) 
Bag sen ped aga pes 
Mutagenic activity of aerosol size fractions. Final 
November 1977-November 1978, 5:16858 (PB— B— 294732) 
AEROSOLS/OPTICAL PROPERTIES 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
AER LS/PARTICLES 
Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 
AEROSOLS/PHYSICAL PROPERTIES 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
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AFTER-HEAT/STANDARDS 
Revised ANS standard for decay heat from fission products, 
5:15831 
GED 


See ELDERLY PEOPLE 
WASTES 


AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Fuel gas production from animal and agricultural residues and 
biomass. emg A coordination meeting, December 11-12, 
1978, Denver, Colorado. Second Quarterly progress report, 
5:15046 (COO—5099-4) 
AGRICULTURAL WASTES/FERMENTATION 
Design, fabrication and operation of a biomass fermentation 
facility. Technical ess report No. 2, January 1-March 31, 
1979, 3.15060 (DSE-_ 3060-172 
AGRICULTURAL WASTES/PYROLYSIS 
Gas turbine demonstration of pyrolysis-derived fuels. First 


technical progress report, September 1, 1978-March 31, 1979, 
5:16336 (GAN_-1839-T1) 


AGRICULTURE 
See also FARMS 
AGRICULTURE/BIBLIOGRAPHIES 
Energy for agriculture. A computerized information retrieval 
system, 5:16768 (COO—0016-T2) 
AGRICULTURE/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 
rative energy assessment. Volume 3. Annexes 2-7, 5:16043 


E/IA—0009-3) 
AGRICULTURE/ENERGY SOURCES 
Energy for agriculture. A computerized information retrieval 
5:16768 (COO—0016-T2) 
AGRICULTURE/RENEWABLE ENERGY SOURCES 
Energy from other sources, 5:15322 (INKA-Conf—78-226-001) 
AGRICULTURE/SOLAR DRYING 
wom, Aes other sources, 5:15322 (INKA-Conf—78-226-001) 
AGRI TTURE/VERTICAL INTEGRATION 
Mountain home geothermal project: a direct geothermal 
lication to an integrated livestock complex in Idaho, 5:15625 
AG TURE/WASTE HEAT UTILIZATION 
Beneficial use of waste heat for surface irrigation. Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
PO es from other sources, 5:15322 (INKA-Conf—78-226-001) 


See also EARTH ATMOSPHERE 
AIR/CLEANING 
How the air cleans itself, 5:16474 (PNL-SA—7556) 
AIR INFILTRATION/MEASURING METHODS 
Model correlating air tightness and air infiltration in houses, 
5:16003 (LBL~~9625) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
STATIONARY POLLUTANT SOURCES 
Effect of primary-zone equivalence ratio on pollutant formation, 
5:16448 (N—79-23086) 
AIR POLLUTION/A CODES 
Development and application of a methodology for the site- 
ific analysis of air pollutant data, 5:16489 (ANL-AMD- 


—34 
AIR POLLUTION/ATMOSPHERIC CHEMISTRY 
A lagrangian approach to modeling air pollutant dispersion: 
development and testing in the vicinity of a roadway. Final 
report h-September 1978, 5:16465 (PB—296095) 
User's guide for RAM. Volume II. Data preparation and listings, 
:16438 (PB—294792) 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Environmental physiology, 5:16874 (LBL—7448) 
Mutagenic activity of aerosol size fractions. Final report, 
November 1977-November 1978, 5:16858 (PB—294732) 
AIR POLLUTION/DECISION MAKING 
Statistical analysis of TSP and meteorological data in EPA Region 
6, 5:16471 (PB—296838) 
AIR POLLUTION/ECONOMIC IMPACT 
Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final report, 
October 1976—October 19778, 5:16863 (PB—293617) 
Methods development for assessing air pollution control benefits. 
Volume II. Experiments in valuing non-market goods: a case 
study of alternative benefit measures of air pollution control in 
the south coast air basin of Southern California. Final ri 
October 1976—October 1978, 5:16491 (PB—293616) 
The macroeconomic impact of federal pollution control programs: 
1978 assessment. Fi rt 1970-86, 5:16543 (PB—2 )) 
AIR POLLUTION/ENVIRONMENTAL IMPACTS 
Environmental impacts, 5:16473 (PNL—3300(Pt.5)) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
How the air cleans itself, 5:16474 (PNL-SA—7556) 





MAY 31, 1980 


Proceedings of the atmospheric tracers and tracer application 
workshop, 5:16446 (LA—8144-C) 
AIR ge ated pcnsnigd . aa 
Marine chemistry of ener, enera' utants. Iron-55 
phenomenon, 5:16648 NL 33000 2)) 
AIR POLLUTION/GAS CHROMATOGRAPHY 
—_- of organic air pollutants by gas chromatography and 
Perey we Be inal report, October 1975-September 1978, 
5:16470 (PB—296835) 


AIR POLLUTION/INVENTORIES 
Compilation of air pollutant emission factors, Third edition. 
Supplement no. 9, 5:16455 (PB—295614) 
Revisions to emission factors for ap-42 organic source categories. 
Final report, 5:16458 (PB—295743) 
AIR POLLUTION/MASS SPECTROSCOPY 
Analysis of vs ated llutants by gas chromatography and 
mass spectrosco} inal report, October 1975-September 1978, 
5:16470 (PB—2 6835) 
AIR POLLUTION/MATHEMATICAL MODELS 
Probability modeling and estimation for hourly variation of air 
llution concentrations. Technical report No. 31, 5:16431 
IE/EY/22874—66) 
batty for RAM. Volume I. Algorithm description and use, 
37 (PB—294791) 
AIR POLLUTION/ MONITORING 
_ program coordination during FY 1979, 5:16476 (UCRL— 


52 
AIR POLLUTION/POLLUTION REGULATIONS 

Compliance status of major air pollution facilities. Final report, 
5:16492 (PB—294953) 

AIR POLLUTION/POLYCYCLIC AROMATIC 

HYDROCARBONS 

Marine chemistry of ry ms pollutants. Iron-55 
phenomenon, 5:16648 (PNL—3300(Pt.2) 

AIR IR POLLUTION/PRECIPITATION SCAVENGING 
— tation washout (a a with abstracts). Report for 
1964-July 1979, 5:16450 (NTIS/PS—79/0721) 
AIR POLLUTION/REGULATIONS 

Compilation and analysis of state regulations for SO2, NOx, 
Opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume II. Final report, 
1977, 5:16463 (PB—295999) 

AIR POLLUTION/RESEARCH PROGRAMS 

Atmospheric aerosol research, 5:16427 (LBL—8619) 

Plan for air pollution research in the Texas Gulf Coast Area. 
Volume IV. Summary of previous health effects studies and 
data. Final report, 5:16488 (PB—296579) 

AIR POLLUTION/SAMPLING 

Air sampling (citations from the International Aerospace 
Abstracts data base). Report for 1974-July 1979, 5:16451 
(NTIS/PS—79/0874) 

AIR POLLUTION/STANDARDS 

Derivation of motor vehicle exhaust emission rates. pendix E to 
mobile source emission factors. Final report, 5: 164k PB 
296273) 

Mobile source emission factors for low-altitude areas only. Final 
report, 5:16467 (PB—296272) 

Modeling the impacts of transportation systems management on 
vehicle emissions, Phase I, 5:16542 (PB—296908) 

Technical assessment of the report, Health Effects for Short-Term 
Exposures to Nitrogen Dioxide, US EPA. Final report, 5:16490 
(GRI—78/0020) 

AIR POLLUTION ABATEMENT/REGULATIONS 

Air pollution regulations in state implementation plans: California, 
Amador County, 5:16494 (PB—296658) 

Air pollution regulations in state implementation plans: California, 
Butte County, 5:16495 (PB—296659) 

Air pollution regulations in state implementation plans: California, 
Calaveras County, 5:16496 (PB—296660 

Air pollution regulations in state implementation plans: California, 
Colusa County, 5:16497 (PB—296661) 

Air pollution regulations in state S plans: California, 
Del Norte County, 5:16498 (PB—296662) 

a—- regulations in state implementation plans: California, 

Dorado County, 5:16499 (PB—296663) 
Air —_ regulations in state reet) mentation plans: California, 
Fresno County, 5:16500 (PB—2' 

Air Fee regulations in state ~ plans: California, 

enn County, 5:16501 (PB—296665) 

Air A my sock regulations in state a California, 

Great Basin Unified APCD, 5:16502 (PB—2 

Air pollution regulations in state implementation plans: California, 
Humboldt County, 5:16503 (PB—296667) 

Air pollution regulations in state Implementation plans: California, 
imperial County, 5:16504 (PB—296668) 

Air pollution regulations in state implementation plans: California, 
Kern County, 5:16505 (PB—296669) 

Air pollution regulations in state implementation plans: California, 
Kings County, 5:16506 (PB—296670) 


AIR SOURCE HEAT PUMPS/PERFORMANCE TESTING 


Air pollution regulations in state implementation plans: California, 
Lake County, 5:16507 (PB—296671) 
Air pollution regulations in state at A 
California, Lassen County, 5:16508 Pe 2906h) 
Air pollution regulations in state pan plans: California, 
Los Angeles County, 5:16509 (PB—29 
a regulations in state implementation plans: California, 
lera County, 5:16510 (PB—296674) 
Air pollution regulations in state 0 plans: California, 
_ County, 5:16511 (PB—296675) 
lution regulations in state implementation plans: California, 
ie County, 5:16512 (PB—296676) 
ag omer y regulations in state implementation plans: California, 
erced County, 5:16513 (PB—296677) 
Air pollution regulations in state implementation plans: California, 
odoc County, 5:16514 (PB—296678) 
Air pollution regulations in state implementation le : California, 
onterey Bay Unified APCD, 5:16515 (PB—296679) 
Air pollution regulations in state implementation plans: California, 
Nevada County, 5:16516 (PB—296680) 
Air pollution regulations in state implementati lans: California, 
Northern Sonoma County, 5:16517 (PB 296681) 
Air pollution regulations in state implementation - California, 
Pa e County, 5:16518 (PB—296682) 
llution regulations in state implementation plans: California, 
County, 5:16519 (PB—296683) 
Air lution regulations in state implementation plans: California, 
umas County, 5:16520 (PB—296684) 
Air — regulations in state eee plans: California, 
Riverside County, 5:16521 (PB—296685) 
Air pollution regulations in state implementation plans: California, 
Sacramento County, 5:16522 (PB—296686) 
Air pollution regulations in state implementation plans: California, 
San Bernardino County, 5:16523 (PB—296687) 
Air pollution regulations in state implementation plans: Califcrnia, 
San Diego County, 5:16524 (PB—296688) 
Air pollution regulations in state implementation plans: California, 
San Francisco Bay Area APCD, 5:16525 (PB—296689) 
Air pollution regulations in state implementation plans: California, 
San Joaquin County, 5:16526 (PB—296690) 
Air pollution regulations in state implementation plans: California, 
San Luis Obispo County, 5:16527 (PB—296691) 
Air pollution regulations in state implementation plans: California, 
Santa Barbara County, 5:16528 (PB—296692) 
Air pollution regulations in state implementation plans: California, 
Shasta County, 5:16529 (PB—296693) 
Air pollution regulations in state implementation plans: California, 
Sierra County, 5:16530 (PB—296694) 
Air pollution regulations in state implementation plans: California, 
Siskiyou County, 5:16531 (PB—296695) 
Air pollution regulations in state implementation plans: California, 
Stanislaus County, 5:16532 (PB—296696) 
Air pollution regulations in state implementation plans: California, 
Sutter County, 5:16533 (PB—296697) 
Air pollution regulations in state implementation plans: California, 
Tehama County, 5:16534 (PB—296698) 
Air pollution regulations in state implementation plans: California, 
Trinity County, 5:16535 (PB—296699) 
Air pollution regulations in state implementation plans: California, 
Tulare County, 5:16536 (PB—296700) 
Air pollution regulations in state implementation plans: California, 
Tuolumne County, 5:16537 (PB—296701) 
Air pollution regulations in state implementation plans: California, 
Ventura County, 5:16538 (PB—296702) 
Air pollution regulations in state implementation plans: California, 
Yolo-Solano County, 5:16539 (PB—296703) 
Air pollution regulations in state implementation plans: California, 
Yuba County, 5:16540 (PB—296704 
Air pollution regulations in state implementation plans: California, 
federally promulgated regulations, 5:16541 (PB—296705) 


AIR POLLUTION CONTROL 


Advanced concepts: SO? removal process improvements. Final 
report, 5:14715 (PB—294471) 


AIR POLLUTION CONTROL/ECONOMIC ANALYSIS 


Methods development for assessing air pollution control benefits. 
Volume I. experiments in the economics of air pollution 
epidemiology. Final report, October 1976-October 1978, 
5:16452 (PB—293615) 


AIR QUALITY/MATHEMATICAL MODELS 


Environmental impacts, 5:16473 (PNL—3300(Pt.5)) 

The interaction between urbanization and land: Quality and 
quantity in environmental planning and design. Air quality 
evaluation. Technical documentation, 5:16453 (PB—294564) 


AIR QUALITY/MONITORING 


ASCOT FY-1979 progress report, 5:16477 (UCRL—52899) 


Power plant emissions and air quality, 5:16445 (IS—4733) 
AIR SO’ 


HEAT PUMPS/PERFORMANCE TESTING 
Performance evaluation of a selected three-ton air-to-air heat 
pump in the heating mode, 5:16006 (ORNL/CON—34) 





AIRCRAFT/TURBOJET ENGINES 


AIRCRAFT/TURBOJET ENGINES 
CF6 jet engine performance improvement po. Task 1: 
Feasibility analysis. Final report, 5:16026 (N—79-21074) 
JT8D revised high-pressure turbine cooling and other outer air 
seal = ram, 5:16027 (N—79-21076) 
AIRPOR HOTOVOLTAIC POWER SUPPLIES 
Fresnel/photovoltaic concentrator application experiment for the 
Dallas-Fort Worth airport. Phase 1: system design, final 
technical report, 1 June 1978-28 February 1979, 5:15309 (DOE/ 
CS/95311—1) 
AIRPORTS/TOTAL ENERGY SYSTEMS 
Fresnel/photovoltaic concentrator application experiment for the 
Dallas-Fort Worth airport. Phase 1: system design, final 
technical report, 1 June 1978-28 February 1979, 5:15309 (DOE/ 
CS/95311—1) 
AAMA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Alabama and Georgia: Atlanta quadrangle. Volume 
1 and Volume 2 (NURE program), 5:14911 (GJBX—47(80)) 
ALABAMA/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Alabama and Georgia: Atlanta quadrangle. Volume 
1 and Volume 2 (NURE program), 5:14911 (GJBX—47(80)) 


LAP 
See RADIATION PROTECTION 
RA 


See RADIATION PROTECTION 
ALASKA 
See also ALASKAN NORTH SLOPE 
ALASKA/HYDROELECTRIC POWER 
Snettisham Project Alaska. First stage development. Design 
memorandum-Number-7-general design memorandum Volume 
2. Appendices: a-power. b.-transmission. c-geology and 
materials, 5:15068 (AD-A—067895) 
Snettisham Project Alaska. First stage development. Design 
memorandum Number 7. General design memorandum. Volume 
I. Main report, 5:15067 (AD-A—067894) 
ALASKA/PETROLEUM INDUSTRY 
Alaska OCS socioeconomic studies program. Technical report 
number 34. Northern Gulf of Alaska petroleum development 
scenarios: economic and demographic impacts. Final report, 
5:14808 (PB—297722) 
ALASKA OIL PIPELINE/ENVIRONMENTAL EFFECTS 
Ecological investigation of Alaskan resource development, 
5:16553 (PNL—3300(Pt.2)) 
ALASKAN NORTH SLOPE/FALLOUT 
Ecological investigation of Alaskan resource development, 
5:16553 (PNL—3300(Pt.2)) 
ALASKAN NORTH SLOPE/TERRESTRIAL ECOSYSTEMS 
Ecological investigation of Alaskan resource development, 
5:16553 (PNL—3300(Pt.2)) 
ALBEDO/VARIATIONS 
Climate change due to anthropogenic surface albedo modification, 
5:16554 (UCRL—83812) 
ALBEDO-NEUTRON DOSEMETERS/RADIATION DOSES 
Cadmium-capture gamma-ray exposure from personnel 
dosimeters, 5:16800 
ALCOHOL FUELS/BIBLIOGRAPHIES 
Alcohol fuels. Volume 1. 1964-1977 (citations from the NTIS data 
base). Report for 1964-1977, 5:15054 (NTIS/PS—79/0712) 
Alcohol fuels. Volume 2. 1978-June 1979 (citations from the NTIS 
o- ‘wane Report for 1978-June 1979, 5:15055 (NTIS/PS—79/ 
Alcohol fuels (citations from the Engineering Index data base). 
Report for 1970-June 1979, 5:15056 (NTIS/PS—79/0714) 
ALFALFA/METABOLISM 
Atmospheric emission and plant uptake of mercury from 
agricultural soils near the Almaden mercury mine, 5:16866 
ALFALFA/PRODUCTIVITY 
Air pollution effects on food quality. Final progress report. CAES 
No. 555-80, 5:16862 (COO—4331-07) 
ALGAE 
See also PHYTOPLANKTON 
ALGAE/CELL CONSTITUENTS 
Phycobilisomes from blue-green and red algae: isolation criteria 
and dissociation characteristics, 5:16757 
ALGAE/HYDROGENASE 
Hydrogenase in N2-fixing cyanobacteria, 5:16735 
ALGAE/METABOLISM 
Microbial degradation of halogenated hydrocarbons, 5:16663 
ALGAE/PHOTOSYNTHESIS 
Four-hour algal bioassays for assessing the toxicity of coal-derived 
materials, 5:16854 (CONF-800223—2) 
ALGAE/PRODUCTIVITY 
Inorganic carbon requirements of natural populations and 
ey cultures of some Chesapeake Bay phytoplankton, 
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ALGEBRA/COMPUTER CALCULATIONS 
LINPACK working note #3: Fortran BLAS timing, 5:17281 
(ANL—80-24 
ALGEBRA/INDEXES 
KWIC index for numerical algebra (3864 references), 5:17291 
(ORNL/CSD—46, 
IRITHMS/COMPARATIVE EVALUATIONS 
rat of large images with the AP-120B, 5:17305 (UCRL— 
4 


ALKALI METAL COMPOUNDS/REMOVAL 
Simultaneous high-temperature removal of alkali and particulates 
in a pressurized gsi ication system. Second quarterly technical 
ge) Sy opty ebruary-April 1979, 5:14668 (FE—3245-4) 


MET. 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
ALKALI METALS/ATOM-MOLECULE COLLISIONS 
Chemical physics, 5:16999 (ORNL—5595) 
ALKALINE PHOSPHATASE/CONTROL 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID—15644-79-3) 


ALKALIS 
See HYDROXIDES 
ALKANES 


See also ETHANE 
HEPTANE 
METHANE 
PROPANE 
ALKANES/NMR SPECTRA 
Estimation of average polynuclear aromatic ring size in an lowa 
vitrain and a Virginia vitrain, 5:14705 (ISM—261) 


LKENES 
See also ETHYLENE 
NORBORNADIENE 
PROPYLENE 
ALKENES/NMR SPECTRA 
Estimation of average polynuclear aromatic ring size in an Iowa 
vitrain and a Virginia vitrain, 5:14705 (ISM—261) 
ALKYLATING AG /TOXICITY 
Relative rates at which dominant-lethal mutations and heritable 
translocations are induced by alkylating chemicals in 
i male germ cells of mice, 5:16876 


See also ACETYLENE 
ALKYNES/NMR SPECTRA 
Estimation of average polynuclear aromatic ring size in an Iowa 
es and a Virginia vitrain, 5:14705 (ISM—261) 
Y 


See INCOLOY 800 
ALLOY-A-286/MATERIALS DRILLING 
Metallurgical effects from conventional, EDM, and 
electrochemical drilling, 5:16124 (RFP—3066) 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS/CORROSION 
Effects of liquid metals on structural alloys, 5:16179 (SERI/TP— 
31-248(Vol.2)(Pt.1)) 
ALLOYS/MECHANICAL PROPERTIES 
Preparation of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 —2286-44) 
ALLOYS/OXIDATION 
High temperature oxidation of metals and alloys, 5:16178 (SERI/ 
P—31-248(Vol.2)(Pt.1)) 
ALLOY-TZM/MATERIALS TESTING 
Alloy development for irradiation seme nee in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
ALLOY-TZM/MECHANICAL PROPERTIES 
Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
ALLOY-TZM/MICROSTRUCTURE 
Alloy development for irradiation performance in fusion reactors. 
Annual rt, tember 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
ALLOY-TZM/PHYSICAL RADIATION EFFECTS 
Alloy development for irradiation —- in fusion reactors. 
Annual —_ roy 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Resonating-group study and importance of exchange effects in the 
a + ®Li system (8.42 to 99.6 MeV), 5:17044 (DOE/ER/ 
10364—3) 
ALPHA REACTIONS/INELASTIC SCATTERING 
Giant quadrupole resonance in ** *Mg (120 MeV), 5:17061 
(ORNL—5498) 
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ALPHA REACTIONS/RESEARCH PROGRAMS 
Neutron yields from (a,n) reactions of importance to reactors. 
Pro rt, January 1, 1979-October 15, 1979 (Department 
of N lear Engineering, University of Washington, Seattle), 
5:17040 (DOE/ER/70045—2) 
ALPHA REACTIONS/THREE-NUCLEON TRANSFER 
REACTIONS 
12. mae 256Cf and 43-min 75*Md and systematics of the 
taneous fission propertiesof heavy nuclides, 5:17113 
SOURCES/RADIATION MONITORING 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
ALTERNATE FUELS 
See FUEL SUBSTITUTION 
SYNTHETIC FUELS 
ALTERNATORS/DESIGN 
Research and development of concept leading to an automotive 
alternator with significantly improved efficiency and weight. 
Final report, et 1, 1979-January 31, 1980, 5:16114 


(COO—50042-1) 
ALTERNATORS/PERFORMANCE 
Research and development of concept leading to an automotive 
alternator with significantly improved efficiency and weight. 
Final report, February 1, 1979-January 31, 1980, 5:16114 
(COO—50042-1) 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINATES/GETTERS 
Interactions in the system Cs/sub (g,1)/-SiO2-AleOs, 5:16210 
(CONF-7706168— 
ALUMINATES/PHASE DIAGRAMS 
High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN—1485-2) 
ALUMINATES/PHYSICAL PROPERTIES 
Advanced fuel cell development. Progress report, January-March 
1979 (LiAIOz electrolyte structures), 5:15976 (ANL—79-51) 
ALUMINATES/PRODUCTION 
ee of molten carbonate fuel cell technology. Technical 
~ nb report, April-June 1979, 5:15975 (SAN—11304-13) 
/SYNTHESIS 
“oaaed fuel cell development. Progress report, January-March 
1979 (LiAIO, electrolyte structures), 5:15976 (ANL—79-51) 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
500-MeV electron beam bench-mark experiments and calculations, 
5:17136 (UCRL—S52871) 
Energy losses of **Kr ions (615 MeV), 5:17133 (ORNL—5498) 
ALUMINIUM/COATINGS 
Selective paint development. Technical progress report, 5 
December 1978-31 July 1979, 5:15422 (ALO—4287-T2) 
ALUMINIUM/CORROSION 
Relationship of the geometry of the observed steady state 
chemical conversion rate to the basic surface reaction process in 
electrochemistry, 5:16175 (ISM—243) 
ALUMINIUM/EQUATIONS OF STATE 
Relation of the “solid Hugoniot” to the “fluid Hugoniot” for 
aluminum and copper/sup a/), 5:16153 
ALUMINIUM/MATERIALS RECOVERY 
Chemistry of the Calsinter process for aluminum recovery from 
fly ash, 5:16085 (CONF-800205—3(Draft)) 
ALUMINIUM/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
ALUMINIUM/PRODUCTION 
Energy analysis of aluminium industry, 5:16070 
ALUMINIUM/REFLECTIVITY 
Optical properties of metallic surfaces, small particles and 
composite coatings for solar energy conversion applications. 
Final technical report, April 1, 1977-August 31, 1979, 5:15433 
(DOE/ET/20413—1) 
ALUMINIUM 27 TARGET/LITHIUM 6 REACTIONS 
®Li scattering (88 MeV), 5:17060 (ORNL—5498) 
ALUMINIUM 27 TARGET/NEON 20 REACTIONS 
Nuclear charge distributions from reactions between *°Ne and 
27A1 (115 and 167.5 MeV), 5:17059 (ORNL—5498) 
ALUMINIUM 27 TARGET/PROTON REACTIONS 
Proton spectra from 800 MeV protons on selected nuclides, 
5:17056 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CORROSION 
Results of thirty months atmospheric corrosion testing in St. 
Louis, Mo., USA, 5:15459 (SERI/TP—31-248(Vol.2)(Pt.1)) 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Aluminum alloys, 5:15461 (SERI/TP—31-248(Vol.2)(Pt.1)) 
Oe corrosion studies. A. Iron: based superalloy in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 


ALUMINIUM OXIDES/PHASE STUDIES 


ALUMINIUM ALLOYS/MATERIALS TESTING 
Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO —3098-( 8-(MIT-NRL-003)) 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Alloy development for irradiation performance in fusion reactors. 


Annual report, September 1978-September 1979, 5:16181 
( 8-(MIT-NRL-003)) 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Alloy development for irradiation performance in fusion reactors. 
Annual ‘Seta tember 1978-September 1979, 5:16181 
-NRL-003 


(COO—5O09: )) 
ag ops es ALLOYS/OPTICAL PROPERTIES 
tical properties of A-15 thin films and single crystals, 5:17151 
(ISM—268) 
ALUMINIUM ALLOYS/OXIDATION 


heres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
ALUMINIUM ALLOYS/PHYSICAL PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 


(ISM—269) 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5S098-(MIT-NRL-003)) 
ALUMINIUM ALLOYS/RESPONSE FUNCTIONS 
Actinide 5f systems: experimental determination of the magnetic 
response function, 5:16162 (CONF-791142—6) 
ALUMINIUM ALLOYS/SORPTIVE PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
ALUMINIUM ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C) 
JUMINIUM BASE ALLOYS/CORROSION RESISTANCE 
Electrochemical properties of certain new ternary and quaternary 
alloys based on aluminum, 5:16177 (UCRL-Trans—11535) 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Cracking process and catalyst for same containing tellurium 
(Patent), 5:14791 
ALUMINIUM OXIDES/CHEMICAL PREPARATION 
tion and properties of yttrium-silicon-aluminum oxynitride 
86 


5:161 
ALUMINIUM OXIDES/CHEMICAL REACTIONS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations exposed to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
ALUMINIUM OXIDES/CREEP 
Development of an activity measurement technique by mass 
spectrometry in liquid oxide mixtures: application to the CaO- 
AlOs; mixture at 1960°K, 5:16193 (CONF-7706168—) 
INIUM OXIDES/CRYSTAL STRUCTURE 
Electrical and mass transport properties of refractory oxides, 
5:16189 (CONF-7706168—) 
ALUMINIUM OXIDES/ELECTRICAL PROPERTIES 
—— and properties of yttrium-silicon-aluminum oxynitride 
glasses, 5:16186 
Fe ALO; £ ion superconductors, 5:16206 (CONF-7706168—) 
ALUMINIUM OXIDES/EVAPORATION 
Vaporization processes from magnesia materials, 5:16204 (CONF- 


68—) 
ALUMINIUM OXIDES/FRACTURE PROPERTIES 
Alumina with high fracture toughness, 5:16195 (CONF-7706168— 


) 
ALUMINIUM OXIDES/HARDNESS 
tion and properties of yttrium-silicon-aluminum oxynitride 
lasses, 5:16186 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Electrical and mass transport properties of refractory oxides, 
5:16189 (CONF-7706168— 
ALUMINIUM OXIDES/LATTICE PARAMETERS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations exposed to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
ALUMINIUM OXIDES/MATERIALS RECOVERY 
Formation of calcium aluminates in the lime sinter process 
(Extraction of alumina from fly ash), 5:14709 (IS-T—875) 
ALUMINIUM OXIDES/PHASE STUDIES 
Formation of calcium aluminates in the lime sinter process, 
5:14709 (IS-T—875) 





ALUMINIUM OXIDES/RADIOACTIVITY 


ALUMINIUM OXIDES/RADIOACTIVITY 
Development of an activity measurement technique by mass 
spectrometry in liquid oxide mixtures: application to the CaO- 
MgO-AlbOs mixture at 1960°K, 5:16193 (CONF-7706168—) 
ALUMINIUM OXIDES/RECOVERY 
Fossil energy program. I. eo research and development: coal 
preparation and analysis. I. Advanced research and technology 


development. Technical progress report, 1 April-30 June 1979, 
1 


5:14746 (IS—4711) 

Processes to increase utilization of power solid wastes, 5:14711 
(ISM—245) 

ALUMINIUM OXIDES/SINTERING 

Sintering behavior of mullite-containing materials, 5:16185 
(LBL— 10372) 

ALUMINIUM OXIDES/SORPTIVE PROPERTIES 

nes fermeability of sintered aluminum oxide, 5:16214 

ALUMINIUM-AIR BATTERIES/CATHODES 

Evaluation of air cathodes for potential use in development of 
aluminum-air cells (0 to 8 kA/m?, 312 h at 1.3 kA/m?, 50 to 
70°C, mechanically rechargeable), 5:15856 (UCID—18561) 

AMBIENT TEMPERATUR EASURING METHODS 
Radiation shield for air temperature measurement, 5:15089 
(CONF-790845—) 
AMERICIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
roundwaters and geologic media, 5:14960 (LA-UR—80-437) 
AMERICIUM/DESORPTION 
Laboratory studies of radionuclide distributions between selected 
roundwaters and geologic media, 5:14960 (LA-UR—80-437) 
AMERICIUM/FISSION PRODUCTS 

Development of ultrafiltration and adsorbents: April-September 

1979, 5:14942 (MLM—2684) 
AMERICIUM/ION EXCHANGE 

Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste solutions, 5:14945 (ORNL/TM—6445) 

AMERICIUM/PRECIPITATION 

Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste solutions, 5:14945 (ORNL/TM—6445) 

AMERICIUM 241/ADSORPTION 

Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste dis; 
sites. Quarterly progress report, October-December 1979, 
5:14965 (NUREG/CR—1325) 

AMERICIUM 241/BIOLOGICAL ACCUMULATION 

Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 

Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 

Solubility of americium-241 in in vitro bovine ruminal- 
gastrointestinal fluids and predicted tissue retention and milk 
secretion of field-ingested americium-241, 5:16603 (NVO— 
192(Vol.1)) 

AMERICIUM 241/DISTRIBUTION 

Anion effects on the retention of selected actinides on geologic 

media, 5:14969 (ORO—4447-102) 
AMERICIUM 241/EXCRETION 
Urinary a of metals and DTPA, 5:16754 (PNL— 


3300(Pt.5)) 
AMERICIUM 241/METABOLISM 

Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 

AMERICIUM 241/QUANTITY RATIO 

Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 

Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 

Two studies in variability for soil concentrations: with aliquot size 
and with distance, 5:16578 (NVO—192(Vol.2)) 

AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 

Concentrations of the transuranic radionuclides ***Pu, 79° Py, 
*41 Am, *?Cm, and *“*Cm in abiotic and biotic components of 
the Test Reactor Area radioactive leaching ponds, 5:16684 
(IDO— 12088) 

Ecology studies at the Idaho National Engineering Laboratory 
me Waste Management Complex, 5:16592 (IDO— 

AMERICIUM 241/RADIONUCLIDE KINETICS 

Environmental physiology, 5:16874 (LBL—7448) 

Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 

Status report of Area 15 experimental dairy farm: dairy husbandry 
January 1977-June 1979, agronomic practices January 1978-June 
1979, 5:16833 (EMSL-LV—0539-32) 

Urinary excretion of metals and DTPA, 5:16754 (PNL— 
3300(Pt.5)) 
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AMERICIUM 241/SAMPLING 
Two studies in variability for soil concentrations: with aliquot size 
and with distance, 5:16578 (NVO—192(Vol.2)) 
AMERICIUM 241/SEPARATION PROCESSES 
uential ation of Sr, 7°°Pu, and **1Am, 5:16247 (NVO— 
192(Vol.1) 
AMERICIUM 241/SOLUBILITY 
Solubility of americium-241 in in vitro bovine ruminal- 
gastrointestinal fluids and predicted tissue retention and milk 
secretion of field-ingested americium-241, 5:16603 (NVO— 
192(Vol.1)) 
AMERICIUM 241/SORPTION 
Anion effects on the retention of selected actinides on g2ologic 
media, 5:14969 (ORO—4447-102) 
AMERICIUM 241/SPATIAL DISTRIBUTION 
Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 
Statistical design and analysis for NAEG studies: current status 
and a review of past efforts, 5:16579 (NVO—192(Vol.2)) 
Two studies in variability for soil concentrations: with aliquot size 
and with distance, 5:16578 (NVO—192(Vol.2)) 
AMERICIUM 241/TRANSPORT 
Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 
AMERICIUM 241/UPTAKE 
Plant uptake of Pu and Am through roots in Nevada Test Site 
soils, 5:16606 (NVO—192(Vol.1)) 
Variable ** Am concentration in soil uptake and C.R. in barley 
ams BIOS (NVO—192(Vol.2)) 


See MUTAGEN SCREENING 
AMIDES/ATMOSPHERIC CHEMISTRY 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust gases. Sixth quarterly technical summary 
report, 5:16442 (ARI-RP—S52) 
AMIDES/MOLECULAR STRUCTURE 
Alkyl, hydride, and related bis(trimethylsilyl)-amide derivatines of 
the 4f- and 5f-block metals, 5:16255 (LBL—10377) 
AMINOACETIC ACID 
See GLYCINE 
AMINOADIPIC ACID/BIOCHEMICAL REACTION KINETICS 
Selection of lys2 mutants of the yeast Saccharomyces cerevisiae 
by the utilization of a-aminoadipate, 5:16749 
IOETHANESULFONIC ACID 
See TAURINE 
AMINOETHANETHIOL 
MEA 


See 
AMMONIA/ATMOSPHERIC CHEMISTRY 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust ons Sixth quarterly technical summary 
report, 5:16442 (ARI-RP—S2) 
AMMONIA/BIOLOGICAL EFFECTS 
Biological and chemical effects of chlorination at coastal power 
plants, 5:16884 
AMMONIA/CHEMICAL PREPARATION 
am cation radicals of isobacteriochlorins: implications for nitrite and 
sulfite reductases, 5:15063 
AMMONIA/ENVIRONMENTAL IMPACTS 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
AMMONIA/SYNTHESIS 
Process for the recovery of hydrogen from ammonia purge gases 
(Patent), 5:15064 
AMMONIA/TOXICITY 
Heavy metal and noxious r emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
ONIUM COMPOUNDS/COASTAL WATERS 
Ammonium distribution in southern California coastal waters and 
its role in the growth of phytoplankton, 5:16655 
AMMONIUM COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
~— Sa canopy throughfall measurements, 5:16449 (N—79- 


) 
AMMONIUM COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Sorption of ammonium by glass frits and filters: implications for 
analyses of brackish and freshwater, 5:16656 
AMMONIUM COMPOUNDS/SPATIAL DISTRIBUTION 
Ammonium distribution in southern California coastal waters and 
= role in the growth of phytoplankton, 5:16655 


(Adenosine monophosphate.) 
AMP/BIOLOGICAL EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
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AMP/RADIOSENSITIVITY EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
—_— (X rays; mice), 5:16809 


See STARCH 
ANACONDA URANIUM MILL/RADIONUCLIDE MIGRATION 
Measured concentrations of radioactive icles in air in the 
a - on Anaconda Uranium Mill, 5:16479 (NUREG/ 
ANAEROBIC DIGESTION/EFFICIENCY 
Anaerobic digestion systems for dairy farms: experience and 
implications for wider use, 5:15180 (CONF.790845—) 
/ BIOLOGICAL EFFECTS 
Migration of hemopoietic stem cells and B ertnaen from bone 
marrow to the spleen in the presence of phenylhydrazine- 
induced anemia (Mice), 5: 16820 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANHARMONIC OSCILLATORS/ENERGY LEVELS 
Accurate energy levels for the anharmonic oscillator and a 
summable series for the double-well potential in perturbation 
theory, 5:17153 
CELLS 


See also STEM CELLS 
THYMUS CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Yield of chromosomal aberrations as a function of dosage in 
primary cultures of Macaca mulatta monkey kidneys fixed at 
different times (X rays), 5:16780 
ANIMAL CELLS/GENE MUTATIONS 
Mutation induction at a ene loci in Chinese hamster ovary 
cells: comparisons of benzo(a)pyrene metabolism by organ 
homogenates and intact cells, 5:16852 (UCRL—82566) 
ANIMAL CELLS/RADIATION EFFECTS 
Environmental research, 5:15872 (LBL—8619) 
ANIMAL CELLS/RADIOSENSITIVITY 
Yield of chromosomal aberrations as a function of dosage in 
primary cultures of Macaca mulatta monkey kidneys fixed at 
different times (X rays), 5:16780 
ANIMAL GROWTH/INHIBITION 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
aaien a and radioresistance (‘y rays; mice), 5:16811 
SHELTERS/SOLAR SPACE HEATING 
mary | from other sources, 5:15322 (INKA-Conf—78-226-001) 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
VERTEBRATES 
WILD ANIMALS 
ANIMALS/BIOLOGICAL RADIATION EFFECTS 
Radiobiology (Lead abstract), 5:16802 (DOE-tr—4/8) 
ANIMALS DIONUCLIDE KINETICS 
opm (Lead abstract), 5:16802 (DOE-tr—4/8) 
ANIONS/ION SOURCES 
Holifield Heavy-Ion Research Facility, 5:16344 (ORNL—5498) 
AL ENERGY STORAGE/SIZE 
Two-tank seasonal storage — for solar space heating of 
re. 5:15463 — 26—2) 
ANOXIA/CORRELATIO 
Characteristics of link come radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
ard local blood flow in body tissues (‘y rays; mice, rats), 
ANTELOPES/BEHAVIOR 
Behavior of territorial buck pronghorn antelope, 5:16721 (IDO— 


12088) 
ANTELOPES/BIOLOGICAL RADIATION EFFECTS 
129] in thyroids of herbivores on the Idaho National Engineering 
Laboratory Site, 5:16827 (IDO— 12088) 
ag a paleaenn ae “po —s “a 
lo survey of pronghorn for select vine pathogens, 
5: 16929 (IDO— 12088) 
ANTELOPES/POPULATION DYNAMICS 
orn antelope use of the Idaho National Engineering 
ratory National Environmental Research Park, 5:16720 
DO— 12088) 
IOTICS 
See also MITOMYCIN 
ANTIBIOTICS/BIOLOGICAL EFFECTS 
Patterns of genetic and phenotypic suppression of lys2 mutations 
in the yeast Saccharomyces cerevisiae, 5:16747 
ANTIBODY FORMATION /BIOLOGICAL RADIATION 


EFFECTS 
Investigation of the mechanism of therapeutic effect of DNA 
= on experimental radiation sickness (y rays; mice), 


AQUATIC ORGANISMS 


ANTIMONY ALLOYS/SOLDERED JOINTS 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 
(BDX—613-2341) 
ANTIMONY ALLOYS/THERMAL FATIGUE 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 
(BDX—613-2341) 


INS 
See MUONS PLUS 


SCATTERING 
ae high energies for antineutrino-electron elastic scattering, 
ANTINEUTRINO-ELECTRON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
es high energies for antineutrino-electron elastic scattering, 
| 
ANTIOXIDANTS/BIOLOGICAL EFFECTS 
ic mechanism in lung fibrosis (Synergistic effects of 
BHT, O:, and x rays in mice), 5:16773 (CONF-790249—1) 
ANTIOXIDANTS/RADIOSENSITIVITY EFFECTS 
Pathogenic mechanism in lung fibrosis (Synergistic effects of 
BHT, o. and x rays in mice), 5:16773 (CONF-790249—1) 


See IMMUNE SERUMS 
ARTMENT BUILDINGS/ENERGY CONSERVATION 

Multi-family : energy conservation workbook, 5:16009 

APARTMENT BUILDINGS/FUEL CELL POWER PLANTS 
Venture analysis case study for on-site fuel cell energy systems. 

Final report, rt 5:15970 (FCR—0783(Vol.1)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume II. apes A through I. Final report, 5:15971 
(FCR—0783(Vol.2)) 

Venture analysis case study for on-site fuel cell energy systems. 
.Volume III. Appendix J: public sector analysis. Final report 
5:15972 (FCR—0783(Vol.3)) 

APARTMENT BUILDINGS/GEOTHERMAL SPACE 
HEATING 
Urban heating from geothermal aquifers in the Paris basin, 5:15609 

(SAN—2118-1) 

APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Design, construction and initial operating experience with a 

passively solar heated townhouse, 5:15328 (CONF-790845——) 

APARTMENT BUILDINGS/SOLAR WATER HEATING 
Design, construction and initial operating experience with a 

ively solar heated townhouse, 5:15328 (CONF-790845—) 

APA /SORPTIVE PROPERTIES 
Anion effects on the retention of selected actinides on geologic 

media, 5:14969 (ORO—4447-102) 

APPROPRIATE TECHNOLOGY/RESEARCH —— 
—— from Federal Region IX: Department of Energy 

a Energy Technology Program. Part II, 5:15889 
(LBL— 10098) 

AQUACULTURE/PASSIVE SOLAR HEATING SYSTEMS 
Greenhouse aquaculture, 5:15355 (CONF-790845—) 
Performance ( , agricultural and aquacultural) of a 

solar = in western Washington, 5:15354 (CO) 


790845—) 
AQUACULTURE/THERMAL WATERS 
Channel catfish (Ictalurus punctatus) production in geothermal 
water, 5:15612 (SAN—2118-1) 
AQUATIC ECOSYSTEMS/ABSOLUTE COUNTING 
Ability of underwater observers to estimate the size of 
streamdwe! salmonid fishes, 5:16686 (IDO— 12088) 
AQUATIC ECOSYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental research, 5:15872 (LBL—8619) 
The impact of the Morgantown power plant on the Potomac 
— an interpretive summary of the 1972-1973 
estigations. Final i rt, 5:15674 (PB—296203) 
AQUATICE ECOSYSTEMS. DIONUCLIDE MIGRATION 
Concentrations of the transuranic radionuclides **Pu, ** Pu, 
241m, *Cm, and *“*Cm in abiotic and biotic com; its of 
the Test Reactor Area radioactive leaching ponds, 5:16684 
(IDO— 12088) 
Distribution and avian export of gamma emitting radionuclides at 
the Test Reactor Area sais ponds, 5:16683 (IDO—12088) 
User's manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188) 
AQUATIC ECOSYSTEMS/UPWELLING 
Role of nutrient recycling in upwelling ecosystems, 5:16628 
(BNL—27333) 
ae eg ECOSYSTEMS/WATER RESERVOIRS 
ae Ecology Section, 5:15688 (ORNL—5620) 
oC TIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also BENTHOS 
CRUSTACEANS 
FISHES 


IN INTERACTIONS/ELASTIC 





AQUATIC ORGANISMS/BEHAVIOR 


AQUATIC ORGANISMS/BEHAVIOR 
Assessment of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
AQUATIC ORGANISMS/GF.OWTH 
a of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
AQUATIC ORGANISMS/POPULATION DYNAMICS 
Assessment of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
AQUATIC ORGANISMS/REPRODUCTION 
Assessment of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
/ DIRECTORIES 
Market development directory for solar industrial process heat 
systems, 5:1 (SERI/SP—434-454) 


RE 
See also SOLAR ARCHITECTURE 
Method for analysing climate in terms of architectural responses, 
5:15083 (CONF-790845—) 
Wholeness in environmental design, 5:15326 (CONF-790845—) 
ARGILLITE/RADIONUCLIDE MIGRATION 
Laboratory studies of radionuclide distributions between selected 
roundwaters and geologic media, 5:14960 (LA-UR—80-437) 
ARGILLITE/SORPTIVE PROPERTIES 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR— 80-437) 
ARGON/ION-ATOM COLLISIONS 
Stripping and multiple electron loss cross sect:ons for heavy ions 
incident on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 
ARGON/LATTICE PARAMETERS 
High-temperature thermal expansion characteristics of solid argon 
and ton, 5:16229 
ARGON ERMAL EXPANSION 
High-temperature thermal expansion characteristics of solid argon 
and ton, 5:16229 
ARGON 40 CTIONS/COMPOUND-NUCLEUS REACTIONS 
Test of the independence hypothesis for compound systems 
formed with “Ar and *Kr ions (300 to 450 MeV), 5:17082 
(ORNL—5498) 
ARGON 40 REACTIONS/FUSION REACTIONS 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 
ARGON IONS/COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
ARGONNE ZGS 
See ZGS 


LANDS 
See also DESERTS 
ARID LANDS/ENERGY SOURCE DEVELOPMENT 
Water effects of the use of western coal for electrical production, 
5:14756 (PNL—3136) 
ARID LANDS/LAND RECLAMATION 
Restoration of surface-mined lands, 5:16627 (PNL—3300(Pt.2)) 
ARID LANDS/REVEGETATION 
Revegetation studies pertinent to the Barstow 10 MWe pilot solar 
thermal power system and to potential power plant sites 
elsewhere in the Mojave Desert, 5:15125 (UCLA—12/1224) 
ARID LANDS/WATER RIGHTS 
Water effects of the use of western coal for electrical production, 
5:14756 (PNL—3136) 
ARIZONA/APPROPRIATE TECHNOLOGY 
Projects from Federal Region IX: Department of Energy 
Appropriate Energy Technology Program. Part II, 5:15889 
(LBL— 10098) 
ARIZONA/DATA COMPILATION 
Nure aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle, 
5:14897 (GJBX—35(80)(Vol.2)) 
ARIZONA/GEOLOGICAL SURVEYS 
Precipitation and lake-level changes in the West and Midwes. 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 
ARIZONA/GEOLOGY 
Geologic setting of Castle Hot Springs, Arizona, 5:15490 
ARIZONA/GEOPHYSICAL SURVEYS 
Preliminary evaluation of the Aquarius Mountains Hot Dry Rock 
Geothermal Prospect, Arizona, 5:15514 
ARIZONA/GEOTHERMAL EXPLORATION 
Preliminary evaluation of the Aquarius Mountains Hot Dry Rock 
Geothermal Prospect, Arizona, 5:15514 
ARIZONA/HOT SPRINGS 
Geologic setting of Castle Hot Springs, es 5:15490 
ARIZONA/HOT-DRY-ROCK SYSTEM 
Preliminary evaluation of the Aquarius , 8 Hot Dry Rock 
Geothermal Prospect, Arizona, 5:15514 
ARIZONA/INSOLATION 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
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SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
ARIZONA/MAGNETIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Marble Canyon NJ12-11 quadrangle. 
Volume I. Narrative report, 5:14882 (GJBX—16(80)(Vol. 1)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle. 
Volume I. Narrative report, 5:14896 (GJBX—35(80)(Vol.1)) 

ARIZONA/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

ARIZONA/RADIOMETRIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Marble Canyon NJ12-11 quadrangle. 
Volume I. Narrative report, 5:14882 (GJBX—16(80)(Vol. 1)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle. 
Volume I. Narrative report, 5:14896 (GJBX—35(80)(Vol.1)) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle, 
5:14897 (GIBX— ao. 2)) 

ARKANSAS/HOT S: 

Thermal water of Hot Eiecees National Park Arkansas: their 
origin, nature, and implications for the geothermal 
development, 5:15521 (SAN—2118-1) 

ARKANSAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume | and Volume 2B. Paducah quadrangle. 
Final report (NURE program), 5:14905 (GJBX—41(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
Femene of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 

ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
= rangles, final report. Volume 1 and Volume 2C. Poplar 
luff quadrangle , 5:14906 (GJBX—42(80)) 


Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
nnessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quia, final report. Volume 1 and Volume 2D. Rolla 
one , 5:14907 (GJBX—43(80)) 


ARKANSAS/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume | and Volume 2B. Paducah quadrangle. 
Final report (NURE program), 5:14905 (GJBX—41(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2C. Poplar 
Bluff quadrangle , 5:14906 (GJBX—42(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
ow of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 

ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2D. Rolla 
uadrangle , 5:14907 (GJBX—43(80)) 
AROMATICS 


See also BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPHENYLS 
QUINONES 


TETRALIN 
AROMATICS/NMR SPECTRA 
Estimation of average polynuclear aromatic ring size in an lowa 
vitrain and a Virginia vitrain, 5:14705 (ISM—261) 
AROMATICS/POLLUTION REGULATIONS 
Disposal of Polychlorinated Biphenyls (PCBs) and PCB- 
contaminated materials. Volume 3. Example preparation of a 
utility PCB Spill Prevention Control and Countermeasure Plan. 
Final report, 5:15687 (EPRI-FP—1207(Vol.3)) 
AROMATICS/PRODUCTION 
Catalytic process for reforming or production of aromatic 
hydrocarbons (Patent), 5:14786 





MAY 31, 1980 


bey _ ead 
four-hour moan e toxicity o! -derived 
pobeernchy trys (CONF. S002 ne, : 


1th feccenocnar vem 
assy | with an array processor, 5:17304 


Peas ee ICAL EFFECTS 
Detection of potential genetic hazards in complex environmental 
mixtures plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
t), 5:16856 (CONF-800323—2) 
ARSENIC/ENVIRONMENTAL IMPACTS 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
ARSENIC/MUTAGEN SCREENING 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 
ARSENIC/MUTAGENESIS 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 
ARSENIC/TOXICITY 
Effects of toxic agents on movements of materials across the 
placenta, 5:168' 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
ARSENIC ALLOYS/RESPONSE FUNCTIONS 
Actinide Sf systems: experimental determination of the magnetic 
response function, 5:16162 (CONF-791142—6) 
iC COMPOUNDS/ DIELECTRIC PROPERTIES 
Nonohmic electrical conductivity and giant dielectric constant in 
methyltriphenylarsonium ditetracyanoquinodimethane (For use 
in organic solar cells), 5:15137 (DOE/ER/01198—1300) 
ARSENIC COMPOUNDS/ELECTRIC CONDUCTIVITY 
Nonohmic electrical conductivity and giant dielectric constant in 
methyltriphenylarsonium ditetracyanoquinodimethane (For use 
in organic solar cells), 5:15137 (DOE/ER/01198—1300) 
COMPOUNDS 


See ARSENIC COMPOUNDS 
ASCITES TUMOR CELLS/RADIOSENSITIVITY 
Investigation of the role of endogenous serotonin in the 
mechanism of action of radioprotective agents. Report 1. Role 
of endogenous serotonin in enhancing radioresistance of 
different types of cells treated with 8-mercaptoethylamine (X 
rays; bone marrow cells; Ehrlich ascites tumor cells; 
Escherichia coli), 5:16779 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Industrial Fuel Gas Demonstration Plant Program. Task II report, 
se) plant process design. 2nd Issue, 5:14665 (FE— 
Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
Aang and waste waters from the technical support 
gram, 5:14652 (FE—2542-23) 
AS ES/MONITORING 
Fossil energy program. I. Mining research and development: coal 
preparation and analysis. I. Advanced research and technology 
development. Technical progress report, 1 April-30 June 1979, 
5:14746 (IS—4711) 
ASHES/WASTE DISPOSAL 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IV. 
Gasification; gas cooling and scrubbing; ash treatment, 5:14656 
(FE—2582-1(Vol.4)) 
to increase utilization of power solid wastes, 5:14711 
(ISM—245) 
ASHES/WASTE PRODUCT UTILIZATION 
Processes to increase utilization of power solid wastes, 5:14711 
(ISM—245) 
Utilization of coal associated minerals. Quarterly report No. 7, 
April 1, 1979-June 30, 1979, 5:14743 (FE—2721-7) 
ASPEI GILLUS/UPTAKE 
Microbial contribution to —— bioavailability and transport 
in the environment, 5:16605 (NVO—192(Vol.1)) 


OCYTOMAS 
See NEOPLASMS 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 


AUTOMOBILES/DIESEL ENGINES 


PHOTON-ATOM COLLISIONS 
ATOM COLLISIONS/ENERGY TRANSFER 
Sensitivity analysis of rotational energy transfer processes to the 


intermolecular potential, 5:17003 
yg ae oy CO; IONS/ELASTIC SCATTERING 
Nuclear interactions of low energy lithium ions. Progress report, 
June 1, 1979-May 31, po Tak 5: “19049 a 
sate > ABSO! ON SP OSCOPY 
See ABSORPTION SPECTRO! OSCOPY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/ELECTRONIC STRUCTURE 
Momentum ei ions in the complex momentum plane. III. 
Hartree—Fock functions, 5:17009 
ATOMIC MODELS/WAVE FUNCTIONS 
Momentum eigenfunctions in the complex momentum plane. III. 
Hartree—Fock functions, 5:17009 
ATOM-MOLECULE COLLISIONS/DISSOCIATION 
Vibrational deactivation on chemically reactive potential surfaces: 
An exact quantum study of a low barrier collinear model of H 
+ FH, D + FD, H + FD and D + FH, 5:16982 
ATOM- MOLECULE COLLISIONS/IONIZATION 
h 5:16999 (ORNL—5595) 
ATOMS/ 


RPTION SPECTROSCOPY 
Chemical physics, 5:16999 (ORNL—5595) 
ATOMS/IONIZATION 
Chemical physics, 5:16999 (ORNL—5595) 
ATOMS ranged PROGRAMS 
7 becember 3 —— NDS: report for period ending 
ber 31, 1978 (O 5:17039 (ORNL—5498) 


ay triphosphate.) 
ATP/BIOLOGICAL RADIATION EFFECTS 
Nicotinamide coenzymes of the rat thymus in the postradiation 
period (y rays), 5:16777 
ATP-ASE/BIOLOGICAL RADIATION EFFECTS 
Biochemical changes in the skin of rats exposed to radiation 
against the background of thermal stress (X rays; ATPase and 
creatine kinase activities), 5:16818 
ATROPINE/RADIOSENSITIVITY EFFECTS 
Effects of some pharmacological agents on radiation-induced 
disturbances of a —_— in rats (Amizil; atropine; 
hexonium; octadin), 5 
ATTACHED GREENIVOUSES/DESIGN 
Solar retrofit in Seattle, 5:15363 (CONF-790845—) 
ATTAPULGITE/ION EXCHANGE 
Sodium-calcium ion exchange on clay minerals at moderate to 
ionic s hs (Dissertation), 5:16246 (DOE/TIC—10284) 
AURO ‘CO TIONS 
Extremely high latitude auroras. Part I. Final report 1 Jan 1977-30 
1978, 5:16963 (AD-A—074989/5) 
AURO SUBSTORMS 


See MAGNETIC BAYS 
AUSTENITIC STEELS/SOLIDIFICATION 
Solidification behavior of austenitic stainless steel filler metals, 
5:16134 (ORNL/TM—7116) 
AU: INOMICS 
Country notebooks on alternative energy sources for Australia, 
Japan and New Zealand, 5:15113 (SCI—79-118) 
AU LIA/ENERGY SOURCES 
Country notebooks on alternative energy sources for Australia, 
J and New Zealand, 5:15113 (SCI—79-118) 
AUS LIA/SOLAR ENERGY 
Country notebooks on alternative energy sources for Australia, 
—_ and New Zealand, 5:15113 (SCI—79-118) 


AU; 
See TEKTITES 
AUTOMOBILE INDUSTRY/FUEL ECONOMY 
Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N—1005-NSF/FEA) 
AUTOMOBILE INDUSTRY/SIMULATION 
Evaluating fuel-economy taxes: an exploratory cost-benefit 
analysis, 5:16039 (RAND/N—1006-DOE) 
Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N—1005-NSF/FEA) 
AUTOMOBILES 
Energy-sto systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
AUTOMOBILES/ALTERNATORS 
Research and development of concept leading to an automotive 
alternator with significantly improved efficiency and weight. 
Final report, February 1, 1979-January 31, 1980, 5:16114 


(COO—50042-1) 
AUTOMOBILES/DIESEL ENGINES 
Environmental concerns of the light-duty-diesel engine: do we 
nad ae (Concerns and research needs), 5:16104 (CONF- 
128—2) 





AUTOMOBILES/ENERGY CONSERVATION 


AUTOMOBILES/ENERGY CONSERVATION 

Policy options for energy conservation (82), a checklist of 
legislation to conserve energy pr for consideration of 
legislation leaders of the Northeast, 5:15902 (PB—297360) 

AUTOMOBILES/FUEL ECONOMY 

Evaluating fuel-economy taxes: an exploratory cost-benefit 
analysis, 5:16039 (RAND/N—1006-DOE) 

Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N—1005-NSF/FEA) 

Fuel economy effects of tires. Technical report, 5:16035 (PB— 
297586) 

Investigation of the requested alternate dynamometer power 
absorption for the Ford LTD. Technical report, 5:16103 (PB— 
295546) 

Study and test to confirm automobile drivetrain components to 
improve fuel economy. Volume II. The drivetrain design 
process with an automatic transmission. Interim report, June 
1975-December 1976, 5:16034 (PB—296600) 

AUTOMOBILES/FUEL SYSTEMS 

Automobile fuel tanks. Subject bibliography, 5:16037 (PB— 
298933) 

AUTOMOBILES/GAS TURBINE ENGINES 

Fuel economy screening study of advanced automotive gas 
turbine engines, 5:16110 (DOE/NASA/1040—80/11) 

AUTOMOBILES/INTERNAL COMBUSTION ENGINES 

Directions in automotive engine research and development, 

5:16102 (CONF-800212—2) 
AUTOMOBILES/MECHANICAL TRANSMISSIONS 

Design and development of a continuously variable ratio 
transmission for an automotive vehicle. Phase IV. Quarterly 
progress report, 5:16115 (SAN—1165-T2) 

Study and test to confirm automobile drivetrain components to 
improve fuel economy. Volume II. The drivetrain design 
process with an automatic transmission. Interim report, June 
1975-December 1976, 5:16034 (PB—296600 

AUTOMOBILES/PERFORMANCE TESTING 
Investigation of the requested alternate dynamometer power 
= for the Ford LTD. Technical report, 5:16103 (PB— 
) 
AUTOMOBILES/TIRES 
~~ eee effects of tires. Technical report, 5:16035 (PB— 
AUTOMOBILES/WEIGHT 

Domestic passenger automobile weight projections, 1979-1986 
GM, Ford, Chrysler, AMC. Final report, June—August 1978, 
5:16116 (PB—294739) 


BACILLUS/ENZYMES 
Structure of plant cell walls. IX. Purification and partial 
characterization of a wall-degrading endo-arabanase and an 
from Bacillus subtilis, 5:16732 
BACTERIA 


See also BACILLUS 
ESCHERICHIA COLI 
HAEMOPHILUS 
RHODOPSEUDOMONAS 
BACTERIA/RADIOSENSITIVITY 
Comparative reactions to gamma radiation of Vibrio bacteria and 
representatives of other bacterial taxonomic groups , 5:16784 
BACTERIA/SENSITIVITY 
. dioxide destruction of viruses and bacteria in water, 
1 
BALLOONING INSTABILITY/ANALYTICAL SOLUTION 
wise) ity of high-n ballooning theory, 5:17203 (ORNL/TM— 
n ballooning modes in highly elongated tokamaks, 5:17201 
ORNL/TM—7074) 
Viscoresistive g-modes and ballooning, 5:17199 (LA-UR—80-447) 
BANEBERRY /RADIATION DOSE DISTRIBUTIONS 
Vegetation damage in Sedan and Baneberry fallout patterns: a 
we comparison, 5:16787 (NVO—192(Vol.1,) 
See also SHIPS 
BARGES/COMPARATIVE EVALUATIONS 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
BARGES/ENERGY CONSUMPTION 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
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BARIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
undwaters and geologic media, 5:14960 (LA-UR—80-437) 
BAR /DESORPTION 
Laboratory studies of radionuclide distributions between selected 
undwaters and geologic a 5:14960 (LA-UR—80-437) 
BARIUM/LASER SPECTROSCOPY 
Laser-saturation neenery with optical pumping, 5:16984 
BARIUM/LINE 
Laser-saturation roger A wr. optical pumping, 5:16984 
BARIUM/OPTICAL PUMPIN 
Laser-saturation s ay y with ry hoe ny ea 5: _" 
BARIUM 140/RADIO 
Radionuclide pee * a ico See He os nesting 
near yoy leaching poor nay Sam 5:16681 (DO_ 12088) 
BARIUM OXID YNAMIC PROPERTIES. 
Use of CaF as ot electrolyte in galvanic cells for 
thermod ic study of refractory double oxides, 5:16203 
(CONF-7706168—) 
BARLEY/BIOLOGICAL STRESS 
Proline accumulation in water-stressed barley leaves in relation to 
translocation and the so budget, 5:16765 
BARLEY/PLANT GRO 
Variable **Am concentration in — uptake and C.R. in barley 
we 5:16612 (NVO—192(Vol.2 
IEBAECK-1 REACTOR/FUEL ASSEMBLIES 
Poel rformance in the Barsebeck boiling water reactors (Unit 1 
poy Ee 5:15713 (DOE/ET/34007—1) 
AECK-2 REACTOR/FUEL ASSEMBLIES 
a rformance in the Barsebeck boiling water reactors (Unit 1 
and 2), 5:15713 (DOE/ET/34007—1) 
BARSTOW SOLAR PILOT PLANT/BASELINE ECOLOGY 
Ecological baseline studies at the site of the Barstow 10 MWe 
pilot solar thermal power system, 5:15297 (UCLA—12-1223) 
BARSTOW SOLAR PILOT PLANT/CONSTRUCTION 
10 MWe Solar Thermal Central Receiver Pilot Plant, 5:15267 
(SAND—79-8073) 
BARSTOW SOLAR PILOT PLANT/SOLAR RECEIVERS 
External single pass to superheat receiver, 5:15304 (SERI/TP— 
31-248(Vol.2)(Pt.1)) 
sia oe receiver panel testing at the CRTF, 5:15275 (SAND— 
79-8073 
BARSTOW SOLAR PILOT PLANT/STEAM TURBINES 
10 MWe Solar Thermal Central Receiver Pilot Plant, 5:15267 
(SAND—79-8073) 
BASALT 
Review of Y/OWI/TM-36: repository design performance in salt, 
granite, shale or basalt (Underground disposal of radioactive 
wastes), 5:14987 (UCRL—15177) 
BASALT/BOREHOLES 
Drilling history core hole DC-6 Hanford, Washington, 5:14977 
(RHO-BWI-C—13) 
BASALT/HYDRAULICS 
= investigations on the hydraulic and thermomechanical 
ies of fractured crystalline rocks, 5:14961 (LBL—9582) 
BASAL /THERMODYNAMIC PROPERTIES 
Laboratory investigations on the hydraulic and thermomechanical 
roperties of fractured crystalline rocks, 5:14961 (LBL—9582) 
me spon ce amet rae 316552 yam sre 
ng-term ecolo monitorin 1 = 2)) 
BATTELLE PA iC NORTHW THWEST LABO 
RADIATION MONITORING 
Field test facility for monitoring pei ge tao transport 
through partially saturated geologic media: d — 
construction, and preliminary description, 5:14975 (PNL—3226) 
BATTERIES (ELECTRIC) 


See ELECTRIC BATTERIES 
BCC LATTICES/ULTRASONIC WAVES 
Comparison of ultrasonic velocity changes caused by dissolution 
of hydrogen, deuterium, and tritium in bec vanadium and 
niobium, 5:16150 
BEAM EMITTANCE/MATHEMATICAL MODELS 
Computational models of beam emittance growth, 5:16348 
(UCID— 18554) 
BEAM FOCUSING MAGNETS/POWER SUPPLIES 
10 millisecond 150 kiloampere — soe supply for the 
Fermilab neutrino aeoains horn, 5: 
BEAM MONITORS/DES 
Development of a “Like, a scintillator neutron beam monitor at 
ORELA, 5:16385 (ORNL—5498) 
BEAM STRIPPERS/FABRICATION 
—— foils for multiturn charge exchange injection into the 
lab booster, 5:16376 
BEAM TRANSPORT/SUPERCONDUCTING MAGNETS 
Helium refrigeration system and cryogenic system for 


su; ucting switchyard magnets at Fermilab, 5:16390 
BEAM SEAM CTIONS. ETINGS 


Nonlinear d —— and the beam-beam interaction (Brookhaven 
National Laboratory, 1979) (BNL, March 19-21, 1979), 5:16395 
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BEAM-PLASMA SYSTEMS/FOCUSING 
Focal spot size predictions for beam transport through a gas-filled 
reactor, 5:17193 (UCRL—83923) 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
ae of a converging heavy ion beam, 5:17206 (UCRL— 
BEAUFORT SEA 
See also PRUDHOE BAY 
BEAUFORT SEA/OFFSHORE DRILLING 
Alaska OCS socio-economic studies program. Technical report 
number 23. Beaufort Sea petroleum development scenario 
summary of socio-economic impacts, 5:16707 (PB—294315) 
— OCS socio-economic studies program. Beaufort Sea 
Pb — baseline. Technical report, 5:16709 


BEHA 
(Limtied to living systems.) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 
Preliminary report on the ecology of sage grouse on the Idaho 
National Engineering Laboratory Site, 5:16834 (IDO—12088) 
BEHAVIOR/FORECASTING 
Avoidance of monochloramine: test tank results for rainbow trout, 
coho salmon, alewife, yellow perch, and spottail shiner, 5:16881 
BEHAVIOR/POPULATION DYNAMICS 
Observations at a snake hibernaculum on the Idaho National 
Engineering Laboratory Site, 5:16726 (IDO—12088) 
BEHAVIOR/TEMPERATURE DEPENDENCE 
Assessment of a cooling lake ecosystem. Technical completion 
rt, 5:16843 (PB—294537) 
BEHAVIOR/TEMPERATURE EFFECTS 
Summer habitat selection by striped bass, Morone Saxatilis, in 
Cherokee Reservoir, Tennessee, 1977, 5:16844 (ORNL/TM— 


6927) 
BELGIUM/NUCLEAR POWER PLANTS 
Protection of nuclear power plants against external events, 5:15811 
(INIS-mf—4866) 
BENTHOS/PHOTOSYNTHESIS 
Benthic chamber for intensely metabolic lotic systems, 5:16636 
BENTHOS/PRODUCTIVITY 
Benthic chamber for intensely metabolic lotic systems, 5:16636 
BENTHOS/RESPIRATION 
Benthic chamber for intensely metabolic lotic systems, 5:16636 
BENTHOS/SAMPLING 
Portable suction dredge for quantitative sampling in difficult 
substrates, 5:16632 
RODUCTION 
Co-production of ethylene and benzene (Patent), 5:14794 
BENZOPYRENE/METABOLISM 
Mutation induction at multiple gene loci in Chinese hamster ovary 
cells: comparisons of benzo(a)pyrene metabolism by organ 
homogenates and intact cells, 5:16852 (UCRL—82566) 
BENZOPYRENE/MUTAGENESIS 
Mutation induction at multiple gene loci in Chinese hamster ovary 
cells: comparisons of benzo(a)pyrene metabolism by organ 
homogenates and intact cells, 5:16852 (UCRL—82566) 
BENZYL ICALS/ACTIVATION ENERGY 
Electron spin resonance determination of hindered rotation in 
benzyl radicals. Resonance stabilization energy, 5:16274 
BENZYL RADICALS/ELECTRON SPIN RESONANCE 
Electron spin resonance determination of hindered rotation in 
benzyl radicals. Resonance stabilization energy, 5:16274 
ERYLLIUM/FABRICATION 
x llium windows for ao radiation beam lines, 5:16393 
BERYLLIUM/ION COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
BERYLLIUM 9 REACTIONS/MANY-NUCLEON TRANSFER 
REACTIONS 
Nonstatistical structure in the '*C(°Be,a) and '*C(?°C,a) 
reactions (9.0 to 20.0 and 18.2 to 32.4 MeV), 5:17052 (ORNL— 


5498) 
BERYLLIUM BASE ALLOYS/ION COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
BERYLLIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Sublethal effects of tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
etic fields, 5:16804 (PNL—3300(Pt.2)) 
BER TUM MODERATORS 
See BERYLLIUM 
BETA SOURCES/RADIATION MONITORING 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
BETA-PLUS DECAY/RESEARCH PROGRAMS 
High resolution positron Q-value measurements and nuclear 
structure studies far from the stability line. Progress report, July 
1, 1979-June 30, 1980 (Dept. of Physics and Astronomy, Univ. 
of South Carolina, Columbia), 5:17103 (DOE/ER/10434—1) 


BIOMASS/ENVIRONMENTAL IMPACTS 


"Optical properties of A-18 thin fms and single crystals, 517131 
° ms and single 
(ISM—268) 
BI-GAS PROCESS/PILOT PLANTS 
Acoustic char flow monitor for the BI-GAS pilot plant, 5:14636 
(ANL-FE—49622-TM08) 


ON 
See also ANAEROBIC DIGESTION 
BIOPHOTOLYSIS 
BIOCONVERSION/BIBLIOGRAPHIES 
Current Awareness Bulletin, November-December 1978, 5:15184 
(NP—24326) 
Current Awareness Bulletin, Number 2, 1979, 5:15183 (NP— 


24086) 
BIOCONVERSION/DIRECTORIES 
Bio-energy directory (Book), 5:15188 
BIOCO SION/RESEARCH PROGRAMS 
Bio-energy directory (Book), 5:15188 
Chemical process research and development, 5:14620 (LBL— 


8619) 
BIODEGRADATION/BIOCHEMICAL REACTION KINETICS 
Microbial degradation of halo, oy hydrocarbons, 5:16663 
BIOLOGICAL FOULING/CO) 
Bromine chloride: an alternative Siofouling control agent for 
cooling water treatment, 5:16899 
Chlorine application for the control of condenser fouling, 5:15693 
Continuous low-level chlorination for marine fouling control at 
power stations in the United Kingdom, 5:16846 
Evaluation of alternative chemical treatments for biofouling 
control in electric power facilities, 5:16850 
BIOLOGICAL FOULING/TECHNOLOGY ASSESSMENT 
Biofouling control alternatives to chlorine for power plant cooling 
water systems: an overview, 5:16849 
BIOLOGICAL MATERIALS 
(See also specific —- materials.) 
See also BIOMASS 
FOOD 


ROOTS 
BIOLOGICAL MATERIALS/ACTIVATION ANALYSIS 
Determination of bromine in biological, soil, and geological 
standard reference materials by instrumental epithermal neutron 
activation, 5:16238 
BIOLOGICAL RADIATION EFFECTS/AGE DEPENDENCE 
Role of age in development of tumors in irradiated animals (y 
rays; rats), 5:16813 
BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 
RELATIONSHIPS 
General model of radiation lesion and shape of dose-effect curve. 
Report 1. Number of stages of lesion, 5:16785 
BIOLOGICAL RADIATION EFFECTS/PLUTONIUM 
COMPOUNDS 
Overview of the EPA Bioenvironmental Research Program: 
NAEG research, 5:16601 (NVO—192(Vol.1)) 
SE aed RECOVERY/RADIOSENSITIVITY EFFECTS 
mechanism in lung fibrosis (Synergistic effects of 
Poon O., and x rays in mice), 5:16773 (CONF-790249—1) 
BIOLOGICAL STRESS/MONITORING 
Development of an automated stress/duress detection system, 
Phase I and Phase II. Summary report, 5:15018 (SAND—79- 


(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SUGAR BEETS 
TREES 
WOOD 
WOOD WASTES 
BIOMASS/COMBUSTION 
Thermochemical conversion of biomass: an overview of R and D 
activities sponsored by the Biomass Energy Systems Branch of 
DOE, 5:15049 (PNL-SA 8266 
BIOMASS/ENERGY SOURCE DEVELOPMENT 
Biomass: solar energy from farms and forests, 5:15186 (SERI/ 
SP—69-242) 
Ecosystem Studies Program, 5:16645 (ORNL—5620) 
BIOMASS/ENVIRONMENTAL IMPACTS 
Leading trends in environmental regulation that affect 
development. Final report, 5:16714 (DOE/EV—01682) 





BIOMASS/FERMENTATION 


BIOMASS/FERMENTATION 
Direct ethanol process. Executive summary, 5:15057 
BIOMASS/GASIFICATION 
Thermochemical conversion of biomass: an overview of R and D 
activities oy by the Biomass Energy Systems Branch of 
DOE, 5:15049 (PNL-SA—8266) 
BIOMASS/HARVESTING 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 4 of 4 Volumes 
Annexes 8-11, 5:15182 (DOE/IA—0009-4) 
BIOMASS/LIQUEFACTION 
Thermochemical conversion of biomass: an overview of R and D 
activities sponsored by the Biomass Energy Systems Branch of 
DOE, 5:15049 (PNL-SA—8266) 
BIOMASS/PRODUCTION 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 4 of 4 Volumes 
Annexes 8-11, 5:15182 (DOE/IA—0009-4) 
BIOMASS/PYROLYSIS 
Conversion of biomass materials into gaseous products. Final 
report - Operation of the PDU, 5:15050 (SAN—1241-3) 
Environmental control technology for biomass flash pyrolysis, 
5:16443 (CONF-800129—2) 
BIOMASS/RESOURCE POTENTIAL 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 4 of 4 Volumes 
Annexes 8-11, 5:15182 (DOE/IA—0009-4) 
BIOMASS CONVERSION PLANTS/DESIGN 
Design, fabrication and operation of a biomass fermentation 
facility. Technical “ee report No. 2, January 1-March 31, 
1979, 5:15060 (DSE__ 060-T2 
BIOMASS PLANTATIONS 
Experiment in biomass production: results from three consecutive 
harvests of cottonwood and alder, 5:15178 (CONF-790845—) 
BIOMASS PLANTATIONS/BIBLIOGRAPHIES 
Current Awareness Bulletin, November-December 1978, 5:15184 
(NP—24326) 
Cum Awareness Bulletin, Number 2, 1979, 5:15183 (NP— 


24086) 
BIOMASS PLANTATIONS/MANAGEMENT 
Current and future biomass and resource inventory techniques, 
5:15185 
BIOMASS PLANTATIONS/OPERATING COST 
Production cost analysis of Euphorbia lathyris. Final report, 
5:15187 (SRI-P—7877) 
BIOMASS PLANTATIONS/SHORT ROTATION 
CULTIVATION 
Cultural treatment of selected species for woody biomass fuel 
roduction, 5:15179 (CONF-790845—) 
BIOPHOTOLYSIS/FEASIBILITY STUDIES 
Solar energy conversion — biophotolysis. Third annual 
report, April 1, 1978-March 31, 1979, 5:15037 (SAN—0034-239- 


Tl) 
BIOSYNTHESIS/BIBLIOGRAPHIES 
Current Awareness Bulletin, November-December 1978, 5:15184 
(NP—24326) 
Current Awareness Bulletin, Number 2, 1979, 5:15183 (NP— 


24086) 
BIOSYNTHESIS/INHIBITION 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
BIRDS/BEHAVIOR 
Aspects of the breeding biology of burrowing owls in southeastern 
daho, 5:16724 (IDO— 12088) 
BIRDS/BIOLOGICAL RADIATION EFFECTS 
Distribution and avian export of gamma emitting radionuclides at 
the Test Reactor Area leaching ponds, 5:16683 (IDO—12088) 
Preliminary report on the ecology of sage grouse on the Idaho 
National Engineering Laboratory Site, 5:16834 (IDO—12088) 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leaching ponds, 5:16681 (IDO—12088) 
BIRDS/POPULATION DYNAMICS 
Response of native vertebrate populations to different land 
management practices on the Idaho National Engineering 
Laboratory Site, 5:16622 (IDO—12088) 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
TDHF calculations (**Kr + 7°*Pb, 494 MeV; Kr + 7° Bi, 600 
MeV), 5:17102 (ORNL—5498) 
BISMUTH ALLOYS/ELECTRIC CONDUCTIVITY 
merce resistance of the superconducting-normal interface, 
Magnetic field dependence of the superconductor-normal-metal 
boundary resistance, 5:16293 
BITTER SPAR 
See DOLOMITE 
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BITUMINOUS COAL/CHEMICAL REACTIONS 
Elucidation of coal structural components by short residence-time 
extractive . (Ph.D. thesis; 168 references), 5:14687 


SMINOUS CO 
BITUMINOUS COAL/COMBUSTION PRODUCTS 
Source assessment: residential combustion of coal. Final report 
November 1976-November 1978, 5:16456 (PB—295649) 
BLACK CHROME/ABSORPTIVITY 
Absorptance and nk measurements on selective black 
chrome surfaces, 5:15428 (CONF-791229—) 
BLACK CHROME/EMISSIVITY 
Absorptance and emitting measurements on selective black 
chrome surfaces, 5:15428 (CONF-791229—) 
BLACK LIQUIDS/OPTICAL PROPERTIES 
Solar collector studies for solar heating and cooling popmeedane. 
Six month technical poem report, September 18, 1978-March 
18, 1979, 5:15424 (ALO—5355-T1) 
BLACK LIQUIDS/STABILITY 
Solar collector studies for solar heating and cooling applications. 
Six month technical progress report, September 18, 1978-March 
18, 1979, 5:15424 (ALO—5355-T1) 
BLACK SHALES/EVALUATION 
Characterization and assessment of the = potential in the eastern 
interior basins: norhwestern Appalachian Basin, 5:14822 
(MLM—2690(OP)) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/ENERGY CONSERVATION 
Energy conservation with blast furnace (In French), 5:16062 
BLOOD DISEAS 
See HEMIC DISEASES 
BLOOD FLOW/INHIBITION 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
part —_ blood flow in body tissues (y rays; mice, rats), 
BLOOD FORMATION 
See also THROMBOPOIESIS 
Environmental physiology, 5:16874 (LBL—7448) 
BLOOD PLATELETS/BI EEMICAL REACTION KINETICS 
Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO—2783-4) 
BLOOD PLATELETS/BIOLOGICAL RADIATION EFFECTS 
Taurine and sulfhydryl — content of irradiated rat 
thromboc x nad g 5:16817 
BLOOD PLATELETS/DYNAMIC FUNCTION STUDIES 
Comprehensive three year progress report, August 1, 1975- 
October 31, 1978, 5:16736 (COO—2783-T) 
BLOOD SERUM/EARLY RADIATION EFFECTS 
Mechanism of early postradiation changes in intensity of 
oe chemoluminescence of blood serum (X rays; rats), 
BLOOD SERUM/RADIONUCLIDE KINETICS 
Effect of iron on kinetics of plutonium binding with blood 
components and d ition thereof in rat tissues, 5:16838 
BLOOD IELS/DYNAMIC FUNCTION STUDIES 
Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO—27° 3-4) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BOHUNICE A-1 REACTOR/REACTOR CONTROL SYSTEMS 
Experimental direct digital control of the power plant A1 reactor 
based on a modern control theory approach. Final report for the 
iy December 1974 - 31 July 1978, 5:15787 (IAEA-R— 
1561- 
BOILERS/COMBUSTION CONTROL 
Combustion control system for industrial package boilers using the 
flame radiation seeking technique, 5:16061 
BOILERS/COMBUSTORS 
_ of combustion modifications of industrial equipment. 
inal rt, January 1976—May 1977, 5:16335 (PB—294214) 
BOILERS/CORROSION PROTECTION 
Water chemistry and high temperature thermal conversion with 
Petey coolant, 5:15306 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
BOILERS/EFFICIENCY 
Boiler efficiency testing, 5:16338 
a measuring the overall efficiencies of industrial boilers, 
BOILERS/ENVIRONMENTAL EFFECTS 
Industrial boiler new source performance standard: a DOE 
rspective, 5:16333 (CONF-791236—1) 
BOILERS/FAILURES 
Possible envir« tally-enhanced cracking problems in solar- 
wered steam-generators, 5:15420 (SERI/TP—31- 
48(Vol.2\Pt.1) 
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BOILERS/FEEDWATER 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IX. 
Utility area, 5:14661 —2582-1(Vol.9)) 
BOILER FURL SUBSTITUTION 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
roduction, 5:14696 (ORO—3054-T4(Pt.C)) 
BOILERS/MATERIALS TESTING 
Results of five tube panel heat lamp tests (Tube tests for boilers for 
tower focus power plants), 5:15276 (SAND—79-8073) 
BOILERS/PERFORMANCE 
Industrial boiler new source performance standard: a DOE 
rspective, 5:16333 (CONF-791236—1) 
BOILERS/PERFORMANCE TESTING 
Boiler efficiency testing, 5:16338 
—e measuring the overall efficiencies of industrial boilers, 
BOILERS/STANDARDS 
Industrial boiler new source performance standard: a DOE 
rspective, 5:16333 (CONF-791236—1) 
BO iG WATER REACTORS 
See BWR TYPE REACTORS 


BOLTS 

See FASTENERS 
BOLTZMANN COLLISION INTEGRAL 

See BOLTZMANN EQUATION 
BOLTZMANN EQUATION/NUMERICAL SOLUTION 

Codes to generate collision matrices in the Boltzmann equation. 
COLMAT, COLMEX, and COLNEX. TM79-0008, 5:16989 
(DOE/ET/15422—1) 

Steady state Boltzmann equation solution by numerical relaxation. 
Technical status report No. 79-0002 for the period June 1979, 
5:17006 (DOE/ET/15422—T3) 

Steady state Boltzmann equation solution by numerical relaxation. 
TM79-0005, 5:16988 (DOE/ET/15422—1) 

BOLTZMANN EQUATION/RESEARCH PROGRAMS 

ENCOTH = ration progress report, February 13, 1979- 

ugust 30, 1979. Volume 1, 5:16986 (DOE/ET/15422—1) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE MARROW/BLOOD FLOW 

Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 

BONE MARROW/RADIOSENSITIVITY 

Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 

BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 

Investigation of the mechanism of therapeutic effect of DNA 
preparations on experimental radiation sickness (‘y rays; mice), 
5:16810 

Processes of proliferation and migration of hemopoietic stem cells 
of irradiated mice, as related to treatment of the 
reticuloendothelial system, 5:16821 

BONE MARROW CELLS/RADIOSENSITIVITY 

Investigation of the role of endogenous serotonin in the 
mechanism of action of radioprotective agents. Report 1. Role 
of endogenous serotonin in enhancing radioresistance of 
different types of cells treated with 8-mercaptoethylamine (X 
rays; bone marrow cells; Ehrlich ascites tumor cells; 
Escherichia coli), 5:16779 


See SKELETON 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES/PLUGGING 
Borehole plugging materials development program, report 2, 
5:14980 (SAND—79-1514) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BOROHYDRIDES/CRYSTAL STRUCTURE 
Synthesis and characterization of Pa(IV), Np(IV), and Pu(IV) 
borohydrides, 5:16254 (LBL—9874) 
BORON/ENVIRONMENTAL IMPACTS 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
BORON/MIGRATION 
Environmental research, 5:15872 (LBL—8619) 
BORON/TOXICITY 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
BORON 10/RADIATION ABSORPTION ANALYSIS 
B-10 analysis, 5:16241 (BDX—613-2228) 
BORON 10 REACTIONS 
Identification of '**Ho and '*°Ho, 5:17076 (ORNL—5498) 


BORON 10 TARGET/OXYGEN 16 REACTIONS 
Comparison of fusion cross sections for *°B + *O and *C + 
14N systems (Up to 17 MeV/A), 5:17046 (CONF-8001 14—3) 
Fusion of 16Q + '°B and the liquid-drop limit (16 to 78 MeV 
(c.m.)), 5:17050 (ORNL—5498) 
eo 11 a nee ee TRANSFER 


Cannes n nat the single-proton pickup reactions 
pare *C)**Kand Tee, 4N)*° Kat low and hi 


bombarding energies (32 and 68 MeV), 5:17064 (ORNL—5498) 
BORON ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
BORON ARSENIDES/BAND THEORY 
Band structure of the crystals BP and BAs and their mutual solid 
solutions, 5:16228 (UCRL-Trans—1 1537) 
BORON ARSENIDES/LATTICE PARAMETERS 
Band structure of the crystals BP and BAs and their mutual solid 
solutions, 5:16228 (UCRL-Trans—11537) 
BORON CARBIDES/ION COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
BORON IONS/ION-ATOM COLLISIONS 
Low-energy measurements of electron transfer from a ol 
atoms and molecules to multicharged ions (0.2 to 1.0 x 10° cm/ 
s), 5:16996 (ORNL—5498) 
BORON OXIDES/METALLURGICAL EFFECTS 
High temperature creep of magnesia with minor additives (At 
1630°C and up to 5 MN/m?), 5:16194 (CONF-7706168—) 
BORON PHOSPHIDES/BAND THEORY 
Band structure of the crystals BP and BAs and their mutual solid 
solutions, 5:16228 (UCRL-Trans— 11537) 
BORON PHOSPHIDES/LATTICE PARAMETERS 
Band structure of the crystals BP and BAs and their mutual solid 
solutions, 5:16228 (UCRL-Trans— 11537) 
BOTTOM-H URE 
See WELL PRESSURE 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY LAYERS/TURBULENCE 
Combustion research, 5:16334 (LBL—8619) 
BOUNDARY LAYERS/TURBULENT FLOW 
Calculation of skin-friction coefficients for low-Reynolds-number 
turbulent pe ay he layer flows, 5:17011 (SAND—79-8062) 
BRAIN/BLOOD FLO 
Characteristics of tok between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 


5:16812 
BRAIN/RADIOSENSITIVITY 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 
BRASS/CHEMICAL PROPERTIES 
Instrumentation development, 5:16396 (LBL—8619) 
BRASSICA/BIOLOGICAL RADIATION EFFECTS 
Role of combined effect of visible light and ionizing radiation on 
stimulation of plant development (y rays), 5:16788 
BRAYTON CYCLE POWER SYSTEMS/MATERIALS 
Design of structural ceramic components for solar high 
temperature thermal conversion with a gas coolant, 5:15251 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
BRAZIL/ENERGY SOURCES 
Alternative new energy options for Brazil, 5:15884 (IEA-INF— 
064 


) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/DECISION MAKING 
Energy transition strategies: a progress report, 5:15906 (EPRI- 
1180 


BREEDING BLANKETS/MATERIALS TESTING 
Assessment of solid breeding blanket options for commercial 
tokamak reactors, 5:17216 (CONF-791102—119) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRINES/ADDITIVES 
Field tests of organic additives for the control of scale at the 
Salton Sea Geothermal Field, 5:15592 





BRINES/CHEMICAL ANALYSIS 


BRINES/CHEMICAL ANALYSIS 
Description and operation of a mobile wellhead analyzer for the 
determination of unstable constituents in oilfield waters, 5:14764 
(DOE/BETC/RI—79/9) 
BRINES/ELECTRIC CONDUCTIVITY 
Effect of gas solubility on electrical conductivity of geothermal 
brines, 5:15513 
BRINES/RADIONUCLIDE MIGRATION 
Radiolytic oxidation and reduction of plutonium, 5:14955 (CONF- 
791112—49) 
BRINES/REINJECTION 
Cost-effective treatment system for the stabilization of spent 
eothermal brines, 5:15561 
Injection, injectivity and injectability in geothermal operations, 


5:15563 
Predicting injector performance at the proposed Magma-SDG and 


E fifty megawatt geothermal power plant, 5: 15566 (SA (SAND—79- 


7128) 
BRINES/SCALE CONTROL 
Carbonate scale inhibition in Republic's East Mesa geothermal 
rations, 5:15594 
Field tests of organic additives for the control of scale at the 
Salton Sea Geothermal Field, 5:15592 
On-line tests of organic additives for the inhibition of the 
recipitation of silica from hypersaline geothermal brine IV. 
Final tests of candidate additives, 5:15590 (UCID—18536) 
BRINES/STABILIZATION 
Cost-effective treatment system for the stabilization of spent 
geothermal brines, 5:15561 
BRINES/THERMODYNAMIC PROPERTIES 
Relations for thermodynamic properties of saline solutions for 
geothermal brine processes calculations, 5:15631 
BRINES/WASTE DISPOSAL 
Predicting injector performance at the proposed Magma-SDG and 
E fifty megawatt geothermal power plant, 5:15566 (SAND—79- 
7128) 
BRINES/WASTE PROCESSING 
Cost-effective treatment system for the stabilization of spent 
eothermal brines, 5:15561 
B HH COLUMBIA/INSOLATION 
Mesoscale variability of solar radiation in Vancouver, B.C., 
5:15087 (CONF-790845—) 
——— U.B.C. Slope Radiation Measurement and Modelling 
ramme, 5:15086 (CONF-790845—) 
BRITIS COLUMBIA/SOLAR ENERGY 
Potential for residential solar energy applications in British 
Columbia, 5:15085 (CONF-790845—) 
BROMINE/ACTIVATION ANALYSIS 
Determination of bromine in biological, soil, and geological 
standard reference materials by instrumental epithermal neutron 
activation, 5:16238 
BROMINE CHLORIDES/TOXICITY 
Bromine chloride as an alternative wastewater disinfectant to 
chlorine, 5:16848 
Bromine chloride: an alternative biofouling control agent for 
cooling water treatment, 5:16899 
Study of alternatives to chlorination for disinfection of 
wastewater, 5:16670 
BUDGETS/MATHEMATICAL MODELS 
Methods of mathematical programming to program planning and 
R and D strategies, 5:15887 (BNL—27302) 
BUDGETS/PLANNING 
New product production costs and learning theory (For products 
in transition from development to commercialization), 5:15888 
(K/D—S5073) 
BUILDING CODES 
Model energy code impact on building and solar communities, 
5:15350 (CONF-790845— 
BUILDING CODES/ENFORCEMENT 
Uncertainties about the effectiveness of Federal programs to make 
new buildings more energy efficient, 5:15991 (EMD—80-32) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/DECONTAMINATION 
Decontamination studies, 5:16483 (ORNL—5308) 
BUILDING MATERIALS/R FACTORS 
Project Retro-Tech: home weatherization charts, 5:16000 (DOE/ 
CS—0131) 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
FEDERAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
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PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR QUALITY 
Environmental research, 5:15872 (LBL—8619) 
BUILDINGS/DISTRICT HEATING 
District heating/cogeneration application studies for the 
Minneapolis-St. Paul area: methods and cost estimates for 
converting existing buildings to hot-water district heating, 
5:16098 (ORNL/TM—6830/P4) 
BUILDINGS/EMERGENCY PLANS 
Standby Energy Conservation Plan No. 2: Building Temperature 
Restrictions Plan. Environmental report, 5:15989 (DOE/EV— 


0049/1) 
BUILDINGS/ENERGY ANALYSIS 
Energy-efficient buildings, 5:15992 (LBL—8619) 
BUILDINGS/ENERGY AUDITS 
Instructions for energy auditors, 5:15862 aire, 
BUILDINGS/ENERGY CONSERVATIO) 

Architects and engineers guide to energy i in existing 
buildings, 5:15987 (DOE/CS—0132) 

Energy conserving site design case study, Burke Center, Virginia. 
Final report, 5:16089 (DOE/CS—5051) 

Impact of the 1980 energy performance standards for new 
buildings on active and passive solar strategies, 5:15999 (CONF- 
790845—) 

Site and building energy-convervation study: survey of Building 
121, Experimental Physics (DOE-1! simulation), 5:16020 
(UCRL—15193) 

Site and building energy conservation study: survey of Building 
131, Engineering (DOE-1 simulation), 5:16019 (UCRL—15192) 

Site and building energy-conservation study: survey of Building 
321, Material Fabrication Shops (DOE-1 simulation), 5:16018 
(UCRL—15191) 

Site and building energy-conservation study: survey of Building 

251, Diagnostic Chemistry (DOE-1 simulation), 5:16017 
(UCRL—15190) 

Site and building energy-conservation study: survey of Building 
231, Development and Assembly (DOE-1 simulation), 5:16016 
(UCRL—15189) 

Standby Energy Conservation Plan No. 2: Building Temperature 
oa Plan. Environmental report, 5:15989 (DOE/EV— 

/1 
BUILDINGS/ENERGY CONSUMPTION 

Architects and engineers guide to energy conservation in existing 
buildings, 5:15987 (DOE/CS—0132) 

Energy conserving site design case study, Burke Center, Virginia. 
Final report, 5:16089 (DOE/CS—S5051) 

BUILDINGS/ENERGY EFFICIENCY 

Energy analysis, 5:15863 (LBL—8619) 

Energy-efficient buildings, 5:15992 (LBL—8619) 

Uncertainties about the effectiveness of Federal programs to make 
new buildings more energy efficient, 5:15991 (EMD—80-32) 

BUILDINGS/ENERGY MANAGEMENT 
Energy management handbook for building operating engineers: 
instructor's manual, 5:15986 (CONS—1020-T29) 
BUILDINGS/INDOOR AIR POLLUTION 
Building ventilation and indoor air quality, 5:16447 (LBL—10391) 
BUILDINGS/INFRARED THERMOGRAPHY 

Infrared thermography of buildings. A bibliography with 

abstracts. Special report, 5:15982 (AD-A—068682) 
BUILDINGS/LIGHTING SYSTEMS 

Daylight directory 1/1980, 5:15993 (LBL—10417) 

Lighting power standard: a guide to saving lighting energy 
dollars, 5:15996 

BUILDINGS/PASSIVE SOLAR COOLING SYSTEMS 

Cool pool development. Quarterly technical report No. 2, June- 
December 1979, 5:15378 (DOE/CS/34153—2) 

Cool pool development. Quarterly technical report No. 1, April- 
June 1979, 5:15988 (DOE/CS/34153—1) 

BUILDINGS/PHOTOVOLTAIC POWER SUPPLIES 

Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 

BUILDINGS/SOLAR AIR CONDITIONING 

Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 

BUILDINGS/SOLAR SPACE HEATING 

Predicting the time response of a building under heat input 
10560) for active solar heating systems, 5:15384 (LBL— 

West Chester Work Center Solar Space Heating Demonstration 
ys as test and evaluation report, 5:15375 (DOE/CS/ 
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BUILDINGS/SPECIFICATIONS 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume XII. 
General facilities; buildings, 5:14664 (FE—2 82- 1(Vol.12)) 
BUILDINGS/STANDARDS 
Uncertainties about the effectiveness of Federal pro to make 
new buildings more energy efficient, 5: af. & 80-32) 
BUILDINGS, MPERATURE CONTRO: 
How to comply with the emergency bulding temperature 
restrictions, 5:15990 (DOE/TIC—11 
BUILDINGS/THERMAL ANALYSIS. 
Predicting the time response of a building under heat input 
(ose) for active solar heating systems, 5:15384 (LBL— 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 


See HOPPERS 
BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES/DIESEL ENGINES 

Flywheel/diesel hybrid power drive: urban bus vehicle simulation. 
Pt ale October 1976—October 1977, 5:16112 (PB— 

BUSES/FLYWHEELS 

Flywheel/diesel hybrid power drive: urban bus vehicle simulation. 
Final report, October 1976—October 1977, 5:16112 (PB— 
294778) 

BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
BARSEBAECK-2 REACTOR 
DRESDEN-3 REACTOR 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Dynamic, inelastic buckling analysis of Mark I torus support 
columns, 5:15728 (NUREG/CR—1038) 

BWR TYPE REACTORS/FUEL ASSEMBLIES 

KWU fuel performance with emphasis on high burnup, 5:15711 
(DOE/ET/34007—1) 

BWR TYPE REACTORS/FUEL CANS 

Effect of fuel rod design on SCC susceptibility, 5:15721 (DOE/ 
ET/34007—1) 

Effects of strain rate, stress condition and environment on iodine 
embrittlement of Ziracloy-2, 5:15718 (DOE/ET/34007—1) 
Nuclear fuel pin simulator for LOCA-related zircaloy oxidation 

studies, 5:15720 (DOE/ET/34007—1) 

Observations on the influence of tube manufacturing technique on 
iodine stress corrosion cracking of unirradiated Zircaloy, 
5:15716 (DOE/ET/34007—1) 

Power ramp tests of potential PCI remedies, 5:15722 (DOE/ET/ 
34007—1) 

Studsvik inter-ramp project, an international power ramp 
experimental study, 5:15723 (DOE/ET/34007— 1) 

BWR TYPE REACTORS/FUEL ELEMENTS 

ANSS54: a computer subroutine for predicting fission gas release, 
5:15729 (NUREG/CR—1213) 

Proceedings of American Nuclear Society topical meeting on _ 
water reactor fuel performance, 5:15709 (DOE/ET/34007—1 

BWR TYPE REACTORS/FUEL MANAGEMENT 
Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 
BWR TYPE REACTORS/FUEL PELLETS 
Fission ‘(DOLE release from UO; pellet fuel at high burn-up, 5:15726 
(DOE/ET/34007—1) 

UO, pellet fragment relocation: kinetics and mechanics. Research 
— 508-1 and 508-2, final report, 5:15727 (EPRI-NP— 
1106) 

BWR TYPE REACTORS/FUEL RODS 

BWR fuel performance, 5:15710 (DOE/ET/34007—1) 

FCI: remedy development for the fuel performance improvement 
program, 5:15719 (DOE/ET/34007—1) 

= hee release during reactor operation, 5:15725 (DOE/ 

T/ i 
Light water reactor fuel response during RIA experiments, 
15810 (IDO—1570-T33) 

Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 

Non-destructive examination of Exxon nuclear fuel in LWR 
reactors, 5:15712 (DOE/ET/34007—1) 

Overview of the PBF test results, 5:15803 (CONF-800219—1) 

Prediction of fission gas release at high burn-up, 5:15724 (DOE/ 
ET/34007—1) 

Preliminary report: thermometry of fuel rod simulators in the 
REBEKA experiment, 5:15731 (INEL-tr—44) 

Sensitivity of fuel rod behavior on as fabricated characteristics and 
on operating conditions, 5:15714 (DOE/ET/34007—1) 


CADMIUM SULFIDES/CADMIUM SULFIDE SOLAR 


BWR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
FCI: remedy development for the fuel performance improvement 
program, 5:15719 (DOE/ET/34007—1) 
Power — tests of potential PCI remedies, 5:15722 (DOE/ET/ 


34007— 
BWR TYPE REACTORS/LOSS OF COOLANT 
Fission product release from highly irradiated LWR fuel, 5:15819 
(NURE@/CR—0722) 
Light-water-reactor safety research program. Quarterly p 
report, July-September 1979, 5:15825 (NUREG/CR—1337) 
sa see of the PBF test results, 5:15803 (CONF-800219—1) 
oo peat ber or rt: heat transfer in a 5 x 5 rod bundle during the 
Peli and re phase of a loss of coolant accident. First 
bundle test of 15 November 1977 in conjunction with Nuclear 
Safety Project 4238, REBEKA, 5:15836 (INEL-tr—46) 
Preliminary report: REBEKA thermocouple test, 5:15837 (INEL- 
tr—47) 
BWR TYPE REACTORS/PIPELINES 
Measured residual stresses in Type 304 stainless steel piping butt 
weldments, 5:16143 (DOE/TIC—11126) 
BWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
Overview of the PBF test results, 5:15803 (CONF-800219—1) 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Local drag laws in dispersed two-phase flow, 5:15823 (NUREG/ 
CR—1230) 
BWR TYPE REACTORS/REACTOR OPERATION 
Statistical evaluation of licensee event reports, 5:15817 (LA-UR— 
79-2947) 
BWR TYPE REACTORS/REACTOR SAFETY 
Light-water-reactor safety research program. Quarterly p' 
report, July-September 1979, 5:15825 (NUREG/CR—1337) 
Overview of the PBF test results, 5:15803 (CONF-800219—1) 
BWR TYPE REACTORS/ROD EJECTION ACCIDENTS 
Light water reactor fuel response during RIA experiments, 
5:15810 (IDO—1570-T33) 
BWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Spent fuel data base: commercial light water reactors, 5:15730 
(UCRL— 15186) 
BWR TYPE REACTORS/SPENT FUEL STORAGE 
Spent fuel data base: commercial light water reactors, 5:15730 
(UCRL—15186) 
BWR TYPE REACTORS/TRANSIENTS 
Overview of the PBF test results, 5:15803 (CONF-800219—1) 
TRAWA, a transient analysis code for water reactors. 
Supplementary part 1, 5:15830 (VTT-YDI—33) 


Cc 


CABBAGE 
See BRASSICA 
CADMIUM/ELECTRIC CONDUCTIVITY 
Magnetic field dependence of the superconductor-normal-metal 
boundary resistance, 5:16293 
CADMIUM/MEMBRANE TRANSPORT 
Effects of toxic agents on movements of materials across the 
placenta, 5:16890 
CADMIUM/SPIN ORIENTATION 
Dipole polarizabilities of the Group IIb atoms obtained from 
compact variational trial functions, 5:17010 
CADMIUM 116 TARGET/KRYPTON 84 REACTIONS 
Test of the independence hypothesis for compound systems 
formed with “Ar and **Kr ions (300 to 450 MeV), 5:17082 
(ORNL—5498) 
IMIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Effects of transuranics on desert ecosystem processes: an 
exploratory study, 5:16857 (NVO—192(Vol.1)) 
CADMIUM COMPOUNDS/DOSE-RESPONSE 
RELATIONSHIPS 
Effects of transuranics on desert ecosystem processes: an 
exploratory study, 5:16857 (NVO—192(Vol.1)) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Methods for improving solar cell open circuit voltage (Patent), 


5:15174 
CADMIUM SULFIDE SOLAR CELLS/MATHEMATICAL 
MODELS 


Theory of thin-film photovoltaics. Quarterly report No. 1, April 
16-June 30, 1979, 5:15140 (DOE/ET/23103—4) 
CADMIUM SULFIDES/CADMIUM SULFIDE SOLAR CELLS 
Methods for improving solar cell open circuit voltage (Patent), 
5:15174 





CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 


CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 
Low cost sprayed CdTe solar cell research. First = 
pro report, 15 August-14 November 1979, 5:15162 (DSE— 
4042-T23) 
CADMIUM TELLURIDES/SPRAY COATING 
Low cost sprayed CdTe solar cell research. First quarterly 
pa ers report, 15 August-14 November 1979, 5:15162 (DSE— 
4042-T23) 


AES 
See COMPRESSED AIR ENERGY STORAGE 
CALCIUM/ECOLOGICAL CONCENTRATION 
Pine forest canopy throughfall measurements, 5:16449 (N—79- 


23611) 
CALCIUM/ION EXCHANGE 
Sodium-calcium ion exchange on clay minerals at moderate to 
high ionic strengths (Dissertation), 5:16246 (DOE/TIC— 10284) 
CALC UM/SELF-DIFFUSION 
Self-diffusion of calcium and yttrium in pure and YF3-doped CaF2 
single crystals, 5:16226 (IS-T—873) 
CALCIUM 40 TARGET/BORON 11 REACTIONS 
Comparison of the single-proton ickup reactions 
Ea" B,2C)Kand CaN)? Kat low and hi 
bombarding energies (32 and 68 MeV), 5:17064 (ORNL—5498) 
CALCIUM 40 TARGET/PION PLUS REACTIONS 
Mass and energy dependence of Leap J pion-nucleus elastic 
scattering (30 to 50 MeV), 5:17055 (ORNL—5498) 
CALCIUM 40 TARGET/PROTON REACTIONS 
Proton spectra from 800 MeV protons on selected nuclides, 
5:17056 
CALCIUM 41/ENERGY LEVELS 
Isospin structure of the giant dipole resonance in **Ca, 5:17066 
Cc UM CARBIDES/PRODUCTION 
Experimental production of calcium carbide in a 2 kilowatt solar 
urnace, 5:15419 
CALCIUM CARBONATES/PRECIPITATION 
Prediction of calcium carbonate scaling from water in solar 
energy systems, 5:15399 (SOLAR/0905—79/70) 
Prediction of calcium carbonate scaling from water in solar- 
energy systems, 5:15427 (CONF-791105—3) 
CALCIUM CARBONATES/SATURATION 
Literature review of the saturation state of seawater with respect 
to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers, 5:15320 
CALCIUM FLUORIDES 
See also FLUORITE 
CALCIUM FLUORIDES/SORPTIVE PROPERTIES 
Self-diffusion of calcium and yttrium in pure and YF3-doped CaF2 
single crystals, 5:16226 (IS-T—873) 
CALCI OXIDES/CREEP 
Development of an activity measurement technique by mass 
spectrometry in liquid oxide mixtures: application to the CaO- 
MgO-AbOs mixture at 1960°K, 5:16193 (CONF-7706168—) 
CALCIUM OXIDES/CRYSTAL STRUCTURE 
Electrical and mass transport properties of refractory oxides, 
5:16189 (CONF-7706168—) 
CALCIUM OXIDES/HOLES 
Thermally generated [Li]° centers in CaO, 5:16222 
CALCIUM OXIDES/IONIC CONDUCTIVITY 
Electrical and mass transport properties of refractory oxides, 
5:16189 (CONF-7706168—) 
CALCIUM OXIDES/METALLURGICAL EFFECTS 
High temperature creep of magnesia with minor additives (At 
1630°C and up to 5 MN/m?), 5:16194 (CONF-7706168—) 
CALCIUM OXIDES/PHASE STUDIES 
Formation of calcium aluminates in the lime sinter process, 
5:14709 (IS-T—875) 
CALCIUM OXIDES/QUENCHING 
Thermally generated [Li]° centers in CaO, 5:16222 
CALCIUM OXIDES/RADIOACTIVITY 
Development of an activity measurement technique by mass 
spectrometry in liquid oxide mixtures: application to the CaO- 
MgO-AlLO; mixture at 1960°K, 5:16193 (CONF-7706168—) 
CALCIUM OXIDES/THERMODYNAMIC PROPERTIES 
Use of CaF, as solid electrolyte in galvanic cells for 
thermodynamic study of refractory double oxides, 5:16203 
(CONF-7706168—) 
CALHOUN-1 REACTOR/ELECTRICAL EQUIPMENT 
Technical evaluation of the electrical, instrumentation, and 
control design aspects of the override of containment purge 
valve isolation and other engineered safety feature signals for 
the Fort Calhoun Nuclear Power Plant, 5:15747 (UCRL— 
15172) 
CALHOUN-! REACTOR/REACTOR INSTRUMENTATION 
Technical evaluation of the electrical, instrumentation, and 
control design aspects of the override of containment purge 
valve isolation and other engineered safety feature signals for 
= _ Calhoun Nuclear Power Plant, 5:15747 (UCRL— 
) 
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CALIFORNIA 
See also COSO HOT SPRINGS 
GEYSERS GEOTHERMAL FIELD 
CALIFORNIA/AIR POLLUTION 
Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final re 
October 1976—October 19778, 5:16863 (PB—293617) 
CALIFORNIA/AIR POLLUTION ABATEMENT : 
Air pollution regulations in state implementation plans: California, 
Amador County, 5:16494 (PB—296658) en)? 
Air pollution regulations in state ~> —errrane plans: California, 
Butte County, 5:16495 (PB—296659) 
Air pollution regulations in state implementation plans: California, 
Calaveras County, 5:16496 (PB—296660) 
Air pollution regulations in state + + aaa plans: California, 
Colusa County, 5:16497 (PB—296661) 
Air pollution regulations in state implementation plans: California, 
Del Norte County, 5:16498 (PB—296662) 
Air pollution regulations in state implementation plans: California, 
El Dorado County, 5:16499 (PB—296663) 
Air pollution regulations in state ee plans: California, 
Fresno County, 5:16500 (PB—29 ) 
Air pollution regulations in state implementation plans: California, 
Glenn County, 5:16501 (PB—296665) 
Air pollution regulations in state implementation plans: California, 
Great Basin Unified APCD, 5:16502 (PB_-296666) 
Air pollution regulations in state implementation plans: California, 
Humboldt County, 5:16503 (PB—296667) 
Air pollution regulations in state Implementation plans: California, 
imperial County, 5:16504 (PB—296668 
Air pollution regulations in state implementation plans: California, 
Kern County, 5:16505 (PB—296669) 
Air pollution regulations in state implementation plans: California, 
Kings County, 5:16506 (PB—296670) 
Air pollution regulations in state implementation plans: California, 
Lake County, 5:16507 (PB—296671) 
Air pollution regulations in state implementation pLans: 
California, Lassen County, 5:16508 (PB—296672) 
Air pollution regulations in state implementation plans: California, 
Los Angeles County, 5:16509 (PB—296673) 
Air pollution regulations in state implementation plans: California, 
adera County, 5:16510 (PB—296674) 
Air pollution regulations in state implementation plans: California, 
Mari County, 5:16511 (PB—296675) 
Air pollution regulations in state implementation plans: California, 
endocino County, 5:16512 (PB—296676) 
llution regulations in state implementation plans: California, 
erced County, 5:16513 (PB—296677) 
llution regulations in state implementation plans: California, 
odoc County, 5:16514 (PB—296678) 
llution regulations in state implementation plan: California, 
onterey Bay Unified APCD, 5:16515 (PB—296679) 
Air pollution regulations in state implementation plans: California, 
Nevada County, 5:16516 (PB—296680) 
Air pollution regulations in state implementation plans: California, 
Northern Sonoma County, 5:16517 (PB—296681) 
Air pollution regulations in state implementation plans: California, 
Orange County, 5:16518 (PB-—296682) 
Air pollution regulations in state implementation plans: California, 
Placer County, 5:16519 (PB—296683) 
Air pollution regulations in state implementation plans: California, 
Plumas County, 5:16520 (PB—296684) 
Air pollution regulations in state implementation plans: California, 
Riverside County, 5:16521 (PB—296685) 
Air pollution regulations in state implementation plans: California, 
Sacramento County, 5:16522 (PB—296686) 
Air pollution regulations in state implementation plans: California, 
San Bernardino County, 5:16523 (PB—296687) 
Air pollution regulations in state implementation plans: California, 
San Diego County, 5:16524 (PB—296688) 
Air pollution regulations in state implementation plans: California, 
San Francisco Bay Area APCD, 5:16525 (PB—296689) 
Air pollution regulations in state implementation plans: California, 
San Joaquin County, 5:16526 (PB—296690) 
Air pollution regulations in state implementation plans: California, 
San Luis Obispo County, 5:16527 (PB—296691) 
Air pollution regulations in state implementation plans: California, 
Santa Barbara County, 5:16528 (PB—296692) 
Air pollution regulations in state implementation plans: California, 
Shasta County, 5:16529 (PB—296693) 
Air pollution regulations in state implementation plans: California, 
Sierra County, 5:16530 (PB—296694) 
Air pollution regulations in state implementation plans: California, 
Siskiyou County, 5:16531 (PB—296695) 
Air pollution regulations in state implementation plans: California, 
Stanislaus County, 5:16532 (PB—296696) 
Air pollution regulations in state implementation plans: California, 
Sutter County, 5:16533 (PB—296697) 


Air 
Air 
Air 
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Air pollution regulations in state implementation plans: California, 
Tehama County, 5:16534 (PB 256698) 
Air pollution regulations in state im le iintion plans: California, 
Trinity County, 5:16535 (PB 296699) 
Air pollution regulations in state im 
Tulare County, 5:16536 (PB—2' 
Air pollution regulations in state ereeion plans: California, 
Tuolumne County, 5:16537 (PB—29670 
Air pollution regulations in state implementation plans: California, 
Ventura County, 5:16538 (PB—2! 
Air pollution regulations in state im plans: California, 
Yolo-Solano County, 5:16539 (PR 296703) 
Air pollution regulations in state implementation plans: California, 
Yuba County, 5:16540 (PB—296704) 
Air pollution regulations in state implementation plans: California, 
federally promulgated — 5:16541 (PB—296705) 
CALIFORNIA/AIR QUALITY 
Development of improved methods for ppetieting uality 
levels in the south coast air basin. Final report 1974-77, 5:16466 


(PB—296098) 
CALIFORNIA/APPROPRIATE TECHNOLOGY 
Projects from Federal Region IX: Department of Energy 
ropriate Energy Technology Program. Part II, 5:15889 


(LBL— ) 
CALIFORNIA/COASTAL WATERS 
Ammonium distribution in southern California coastal waters and 
its role in the growth of phytoplankton, 5:16655 
Environmental research, 5:15872 (LBL—8619) 
Nitrate and phyto; = production in southern California 
coastal waters, 
CALIFORNIA/EARTHQUAKES 
Estimation of strong ground motion, 5:16937 (DOE/TIC—11059) 
CALIFORNIA/ENERGY CONSERVATION 
rgy analysis, 5:15863 (LBL—8619) 
CALIFORNIA/ENERGY SOURCE DEVELOPMENT 
a administration and regulation in California: an analysis, 
5:15917 (PB—297729) 
pigs peat et SUPPLIES 
transition in California, 5:15908 (LBL—9830) 
— ALIFOR IRNIA/GEOPHYSICAL SURVEYS 
ering report on the drilling in the Sonora Pass area of 
ifornia, 5:14883 (GJBX—18(80)) 
CALIFORNIA/GOVERNMENT POLICIES 
State of California initiative in geothermal development: its 
objectives, yoo wo and schedules, 5: 15840 
CALIFORNIA/INSOLATIO 
a ee pe definition and _- design of a photovoltaic 
pdm yend station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
CALIFORNIA/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
CALIFORNIA/RENEWABLE ENERGY SOURCES 
Energy analysis, 5:15863 (LBL—8619) 
CALIFORNIUM 250/VIBRATIONAL STATES 
Vibrational states in *°Cf excited by the (d,d’) reaction, 5:17117 
CALIFORNIUM 250 TARGET/DEUTERON REACTIONS 
Vibrational states in *°°Cf excited by the (d,d’) reaction, 5:17117 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Status of the quest for **Cf v-bar. Interim report, 5:17120 (EPRI- 
NP—1258) 
CALIFORNIUM 254 TARGET/TRITON REACTIONS 
12.3-min **Cf and 43-min *5*Md and systematics of the 
spontaneous fission propertiesof heavy nuclides, 5:17113 
CALIFORNIUM 256/SPONTANEOUS FISSION 
12.3-min **Cf and 43-min *°*Md and systematics of the 
spontaneous fission propertiesof heavy nuclides, 5:17113 
Cc. RIMETERS/DESIGN 
ANL four-meter calorimeter design and operation manual, 
5:16397 (ANL-NDA—3) 
/SENSITIVITY 
Electro-optical streak camera system a the use at 1.3 wm, 5:16410 
(SAND—79-1919C) 


> ras plans: California, 


See also BRITISH COLUMBIA 
CANADA/ATMOSPHERIC PRECIPITATIONS 
Estimating long-term statistics for annual precipitation for six 
regions of the United States from tree-ring data, 5:16635 
(UCRL—15162 


) 
CANADA/ENERGY POLICY 
Pricing and crude oil self-sufficiency, 5:14814 (NP—24330) 
CANADA/NUCLEAR INDUSTRY 
Evolution in R and D programs, 5:15886 (AECL—6352) 


CARBON 12 TARGET/OXYGEN 16 REACTIONS 


CANADA/NUCLEAR POWER 
Uranium and nuclear energy in ate 5:14914 (ANU-P—739) 
CANADA/PETROLEUM INDUSTR 
Pricing and crude oil self-sufficiency, .: 14814 (NP—24330) 
CANADA/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
CANADA/URANIUM MINES 
Uranium ¢ id nuclear energy in Canada, 5:14914 (ANU-P—739) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 


ANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/FUEL CANS 
Effect of fuel rod design on SCC susceptibility, 5:15721 (DOE/ 
ET/34007—1 
In-reactor measurement of clad strain: effect of power history, 
5:15755 (DOE/ET/34007—1) 
Mechanistic studies of power ramping defects, 5:15754 (DOE/ 
ET/34007—1) 
CANDU TYPE REACTORS/FUEL CYCLE 
Possibility of multiple temperature maxima in geologic repositories 
4 spent fuel from nuclear reactors, 5:14929 (ORNL/TM— 
4 


CANDU TYPE REACTORS/FUEL ELEMENTS 
Proceedings of American Nuclear Society topical meeting on light 
water reactor fuel performance, 5:15709 (DOE/ET/34007—1) 
CANDU TYPE REACTORS/TECHNOLOGY TRANSFER 
Experience with the export of nuclear power plants, 5:15757 
CANONICAL EQUATIONS 
See " aetnaeaaatie TAL EQUATIONS 


See also ACTIVATED CARBON 
CARBON/ION COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
Cs 4s” and NCO* ~ molecular ion structure determination by 
Coulomb explosion, 5:16973 (BNL—27326) 
CARBON/ION-ATOM COLLISIONS 
Measurement of the electron loss cross sections for negative 
hydrogen ions on carbon at 200 MeV, 5:17005 
CARBON/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
CARBON/OPTICAL PROPERTIES 
Physics of solids and a 5:17156 (ORNL—5308) 
CARBON 12/ENERGY LEVELS 
Spin and isospin transfer in the '*C(7*,7* ‘)reaction, 5:17057 
Study of 19 MeV — of *C by 180° electron scattering, 
5:17048 (COO—2853-11) 
CARBON 12 REACTIONS/PARTICLE PRODUCTION 
High energy gamma ray and pion production from relativistic 
heavy-ion central collisions (1.05 to 2.1 GeV/n), 5:17109 
(COO—3274-23) 
CARBON 12 TARGET/BERYLLIUM 9 REACTIONS 
Nonstatistical structure in the '*C(*Be,a) and '*C(**C,a) 
reactions (9.0 to 20.0 and 18.2 to 32.4 MeV), 5: 17052 (ORNL— 
5498) 
CARBON 12 TARGET/CARBON 13 REACTIONS 
Nonstatistical structure in the '*C(*Be,a) and '*C("°C,a) 
reactions (9.0 to 20.0 and 18.2 to 32.4 MeV), 5:17052 (ORNL— 


5498) 
CARBON 12 TARGET/ELECTRON REACTIONS 
180° electron scattering (Transverse form factors), 5:17047 
(COO—2853-10) 
Study of 19 MeV region of '*C by 180° electron scattering (196 
MeV, transverse form factors), 5:17048 (COO—2853-11) 
CARBON 12 TARGET/HEAVY ION REACTIONS 
Back scattering and fusion in the °Ne + 'C system (54 to 84 
MeV), 5:17051 (ORNL—5498) 
CARBON 12 TARGET/NEON 20 REACTIONS 
Back scattering and fusion in the °Ne + '*C system (54 to 84 
MeV), 5:17051 (ORNL—5498) 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Comparison of fusion cross sections for °°B + "*O and "C + 
‘4N systems (Up to 17 MeV/A), 5:17046 (CONF-800114—3) 
CARBON 12 TARGET/NITROGEN 15 REACTIONS 
Angular distribution studies of possible yrast levels in *7Al 
bs A by > 2C("5N,a) reaction (24 to 28.6 MeV), 5:17053 
(ORNL—5498 
CARBON 12 TARGET/OXYGEN 16 REACTIONS 
Light-particle emission from heavy-ion reactions (208.2 MeV), 
:17080 (ORNL—5498) 
m-substrate distributions in the "*O + 'C reaction (52 MeV), 
5:17054 (ORNL—5498) 





CARBON 12 TARGET/PION PI.US REACTIONS 


CARBON 12 TARGET/PION PLUS REACTIONS 
Mass and energy dependence of ty pion-nucleus elastic 
scattering (30 to 50 MeV), 5:17055 (OR L—5498) 
Spin and isospin transfer in the '*C(7*,7r* ')reaction (100 to 291 
MeV), 5:17057 
CARBON 12 TARGET/PION REACTIONS 
Effect of the pion and A optical potential on deep inelastic pion- 
nuclear reactions, 5:17045 
CARBON 12 TARGET/PROTON REACTIONS 
(p,t) reaction on '*C, °*Fe and ?°*Pb at 80 MeV (80 MeV, angular 
distributions, zerio-range DWBA), 5:17112 
— from 800 MeV protons on selected nuclides, 
5:1 
The (p,n) reaction at intermediate energies (62 and 120 MeV), 
5:17062 (ORNL—5498) 
CARBON 13 REACTIONS/MANY-NUCLEON TRANSFER 
REACTIONS 
Nonstatistical structure in the ‘*C(*Be,a) and '*C(#°C,a) 
—— (9.0 to 20.0 and 18.2 to 32.4 MeV), 5:17052 (ORNL— 
4 


$498 
CARBON 13 TARGET/ELECTRON REACTIONS 
180° electron scattering (Transverse form factors), 5:17047 
(COO—2853-10) 
CARBON 14/ISOTOPE EFFECTS 
—— of product formation during the photolysis of ketene, 
1 
CARBON 14/TRACER TECHNIQUES 
Selection of lys2 mutants of the yeast Saccharomyces cerevisiae 
by the utilization of a-aminoadipate, 5:16749 
CARBON COMPOUNDS/MOLECULAR IONS 
Cs 45. and NCO* ~ molecular ion structure determination by 
Coulomb expiosion, 5:16973 (BNL—27326) 
CARBON COMPOUNDS/UPTAKE 
Inorganic carbon requirements of natural populations and 
laboratory cultures of some Chesapeake Bay phytoplankton, 


5:16758 
CARBON DIOXIDE 
Research report 1979, 5:15864 (ORAU/TEA—25(1979)) 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Environmental influences on open stomates of a Crassulacean acid 
metabolism plant, Agave deserti, 5:16763 
CARBON DIOXIDE/CARBON CYCLE 
Ecosystem Studies Program, 5:16645 (ORNL—5620) 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
CARBON DIOXIDE/PHASE STUDIES 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
CARBON DIOXIDE/PHOTOELECTRON SPECTROSCOPY 
Use of the multiple-scattering method for calculating the 
asymmetry parameter in the angle-resolved photoelectron 
spectroscopy of Nz, CO, CO2, COS, and CS2, 5:17007 
CARBON DIOXIDE/REMOVAL 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE—2582-1(Vol.8)) 
CARBON DIOXIDE/SOLUBILITY 
Effect of gas solubility on electrical conductivity of geothermal 
brines, 5:15513 
CARBON DIOXIDE/THERMODYNAMIC ACTIVITY 
Thermodynamic equilibria of multicomponent gas mixtures, 
5:14676 
CARBON DIOXIDE INJECTION/DEMONSTRATION 
PROGRAMS 
Oil recovery by carbon dioxide injection. Annual report, July 
1978-June 1979, 5:14767 (DOE/MC/0530i—49) 
CARBON DIOXIDE INJECTION/EFFICIENCY 
Displacement of oil by carbon dioxide. Annual report, October 
1978-September 1979, 5:14766 (DOE/MC/03260—4) 
CARBON DIOXIDE INJECTION/RESEARCH PROGRAMS 
Displacement of oil by carbon dioxide. Annual report, October 
1978-September 1979, 5:14766 (DOE/MC/03260—4) 
CARBON DIOXIDE LASERS/FABRICATION 
The construction and performance of TEAL, 5:16306 (AD-A— 
074746/9) 
CARBON DIOXIDE LASERS/FREQUENCY CONTROL 
A frequency selective CO: laser reflector based on quartz, 5:16308 
(N—79-17212) 
CARBON DIOXIDE LASERS/PERFORMANCE 
The construction and performance of TEAL, 5:16306 (AD-A— 
074746/9) 
CARBON DIOXIDE LASERS/POWER 
Carbon dioxide laser system with zero small signal gain, 5:16312 
CARBON DIOXIDE LASERS/SATURATION 
Saturation of transmitted intensity of CO laser pulses in 
germanium, 5:16313 
CARBON DIOXIDE LASERS/STABILIZATION 
Carbon dioxide !aser system with zero small signal gain, 5:16312 
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CARBON IONS/COLLISIONS 
Cs 4s” and NCO* ~ molecular ion structure determination by 
Coulomb explosion, 5:16973 (BNL—27326) 
CARBON IONS/ION SOURCES 
Laser ion source (0.1 to 3 keV). 5:16975 (ORNL—5498) 
CARBON IONS/ION-ATOM COLLISIONS 
Low-energy measurements of electron transfer from hydrogen 
atoms and molecules to multicharged ions (0.2 to 1.0 x 10° cm/ 
s), 5:16996 (ORNL—5498) 
CARBON MONOXIDE/ATMOSPHERIC CHEMISTRY 
The interaction between urbanization and land: Quality and 
quantity in environmental planning and ry Air quality 
evaluation. Technical documentation, 5:16453 (PB—294564) 
CARBON MONOXIDE/CATALYTIC EFFECTS 
7 cation radicals of isobacteriochlorins: implications for nitrite and 
sulfite reductases, 5:15063 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:1467 
CARBON MONOXIDE/MONITORING 
Combustion gas measurements using tunable laser oo 
spectroscopy. Interim report, 5:1 (AD-A—068769) 
Summary of audit performance: measurement of SO2, NO2, CO, 
sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
CARBON MONOXIDE/OXIDATION 
Interaction and reactivity of nitric oxide and carbon monoxide on 
ruthenium surfaces, 5:16252 (IS-T—885) 
CARBON MONOXIDE/PHASE STUDIES 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
CARBON MONOXIDE/PHOTOELECTRON 
SPECTROSCOPY 
Use of the multiple-scattering method for calculating the 
asymmetry parameter in the angle-resoived photoelectron 
spectroscopy of N2, CO, CO2, COS, and CS», 5:17007 
CARBON MONOXIDE/SAMPLING 
Monitoring carbon monoxide concentrations in urban areas. Final 
report, 5:16469 (PB—296493) 
CARBON MONOXIDE/STANDARDS 
Mobile source emission factors for low-altitude areas only. Final 
report, 5:16467 (PB—296272) 
CARBON MONOXIDE/THERMODYNAMIC ACTIVITY 
= equilibria of multicomponent gas mixtures, 
CARBON MONOXIDE LASERS/REACTION KINETICS 
Measurement of kinetic rates for carbon monoxide laser systems. 
Technical report, 5:16304 (AD-A—066721) 
CARBON S DES/PHOTOELECTRON SPECTROSCOPY 
Use of the multiple-scattering method for calculating the 
asymmetry parameter in the angle-resolved photoelectron 
spectroscopy of N2, CO, CO2, COS, and CS2, 5:17007 
CA IN CHLORIDE/PHOTOLYSIS 
UV laser photochemistry of CCl, and CCIsF , 5:16272 
CARBON FLUORIDE/POLYMERIZATION 
Use of glow discharge techniques to improve the environmental 
resistance and lubricity of elastomers for use in deep sour gas 
wells, 5:14824 (SAND—79-2157C) 
CARCINOGENESIS/AGE DLPENDENCE 
Role of age in development of tumors in irradiated animals (‘y 
rays; rats), 5:16813 
CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 
Influence of y irradiation on the development of neoplastic disease 
in mice. III. Dose-rate effects, 5:16808 
CASKS/DESIGN 
Conceptual design of a shipping cask for rail transport of solidified 
high level waste, 5:16301 (PNL-SA—6526) 
CASTING MOLDS/COOLING 
Heat pipe cooling of an aerospace foam mold manufacturing 
process, 5:16285 (BDX—613-2350) 
CATALYST SUPPORTS/MATERIALS 
High-temperature fuel cell research and development. Final 
technical sta‘us report, June 1977-September 1978, 5:15979 
(SAN— 1485-2) 
CATALYSTS 
See also ELECTROCATALYSTS 
CATALYSTS/CHEMICAL PREPARATION 
Coal liquefaction catalyst development. Quarterly progress report 
- 2, July 1-September 30, 1979, 5:14679 (DOE/ET/14803— 
) 
CATALYSTS/COMPARATIVE EVALUATIONS 
Coal liquefaction catalyst development. Quarterly progress report 
> 2, July 1-September 30, 1979, 5:14679 (DOE/ET/14803— 
Combined shift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 October-31 December 1979. BCR 
report L-1061, 5:14643 (DOE/ET/14815—4) 
Developmental research program for clean industrial and 
transportation fuels from coal. Milestone report on comparison 
of catalysts, March 1979, 5:14692 (FE—2514-M4) 
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Selectivity of catalysts towards coal-derived products, 5:14698 
(SAND—79-1826C) 
CATALYSTS/REGENERATION 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
tember-November 1979, 5:14689 (FE—2034-17) 
Combined shift and methanation in a fluidized-bed reactor. 
Quarterly pro Doge a 1 October-31 December 1979. BCR 
report L-1061, 5:1464 tient kg ape 
CATHODE RAY TUBES/RADIA 
X-radiation and identification Sataladioies of CRT’s of foreign 
manufacture. Final report, 5:16798 (PB—293459) 
CATHODES/DESIGN 
Fuel cell research on second-generation molten-carbona' Se 
He t 61021 technical report, October 1, 1978-June 30, 1979. 
974 (SAN—11276-1) 


See also COWS 
CATTLE/FORAGE 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 
CATTLE/INGESTION 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 
Simulation of plutonium ingestion by grazing cattle, 5:16610 
(NVO—192(Vol.2)) 
CATTLE/TISSUES 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 
‘AULIFLOWER 


See BRASSICA 
CAVITY RECEIVERS/DESIGN 

1 MW/sub th/ gas cooled solar receiver design, 5:15298 (SERI/ 
TP—31- 248(Vol. .2)(Pt.1)) 

Central receiver using natural circulation steam generation for 
high temperatur solar thermal conversion, 5:15305 (SERI/TP— 
31-248(Vol.2)(Pt.1)) 

CAVITY KECEIVERS/ PERFORMANCE TESTING 

1 MW/sub t/ bench model solar receiver test program, 5:15273 
(SAND—79-8073) 

CAVITY RESONATORS/COUPLING 

rf coaxial couplers for high-intensity linear accelerators, 5:16384 
(LA—8235-MS) 

CAVITY RESONATORS/TUNING 

Review of some dynamic loss properties of Ni-Zn accelerator rf 
system ferrite, 5:16362 

CELL CONSTITUENTS 
See also CELL MEMBRANES 
CELL WALL 
CHLOROPLASTS 
CELL CONSTITUENTS/SEPARATION PROCESSES 
Phycobilisomes from blue-green and red algae: isolation criteria 
and dissociation characteristics, 5:16757 
CELL CYCLE/RADIOSENSITIVITY 
—. ane beans raised in soil contaminated with strontium- 
CELL MEMBRANES/BIOLOGICAL MODELS 

Studies of membrane structure by freeze-etching. Progress report, 
5:16744 (DOE/EV/0243—1) 

CELL MEMBRANES/BIOLOGICAL RADIATION EFFECTS 

Effect of estradiol and hydrocortisone on the process of 
—— of mitochondrial membrane lipids in irradiated rat 

ver (Co y rays), 5:16816 

Nicotinamide coenzymes of the rat thymus in the postradiation 

period (y rays), 5:16777 
CELL MEMBRANES/PERMEABILITY 

Autoradiographic study of permeability of HeLa cells to *H- 
mexamine, 5:16781 

Effects of radiation on DNA synthesis and permeability of cell 
——— (y rays; cultured Chinese hamster fibroblasts), 

Nicotinamide coenzymes of the rat thymus in the postradiation 

riod (y rays), 5:16777 
CELL WALL/BIODEGRADATION 

Structure of plant cell walls. IX. Purification and partial 
characterization of a wall-degrading endo-arabanase and an 
arabinosidase from Bacillus subtilis, 5:16732 

CELL WALL/DECOMPOSITION 

Comparison of acid-induced cell wall loosening in Valonia 

ventricosa and in oat coleoptiles, 5:16730 
CELL WALL/DYNAMIC FUNCTION STUDIES 

Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO—2783-4) 

CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 


CERIUM 141/RADIONUCLIDE MIGRATION 


bree teeta ne oe 
619) Chemical process research and development, 5:14620 (LBL— 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Improvement of yields and-rates during enzymatic hydrolysis of 
cellulose to glucose. Progress report, June 1-August 31, 1979, 
5:15059 (COO—5141-3) 
CELLULOSE/FERMENTATION 
Design, fabrication and operation of a biomass fermentation 
facility. Technical pro report No. 2, January 1-March 31, 
1979, 5:15060 (DSE—. T2 
INDUSTRY/ENERGY CONSERVATION 
Phase I: energy conservation potential of Portland Cement 
particle size distribution control. Progress report, November 
1978-January 1979, 5:16049 (COO—4269-2) 
CEMENT INDUSTRY/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 
(DOE/1IA—0009-3) 


See also PORTLAND CEMENT 
CEMENTS/COMPRESSION STRENGTH 
Phase I: energy conservation potential of Portland Cement 
particle size distribution control. Progress report, November 
1978-January 1979, 5:16049 (COO—4269-2) 
CEMENTS/PERFORMANCE TESTING 
Borehole plugging materials development program, report 2, 
5:14980 (SAND—79-1514) 
AMERICA/VOLCANOES 
—_ a! "a art in volcano forecasting, 5:16944 (DOE/TIC— 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/HEAT PUMPS 
Solar heat as a complement in an oilfired hot water central. Pilot 
ee 53 terrace houses in Gothenburg, Sweden, 5:15394 (SIB- 
R—S53-1979) 
ee HEATING PLANTS/SOLAR-ASSISTED HEAT 
PUMPS 


Solar heat as a complement in an oilfired hot water central. Pilot 
study: 53 terrace houses in Gothenburg, Sweden, 5:15394 (SIB- 
R—53-1979) 

CENTRAL HEATING PLANTS/WOOD 
Soldier’s Grove: organizing and making the system work 
lanning energy community after relocation), 5:15869 (CONF- 
1 


(P) 
791170—1) 
/CORROSION PROTECTION 
Water chemistry and high temperature thermal conversion with 
aqueous/steam coolant, 5:15306 (SERI/TP—31- 
248(Vol. 2)(Pt.1)) 
CENTRAL RECEIVERS/DESIGN 
CRTF molten salt receiver experiment, 5:15272 (SAND—79-8073) 
CENTRAL RECEIVERS/ENERGY LOSSES 
Central Receiver Energy Loss Program, 5:15281 (SAND—79- 


8073) 
CENTRAL RECEIVERS/ON-LINE CONTROL SYSTEMS 
Divide and conquer: a computer networking premise, 5:15934 
(SAND—80-0562C) 
CERAMICS/CORROSION RESISTANCE 
High-temperature fuel cell research and development. Annual 
technical status report, October 1, 1978-September 30, 1979, 
5:15952 (SAN—1485-T1) 
CERAMICS/MATERIALS TESTING 
High-temperature fuel cell research and development. Annual 
technical status report, October 1, 1978-September 30, 1979, 
5:15952 (SAN—1485-T1) 
CERAMICS/PHYSICAL PROPERTIES 
High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN— 1485-2) 
CERAMICS INDUSTRY/HEAT RECOVERY 
Heat recovery by organic Rankine cycle in ceramics firing ovens, 
5:16082 
CERIUM/CRYSTAL STRUCTURE 
Cerium. Chapter 4, 5:16140 
CERIUM/EL ICAL PROPERTIES 
Cerium. Chapter 4, 5:16140 
CERIUM/MECHANICAL PROPERTIES 
Cerium. Chapter 4, 5:16140 
CERIUM/PHASE DIAGRAMS 
Cerium. Chapter 4, 5:16140 
CERIUM 130/E2-TRANSITIONS 
Gamma-ray continuum spectra from heavy-ion reactions, 5:17095 
(ORNL—5498) 
CERIUM 141/RADIONUCLIDE MIGRATION 
ition and retention of Ce-141 and Cs-134 on Artemisia 
tridentata and Sitanion hystrix, 5:16591 (IDO— 12088) 





CERIUM 144/INGESTION 


CERIUM 144/INGESTION 

Effect of fasting on the transit time of '**Ce in the mouse gut, 
5:16835 (NVO—192(Vol.2)) 

ERIUM 144/RETENTION 

ee Saree: ane of 14Ce in the mouse gut, 
5:16835 (NVO—192(Vol.2)) 

Some ae, f the high Reeetter beha' and 

aspects o! igh temperature vaporization vior 

valence effects in actinide-oxide rare-earth-oxide systems, 


5:16199 (CONF-7706168—) 
‘(O PRIETO GEOTHERMAL FIELD/GEOLOGIC FAULTS 
Fault intersections and hybrid transform faults in the Southern 
— catia Geothermal Area, Baja California, Mexico, 
CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 


ee of 020) engineering activities at Cerro Prieto, 5:15576 
— 10209 
CERRO PRIETO GEOTHERMAL FIELD/ 
GEOTHERMOMETRY 
Vitrinite reflectance geothermometry in the Cerro Prieto 
Geothermal Field, Baja California, Mexico, 5:15510 
CERRO PRIETO GEOTHERMAL FIELD/RESERVOIR 
ENGINEERING 
Update of reservoir engineering activities at Cerro Prieto, 5:15576 
(LBL—10209) 
CESIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
undwaters and —€ media, 5:14960 (LA-UR—80-437) 
CES ESORPTION 
Laboratory studies of radionuclide distributions between selected 
waters and geologic media, 5:14960 (LA-UR—80-437) 
CES ON-ATOM COLLISIONS 
H- — yields in a thick Cs vapor target (150 to 1000 eV), 
5:16997 (ORNL—5498) 
CESIUM/VAPOR PRESSURE 
Interactions in the system Cs/sub (g,1)/-SiO2-AlOs, 5:16210 


ep weg am 
134/RADIONUCLIDE MIGRATION 
ition and retention of Ce-141 and Cs-134 on Artemisia 
tridentata and Sitanion hystrix, 5:16591 (IDO—12088) 
CESIUM 137/FISSION PRODUCTS 
Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 
CESIUM 137/PLUMES 
iquid waste disposal at the Idaho National Engineerin 
ratory and resultant waste piumes in the Snake River Plain 
uifer, 5:16678 (IDO—12088) 
137/RADIATION MONITORING 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Preliminary report on the ecology of sage grouse on the Idaho 
National Engineering Laboratory Site, 5:16834 (IDO—12088) 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leachin; mds, 5:16681 (I 12088) 
CESIUM 137/RADIONUCLIDE KINETICS 
Interactions in the system Cs/sub (g,1)/-SiO2-AlOs, 5:16210 
(CONF-7706168—) 
CESIUM 137/SOLIDIFICATION 
Interactions in the system Cs/sub (g,1)/-SiO2-AleOs, 5:16210 
(CONF-7706168—) 
CESIUM 137/SPATIAL DISTRIBUTION 
——s design -_ —— = oe studies: current status 
a review oO} t efforts, 5:16579 (NVO—192(Vol.2)) 
CESIUM COMPOUNDS /FREE ENERGY 
Interactions in the system Cs/sub (g,1)/-SiO2-AleOs, 5:16210 
(CONF-7706168—) 
CESIUM IONS/ION-ION COLLISIONS 
Important atomic collision processes in the heavy ion inertial 
fusion program, 5:17258 (SAN—0115/137-1) 


See MHD GENERATOR CFFF 
PYRITE/LEACHING 
Mathematical model of the chemistry of the dump leaching of 


a, $:16251 (IS-T—884) 
Model of the chemistry of the dump leaching of chalcopyrite, 
5:16253 (ISM—259) 


See LIMESTONE 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 

CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/COMPUTER CODES 
Algorithm to integrate systems of nonlinear ordinary differential 
a with application to the advanced fiper code, 5:17288 
(GA-A—15143) 
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CHARS/CALORIFIC VALUE 
tion of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 2286-44 
CHARS/PNEUMATIC TRANSPORT 
Acoustic char flow monitor for the BI-GAS pilot plant, 5:14636 
(ANL-FE—49622-TM08) 
CHARS/SURFACE PROPERTIES 
Surface properties of Texas lignite coal, 5:14707 (ORNL/MIT— 
29 


CHEMICAL EFFLUENTS/POLLUTION REGULATIONS 
Status of regulation development for cooling water discharges 
from power plants, 5:16698 
CHEMICAL EFFLUENTS/TOXICITY 
Records, record linkage, and the identification of long term 
environmental hazards, 5:16891 
CHEMICAL EFFLUENTS/WASTE MANAGEMENT 
Chlorination effects on typical organic chemical plant effluents, 
5:16673 
CHEMICAL EXPLOSIVES 
See also NITROGLYCERIN 
NITROMETHANE 
CHEMICAL EXPLOSIVES/CHEMICAL ANALYSIS 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID—15644-79-3) 
CHEMICAL EXPLOSIVES/COMPRESSION STRENGTH 
Thermal stability of PBX 9501, 5:16419 (LA—8156-MS) 
CHEMICAL EXPLOSIVES/DETONATIONS 
Statistical treatment of heterogeneous chemical reaction in shock- 
initiated explosives, 5:16420 (UCID—18548) 
CHEMICAL EXPLOSIVES/FABRICATION 
High explosive safety manual. Fifth quarterly technical progress 
rt, October-December 1979, 5:16418 (DOE/TIC—11117) 
CHEMICAL EXPLOSIVES/SAFETY 
High explosive safety manual. Fifth quarterly technical progress 
rt, October-December 1979, 5:16418 (DOE/TIC—11117) 
CHEMICAL EXPLOSIVES/STABILITY 
Thermal stability of PBX 9501, 5:16419 (LA—-8156-MS) 
CHEMICAL EXPLOSIVES/TENSILE PROPERTIES 
Thermal stability of PBX 9501, 5:16419 (LA—8156-MS) 
CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 
Industrial chemicals and chemical feedstocks from wood pulping 
wastewaters, 5:15058 (CONF-800221—1) 
CHEMICAL INDUSTRY/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 
E/IA—0009-3) 
CHEMICAL LASERS/FEASIBILITY STUDIES 
Examination of the feasibility of a high energy pulsed laser at 1.27 
m from photolysis of ozone, 5:16321 
CHEMICAL CTION KINETICS/TEMPERATURE 
DEPENDENCE 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 
CHEMICAL REACTIONS 
See also CORROSION 
DENITRIFICATION 
DESULFURIZATION 
HYDROGENATION 
METHANATION 
OXIDATION 
PHOSPHORYLATION 
PHOTOCHEMICAL REACTIONS 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/QUANTUM MECHANICS 
Analysis and extension of some recently proposed classical models 
for electronic degrees of freedom, 5:17002 
CHEMICAL REACTORS/DESIGN 
Development of a single-stage, entrained-flow, short-residence- 
time hydrogasifier. Final report, 5:14650 (FE—2518-24) 
Research and ence of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Third quarter report, October 1 to December 31, 1977, 5:14691 
(FE—2307-30) 
Specifications and design of a pressurized laminar-flow isothermal 
reactor for studies of coal reactivity, 5:14646 (FE—2030-TR15) 
CHEMICAL REACTORS/PROCESS CONTROL 
Applications of modern control theory to process control, 5:16234 
CRL—82529) 
CHEMILUMINESCENCE/RADIOINDUCTION 
Mechanism of early postradiation changes in intensity of 
spontaneous chemolumi ence of blood serum (X rays; rats), 


5:16825 
CHEMILUMINESCENCE/SIMULATION 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID—15644-79-3) 
ISTRY/INFORMATION SYSTEMS 
CAS77 and CAS7276: a review, 5:16235 (UCRL—82718) 
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CHEMOTHERAPY/DTPA 
Urinary excretion of metals and DTPA, 5:16754 (PNL— 
3300(Pt.5)) 
CHESAPEAKE BAY/ALGAE 
Inorganic carbon requirements of natural populations and 
neg cultures of some Chesapeake Bay phytoplankton, 
71675 
CHESAPEAKE BAY/PHYTOPLANKTON 
Inorganic carbon requirements of natural populations and 
ee cultures of some Chesapeake Bay phytoplankton, 
5:16758 
CHINA CLAY 
See KAOLIN 
CHIPMUNKS/THERMOLUMINESCENT DOSIMETRY 
Radiation dosimetry of small mammals inhabitii_g a liquid 
radioactive waste disposal area, 5:16589 (IDO— 12088) 
CHIRAL SYMMETRY/SYMMETRY BREAKING 
Analysis of 7~ p — 7* 7 n below 1400 MeV and chiral-symmetry 
ekios. 5:17019 
Measurement of 7” p — 7” 77* n near threshold and chiral- 
symmetry breaking, 5:17021 
CHLORAMINE-B 
See CHLORAMINES 
CHLORAMINES/TOXICITY 
Avoidance of monochloramine: test tank results for rainbow trout, 
coho salmon, alewife, yellow perch, and spottail shiner, 5:16881 
CHLORAMINE-T 
See CHLORAMINES 
CHLORIDES/ECOLOGICAL CONCENTRATION 
Pine forest canopy throughfall measurements, 5:16449 (N—79- 
23611) 
CHLORINATION 
Chlorination practices in the iron and steel industry, 5:16696 
Chlorine application for the control of condenser fouling, 5:15693 
CHLORINATION/BIOLOGICAL EFFECTS 
Continuous low-level chlorination for marine fouling control at 
power stations in the United Kingdom, 5:16846 
Response of entrained plankton to low-level chlorination at a 
coastal power station, 5:16847 
CHLORINATION/CHEMICAL REACTION KINETICS 
—- chlorination of some phenolic acids, 5:16641 
ect of ammonia concentration on the chemistry of chlorinated 
sea water, 5:16662 
Precursors and mechanisms of haloform formation in the 
chlorination of water supplies, 5:1 
Reactions in chlorinated sea water, 5:16883 
CHLORINATION/COMPARATIVE EVALUATIONS 
Evaluation of alternative chemical treatments for biofouling 
control in electric power facilities, 5:16850 
CHLORINATION/ENVIRONMENTAL EFFECTS 
Effects of chlorinated seawater on decapod crustaceans, 5:16873 
Relative sensitivity of Pacific Northwest fishes and invertebrates 
to chlorinated seawater, 5:16885 
Seasonal chronic toxicity of chlorination to the American oyster, 
Crassostrea virginica (G), 5:16872 
Soluble organic constituents of natural waters and wastewaters 
before and after chlorination, 5:16659 
CHLORINATION/ENVIRONMENTAL IMPACTS 
Aqueous chlorination products of polynuclear aromatic 
hydrocarbons, 5:16660 
Biofouling control alternatives to chlorine for power plant cooling 
water systems: an overview, 5:16849 
DDT, PCB, and chlorinated benzenes in the marine ecosystem off 
Southern California, 5:16664 
Influence of chlorine form and ambient temperature on the 
toxicity of intermittent chlorination to freshwater fish, 5:16879 
Municipal wastewater disinfection policy, 5:16699 
Preliminary look at the effects of intermittent chlorination on 
selected warmwater fishes, 5:16877 
Status of sewage effluent disinfection investigations in Ontario, 
:16700 


Water chlorination: environmental impact and health effects. 
Volume 2, 5:16658 
CHLORINATION/HEALTH HAZARDS 
Case control study of gastrointestinal and urinary tract cancer 
mortality and drinking water chlorination, 5:16893 
Development of resistant poliovirus by repetitive sublethal 
exposure to chlorine, 5:16859 
Epidemic problems and chlorination of drinking water and sewage 
in the Federal Republic of Germany, 5:16896 
Risk assessment of the health effects of water chlorination, 5:16712 
Water chlorination: environmental impact and health effects. 
Volume 2, 5:16658 
Worldwide aspects of water chlorination, 5:15880 
CHLORINATION/MATHEMATICAL MODELS 
Natural and model aquatic humics: reactions with chlorine, 
5:16639 


CHLOROPLASTS/CHLOROPHYLL 


CHLORINATION/OPTIMIZATION 
—_ effects on typical organic chemical plant effluents, 
5:1 


Effect of preozonation on chloroform production in the chlorine 
16668 


disinfection process, 5: 
CHLORINATION/PROCESS CONTROL 
Trihalomethane reduction at the Louisville Water Company, 


5:16669 
CHLORINATION/RECOMMENDATIONS 
Biological and chemical effects of chlorination at coastal power 
plants, 5:16884 
ar rst pa ld 
Workshops and conference summaries: progress, problems, and 
future priorities, 5:16851 
CHLORINATION/RISK ASSESSMENT 
Epidemiologic approach to the evaluation of organics in drinking 
water, 5:16887 
CHLORINATION/TECHNOLOGY ASSESSMENT 
Workshops and conference summaries: progress, problems, and 
future priorities, 5:16851 
CHLORINE/BIOLOGICAL EFFECTS 
Biological and chemical effects of chlorination at coastal power 
plants, 5:16884 
CHLORINE/CHEMICAL REACTION KINETICS 
Chlorine degradation and halocarbon production in estuarine 
waters, 5:16661 
Natural and model aquatic humics: reactions with chlorine, 
5:16639 
CHLORINE/PLUMES 
Liquid waste disposal at the Idaho National Engineering 
Laboratory and resultant waste plumes in the Snake River Plain 
aquifer, 5:16678 (IDO— 12088) 
CHLORINE/TOXICITY 
Chlorine application for the control of condenser fouling, 5:15693 
Development of resistant poliovirus by repetitive sublethal 
exposure to chlorine, 5:16859 
Effect of ammonia concentration on the chemistry of chlorinated 
sea water, 5:16662 
Generation of volatile organic compounds from nonvolatile 
precursors in water by treatment with chlorine or ozone, 
5:16898 
Influence of chlorine form and ambient temperature on the 
toxicity of intermittent chlorination to freshwater fish, 5:16879 
Preliminary look at the effects of intermittent chlorination on 
selected warmwater fishes, 5:16877 
Relative sensitivity of Pacific Northwest fishes and invertebrates 
to chlorinated seawater, 5:16885 
Respiratory and osmoregulatory responses of white perch 
(Morone americana) exposed to chlorine and ozone in estuarine 
waters, 5:16886 
Response of entrained plankton to low-level chlorination at a 
coastal power station, 5:16847 
Seasonal chronic toxicity of chlorination to the American oyster, 
Crassostrea virginica (G), 5:16872 
Study of alternatives to chlorination for disinfection of 
wastewater, 5:16670 
Toward an understanding of the toxicity of intermittent exposures 
of total residual chlorine to freshwater fishes, 5:16878 
Use of various avoidance indices to evaluate the behavioral 
response of the golden shiner to components of total residual 
chlorine, 5:16880 
CHLORINE BROMIDES 
See BROMINE CHLORIDES 
CHLORINE COMPOUNDS/TOXICITY 
Reactions in chlorinated sea water, 5:16883 
CHLORINE FLUORIDES/ELECTRON-MOLECULE 
COLLISIONS 
Electron attachment to chlorofluoromethanes using the electron 
swarm method, 5:17000 (ORO—4703-18) 
CHLORINE OXIDES/TOXICITY 
Chlorine een destruction of viruses and bacteria in water, 
5:1686 
CHLOROFORM/CHEMICAL REACTION KINETICS 
Effect of preozonation on chloroform production in the chlorine 
disinfection process, 5:16668 
CHLOROPHYLL/CHEMICAL STATE 
Investigation of the triplet state of chlorophylls. Technical 
progress report, May 1, 1979-April 30, 1980, 5:16728 (COO— 
2570-6) 
CHLOROPHYLL/STRUCTURAL CHEMICAL ANALYSIS 
Investigation of the triplet state of chlorophylls. Technical 
rogress report, May 1, 1979-April 30, 1980, 5:16728 (COO— 
70-6 


) 
CHLOROPLASTS/CHLOROPHYLL 
ight-dark regulation of starch metabolism in chloroplasts. II. 
fect of chloroplastic metabolite levels on the formation of 
ADP-glucose by chloroplast extracts, 5:16734 





CHLOROPLASTS/STARCH 


CHLOROPLASTS/STARCH 
Light-dark regulation of starch metabolism in Goce. I. 
els of metabolites in chloroplasts and medium during light- 
dark transition, 5:16750 
CHLOROPLASTS/VISIBLE RADIATION 
Light-dark regulation of starch metabolism in eiporions. I. 
vels of metabolites in chloroplasts and medium during light- 
dark transition, 5:16750 
a oh regulation of starch metabolism in chloroplasts. II. 
ect of chloroplastic metabolite levels on the formation of 
ADP-glucose by chloroplast extracts, 5:16734 
CHOLEC. FEROL/METABOLISM 
Recent advances in our understanding of the metabolism of 
vitamin D and its regulation, 5:16739 
CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
CHROMATOGRAPHY/CHEMICAL REACTORS 
Continuous chemical reaction chromatography. Progress oyon. 
February 1, 1979-January 31, 1980, 5:16264 (COO—2945-3) 
CHROMIUM/CORROSION RESISTANCE 
High temperature corrosion studies. A. Iron: based superalloy in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
CHROMI ETALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
oo chromium-molybdenum alloy iron castings, 5:16128 
CHROMIUM/OXIDATION 
igh temperature corrosion studies. A. Iron: based superalloy in 
/O2z atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
CHROM 51/RADIOECOLOGICAL CONCENTRATION 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leaching ponds, 5:16681 (IDO—12088) 
CHROMIUM ALLOYS 
See also CHROMIUM BASE ALLOYS 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
High temperature corrosion studies. A. Iron: based superalloy in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
CHROMI ALLOYS/OXIDATION 
High temperature corrosion studies. A. Iron: based superalloy in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
.¢) BASE ALLOYS/OPTICAL PROPERTIES 
= <*“\ou of A-15 thin films and single crystals, 5:17151 


a ) 
CHROMIUM OXIDES/EVAPORATION 
Va ; rization processes from magnesia materials, 5:16204 (CONF- 
106 168—) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Oxidation of selected alloys during 25,000 h in superheated steam 
at 482 and 538°C, 5:16176 (ORNL/TM—7114) 
CHROMIUM-MOLYBDENUM STEELS/EMBRITTLEMENT 
Study to optimize Cr-Mo steels to resist hydrogen and temper 
embrittlement. First annual report, end of fourth quarter. 
Research copes 79-9D9-HYTEM-R3 (2 1/4 Cr-1 Mo), 5:16173 
(FE—3050-T3) 
CHROMIUM-MOLYBDENUM STEELS/FABRICATION 
Factors affectig the production and performance of thick section 
— chromium-molybdenum alloy iron castings, 5:16128 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS/DOSE-RESPONSE 
RELATIONSHIPS 
Meiosis in broad beans raised in soil contaminated with strontium- 
90, 5:16828 
Yield of chromosomal aberrations as a function of dosage in 
primary cultures of Macaca mulatta monkey kidneys fixed at 
different times (X rays), 5:16780 
CHROMOSOMAL ABERRATIONS/GENETIC VARIABILITY 
Mitomycin c-induced sister chromatid exchanges and classical 
chromosome lesions in cultured lymphocytes of saguinus 
oedipus Oedipus and saguinus fuscicollis illigeri, 5:16760 (DOE/ 
TIC—11099) 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Yield of chromosomal aberrations as a function of dosage in 
primary cultures of Macaca mulatta monkey kidneys fixed at 
different times (X rays), 5:16780 
CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid radioactive waste storage areas, 5:16803 (IDO— 12088) 
CHROMOSOMES/ELECTRON MICROSCOPY 
Human karyotype as seen by scanning electron microscopy of 
smeared lymphocytes, 5:16741 
CHROMOSOMES/KARYOTYPE 
Human karyotype as seen by scanning electron microscopy of 
smeared lymphocytes, 5:16741 
CIRCADIAN VARIA ONS 
See DAILY VARIATIONS 
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(CULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
Ci me take b aun hondria, 5:16738 
itrate succinate uptake by potato mitochondria, 5: 
CIVIL DEFENSE/DOSEMETERS 
Instrumentation requirements for pra protection from 
fallout from a nuclear war, 5:16911 (ORNL—5308) 
CIVIL DEFENSE/GOVERNMENT POLICIES 
Elements of a war-survival policy for the United States, 5:16907 
(ORNL—5308) 
Foreign civil defense studies, 5:16908 (ORNL—5308) 
CLAYS 


See also ATTAPULGITE 
ILLITE 


KAOLIN 
MONTMORILLONITE 
CLAYS/RADIONUCLIDE MIGRATION 
Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste dis 
sites. rly progress report, October-December 1979, 
5:1496 (NUREG/CR—1325) 
Measurement of penetration depths of plutonium and americium in 
sediment from the ocean floor, 5:14956 (CONF-791112—52) 
CLAYS/SORPTIVE PROPERTIES 
Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste dis; 
sites. Quarterly progress report, October-December 1979, 
5:14965 (NUREG/CR—1325) 
CLEAN AIR ACT/IMPLEMENTATION 
Air pollution regulations in state etn plans: California, 
Amador County, 5:16494 (PB—296658) 
Air pollution regulations in state implementation plans: California, 
Calaveras County, 5:16496 (PB—296660) 
Air pollution regulations in state implementation plans: California, 
Colusa County, 5:16497 (PB—296661) 
Air pollution regulations in state implementation plans: California, 
Del Norte County, 5:16498 (PB—296662) 
Air — regulations in state implementation plans: California, 
El! Dorado County, 5:16499 (PB—296663) 
Air pollution regulations in state implementation plans: California, 
Fresno County, 5:16500 (PB—296664 
Air — regulations in state implementation plans: California, 
Glenn County, 5:16501 (PB—296665) 
Air pollution regulations in state implementation plans: California, 
Great Basin Unified APCD, 5:16502 (PB—296666 
Air pollution regulations in state implementation plans: California, 
Humboldt County, 5:16503 (PB—296667) 
Air pollution regulations in state Implementation plans: California, 
imperial County, 5:16504 (PB—296668) 
Air pollution regulations in state implementation plans: California, 
Kern County, 5:16505 (PB—296669) 
Air pollution regulations in state crane plans: California, 
a County, 5:16506 (PB—296670) 
Air pollution regulations in state implementation pLans: 
California, Lassen County, 5:16508 (PB—296672) 
Air pollution regulations in state implementation plans: California, 
Los Angeles County, 5:16509 (PB—296673) 
Air pollution regulations in state implementation plans: California, 
adera County, 5:16510 (PB—296674) 
_— regulations in state implementation plans: California, 
endocino County, 5:16512 (PB—296676) 
ir pollution regulations in state implementation plans: California, 
erced County, 5:16513 (PB—296677) 
Air pollution regulations in state implementation plans: California, 
odoc County, 5:16514 (PB—296678) 
Air pollution regulations in state implementation = California, 
onterey Bay Unified APCD, 5:16515 (PB—296679) 
Air pollution regulations in state implementation plans: California, 
Nevada County, 5:16516 (PB—296680) 
Air pollution regulations in state implementation plans: California, 
Northern Sonoma County, 5:16517 (PB—296681) 
Air pollution regulations in state implementation plans: California, 
Orange County, 5:16518 (PB—296682) 
Air — regulations in state implementation pl: «s: California, 
Placer County, 5:16519 (PB—296683) 
Air — regulations in state implementation plans: California, 
Plumas County, 5:16520 (PB—296684) 
Air pollution regulations in state implementation plans: California, 
Riverside County, 5:16521 (PB—296685) 
Air pollution regulations in state implementation plans: California, 
Sacramento County, 5:16522 (PB—296686) 
Air pollution regulations in state implementation plans: California, 
San Bernardino County, 5:16523 (PB—296687) 
Air pollution regulations in state implementation plans: California, 
San Diego County, 5:16524 (PB—296688) 
Air pollution regulations in state implementation plans: California, 
San Francisco Bay Area APCD, 5:16525 (PB—296689) 
Air pollution regulations in state implementation plans: California, 
San Joaquin County, 5:16526 (PB—296690) 


A 
A 
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Air pollution regulations in state implementation plans: California, 
San Luis Obispo County, 5:16527 (PB—296691 
Air a regulations in state implementation plans: California, 
ita Barbara County, 5:16528 so 
Soaks regulations in state implementation plans: California, 
“S ta County, 5:16529 (PB 296093) 
Air pollution regulations in state implementation plans: California, 
Sierra County, 5:16530 (PB—296694) 
Air pollution regulations in state implementation plans: California, 
Siskiyou County, 5:16531 (PB_-296695) 
Air pollution regulations in state implementation plans: California, 
tanislaus County, 5:16532 (PB—296696) 
Air pollution regulations in state implementation plans: California, 
Sutter County, 5:16533 (PB—296697) 
Air pollution regulations in state implementation plans: California, 
Tehama County, 5:16534 (PB 280698 
Air pollution regulations in state im a plans: California, 
Trinity County, 5:16535 (PB—2 
Air pollution regulations in state im implementation plans: California, 
Tulare County, 5:16536 (PB—296700) 
Air pollution regulations in state —— plans: California, 
Tuolumne County, 5:16537 pt en 1) 
Air 3 cera regulations in state implementation plans: California, 
Ventura County, 5:16538 Pb. 256702) 
Air pollution regulations in state implementation plans: California, 
Yolo-Solano County, 5:16539 (PB—296703) 
Air pollution regulations in state implementation plans: California, 
Yuba County, 5:16540 (PB—296704) 
Air pollution regulations in state implementation plans: California, 
federally Se regulations, 5:16541 (PB—296705) 
CLIMATES/COMPUTERIZED SIMULATION 
Method for analysing climate in terms of architectural responses, 
5:15083 (CONF-790845— 
CLIMATES/ENVIRONMENTAL EFFECTS 
Climate program plan. Volume | of 2 (For assessing 
interrelationships between energy and climate), bs 16430 (DOE/ 
EV—0062/1) 
CLIMATES/FORECASTING 
Glaciological parameters of disruptive event analysis, 5:15003 
(PNL—2851) 
Probability of expected climate stresses in North America in the 
next one My, 5:15007 (PNL—2851) 
CLIMATES/GEOLOGIC HISTORY 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 
CLIMATES/RESEARCH PROGRAMS 
Climate program plan. Volume i of 2 (For assessing 
interrelationships between energy and climate), . 16430 (DOE/ 
EV—0062/1) 
CLIMATES/VARIATIONS 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL-—15173) 
a BREEDER REACTOR/ELECTROMAGNETIC 
Clinch River Breeder Reactor Plant safety design and 
electromagnetic pulse, 5:15826 (ORNL—5308) 
CLINCH RIVER BREEDER REACTOR/RADIATION 
PROTECTION 
Clinch River Breeder Reactor Plant safety design and 
electromagnetic pulse, 5:15826 (ORNL—5308) 
CLINCH RIVER BREEDER REACTOR/THERMAL 
INSULATION 
Thermal insulation system design and fabrication specification 
(nuclear) for the Clinch River Breeder Reactor plant, 5:15763 
(DOE/TIC—11115) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSURES/LEAK TESTING 
Methods for evaluating the leak tightness of spent fuel container 
closures, 5:14928 (NUREG/CR—1312) 
CO2 FLOODING 
a CARBON DIOXIDE INJECTION 


» * also BITUMINOUS COAL 
LIGNITE 
SOLVENT-REFINED COAL 
COAL/ALKYLATION 
Coal anion structure and chemistry of coal alkylation. Ninth 
quarterly progress report, March 1-May 31, 1979, 5:14700 
(COO—4227-9) 
COAL/CHEMICAL COMPOSITION 
Automated microscopical method for the characterization of 
pyrite in coal, 5:14702 (FE—2030-TR 16) 
Industrial Fuel Gas Demonstration Plant Program. Task II report, 
= plant process design. 2nd Issue, 5:14665 (FE— 
-13) 


COAL/PRODUCTION 


Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program. 5: ac (FE—2542-23) 
COAL/CLEANIN 
Removal of ash dl pulverized coal. Final report, 5:14628 (PB— 


294497) 
COAL/COMBUSTION 
Combustion research, 5:16334 (LBL—8619) 
COAL/CRUSHING 
Coal gasification pilot plant re rep te yject 61015 
een” report, October ber 31, a 5:14667 (FE— 


COAL/DESULFURIZATION 
$619) process research and development, 5:14620 (LBL— 


Economic evaluation of the TRW Gravichem process: one unit 
train per day of coal, 5:14622 (FE/EES—-79)1 10) 

Economic evaluation of the modified TRW Gravichem i 
one unit train per of coal, 5:14623 (FE/EES—79/11) 

Evaluation of etd. RE furization processes for coal. I. The effect 
of the Ames process on model organosulfur com 
Ames oxydesulfurization conditions), 5:14625 (I 

Fossil energy pro . I. Mini 
preparation analysis. ‘ 
ae Technical progress report, 1 April-30 June 1 
5:14746 (IS—4711) 

Fossil energy. Annual report, October 1, 1978-September 30, 1979, 
5:14624 (IS—4714) 

Magnetic separation of iron oe from coal (Patent), 5:14630 

Optimization of bacterial leaching of pyrite in coal. Final report, 
5:14621 (FE—2749-T1) 

Oxydesulfurization of coal treated with methyl iodide: 
implications for wy aye the: pom sulfur, %. 14626 (ISM—266) 

Reactor test project for c removal of pyritic sulfur from 
coal. volume ii. appendices. Final report June 1975-June 1978, 
5:14629 (PB—295212) 

COAL/DIELECTRIC PROPERTIES 
Dielectric heating of coals at 27 MHz, 5:14706 (ISM—267) 
CGAL/EMULSIFICATION 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel. Addendum to final report, 5:14751 (FE—2437-T1) 

Investigation of fuels containing coal-oil-water em: Fifth 
— A 1 October 1978-1 December 1978, 5:14753 


COAL/ENERGY SOURCE DEVELOPMENT 
Environmental assessments of alternative energy strategies in the 
United States, 5:16701 (CONF-791172—1) 
COAL/ENVIRONMENTAL IMPACTS 
The direct use of coal: prospects and problems of production and 
combustion, 5:14724 (PB. 295797) 
COAL/FLUIDIZED-BED COMBUSTION 
Industrial application of fluidized-bed combustion. Phases I and II 
Quarterly technical progress report, April-June 1979, 5:14752 
(FE—2473-33) 
Limestone sorbent regeneration in externally fired rotary kilns, 
5:14749 (ANL/CEN/FE—79-12) 
Support studies in fluidized-bed combustion. Quarterly report, 
April-June 1979, 5:14748 (ANL/CEN/FE—79-8) 
COAL/HEATING 
Dielectric ae st coals at 27 ay 5:14706 (ISM—267) 
COAL/HYDRAULIC TRANSPO 
Hydrotransport JivtEN £5203) PY 1979 progress report (Large 
particle), 5:14747 (PN 
COAL/HYDROGENATIO ON 
oI process research and development, 5:14620 (LBL— 
861 
Kinetic a of the liquefaction by catalytic hydrogenation of 
various Utah coals Ph. D. Thesis; 214 references), 5:14632 


Research hee 5 develo cae a of zapid hydrogenation for coal 


conversion to synthetic motor fuels (riser cracking of coal). 
Third quarter report, October 1 to December 31, $977, 5:14691 
(FE—2307-30) 
COAL/LEACHING 
Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE—2542-23) 
COAL/MEETINGS 
26th DGMK general meeting in Berlin, October 4-6, 1978, 5:14760 
(INKA-Conf—78-068-000 
COAL/NUCLEAR REACTION ANALYSIS 
Design, construction, and characterization of a facility for neutron 
Pg! ma ray analysis of sulfur in coal using californium- 
:14704 (IS-T—874) 
COAL/POWER GENERATION 
Environmental assessments of alternative energy strategies in the 
United States, 5:16701 (CONF-791172—1) 
COAL/PRODUCTION 
Impact of the 1977-78 coal miners’ strike on Illinois Electric 
Utilities, 5:15928 





COAL/PYROLYSIS 


COAL/PYROLYSIS 
Research and ane oa of rapid hydrogenation for gent 


conversion to synthetic motor fuels (riser cracking of coal). 
Third Sor” October 1 to December 31, 1977, 5:14691 
COAL/QUANTITATIVE CHEMICAL ANALYSIS 
Quality demands on coal for combustion, and methods to 
a quality parameters, 5:14708 (STUDSVIK/E4—79/ 


73) 
COAL/RESEARCH PROGRAMS 
Fossil Energy Program report. University activities, 1 October 
1977-30 aaa 1978 (US DOE supported), 5:14619 (DOE/ 


FE—0002. 
Fossil bo te rt, 1 October 1977-30 September 1978 
(US DOE), 5: 14618 ( cha 1) 
COAL/SOCIO-ECONOMIC FACTOR 
The direct use of coal: prospects and alte of production and 
combustion, 5:14724 (PB.-295797 ) 
COAL/SPECIFICATIONS 
Industrial Fuel Gas Demonstration Plant Program. Task II report, 
— plant process design. 2nd Issue, 5:14665 (FE— 
-13 
COAL/STRUCTURAL CHEMICAL ANALYSIS 
Estimation of average polynuclear aromatic ring size in an Iowa 
vitrain and a Virginia vitrain, 5:14705 (ISM—261) 
COAL/TRANSPOR 
Analysis of brokerage feasibility for unit coal train shipments to 
the Midwest, 5:14741 (CONF-800128—1) 
Coal/oil mixture pipeline: a viable alternative coal transportation 
system, 5:14740 (CONF-791160—2) 
AL CHEMICALS 


See COAL EXTRACTS 
COAL DEPOSITS/EVALUATION 
Evaluation of coking coals in Colorado. Resource series 7, 5:14729 
(DOE/TIC—11112) 
Saw report on coal deposits of Peru, 5:14728 (DOE/IA— 
) 


COAL EXTRACTS/HYDROGENATION 
Coal liquefaction test center. Quarterly technical progress report, 
January-March 1979, 5:14683 (FE—1517-81) 
COAL EXTRACTS/TOXICITY 
Four-hour algal bioassays for assessing the toxicity of coal-derived 
materials, 5:16854 (CONF-80022 23—2) 
COAL FINES/DESULFURIZATION 
Fossil energy. Annual report, October 1, 1978-September 30, 1979, 
5:14624 (IS—4714) 
COAL GAS/CHEMICAL COMPOSITION 
Thermodynamic equilibria of multicomponent gas mixtures, 


5:1 
COAL GAS/DESULFURIZATION 
Process for removal and recovery of sulfide from coal gas 
(Patent), 5:14631 
COAL GAS/THERMODYNAMIC ACTIVITY 
eee equilibria of multicomponent gas mixtures, 
COAL GASIFICATION 
See also BI-GAS PROCESS 
FLASH HYDROPYROL YSIS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
TEXACO GASIFICATION PROCESS 
TRI-GAS PROCESS 
U-GAS PROCESS 
WINKLER PROCESS 
Alternative process schemes for coal conversion. Progress report 
February 1-April 30, 1979, 5:14639 (BNL—51075) 
Economic and social costs of coal gasification vs coal electricity 
J one space heat to the tral US, 5:14755 (CONF- 
Thermodynamic equilibria of multicomponent gas mixtures, 


$: 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Specifications and — of a pressurized laminar-flow isothermal 
reactor for studies of coal reactivity, 5:14646 (FE—2030-TR15) 
COAL GASIFICATION/CHEMICAL REACTIONS 
Coal gasification pilot plant — rt studies. Project 61015 
7 report, October 1 ember 31, 1978, 5:14667 (FE— 


COAL GASIFICATION/COMMERCIALIZATION 
Environmental readiness document: coal gasification. 
Commercialization phase III planning, 5:14642 (DOE/ERD— 
0012(Rev.)) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Comparative assessment of health and safety impacts of coal use, 
5:14680 (DOE/EV —0069) 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Application of availability engineering to coal gasification systems, 
5:14641 (CONF-791204—28) 
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Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE—2542-23) 

Phase I: the p or oT amas plant. Local resources 
report, 5:1 (FE 2542-21 

Phase I: the pipeline gas -» an NO plant. Annual technical 
oe report, 1 July 1978-30 June 1979, 5:14651 (FE—2542- 


Pipeline Gas Demonstration Plant. Phase I. Quarterly technical 
rt, June-August 1979, 5:14645 (FE—2012-075) 
COAL‘ ASIFICATION/ENVIRONMENTAL IMPACTS 
Leading trends in environmental regulation that affect energy 
development. Final report, 5:16714 (DOE/EV—01682) 
COAL GASIFICATION/FLUIDIZED BED 
Development of a fast fluid bed coal gasification process. Phase I. 
Final report, July 1976-April 1979 (Diagrams; no text), 5:14648 
(FE—2361-45(Vol.2)) 
COAL GASIFICATION/GAS ANALYSIS 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID—15644-79-3) 
COAL GASIFICATION/HEALTH HAZARDS 
a id for new energy system pollutants, 5:16767 (ORNL— 


COAL  GASIFICATION/HOT GAS CLEANUP 
Simultaneous high-temperature removal of alkali and particulates 
a a tee gasification system. Second quarterly technical 
ess report, February-April 1979, 5:14668 (FE—3245-4) 
COAL ASIFICATION/MATERIALS 
Corrosion resistance of refractories exposed to molten acidic coal- 


ash slags, 5:14675 
COAL GASIFICATION/PILOT PLANTS 
Coal gasification pilot plant support studies. Project 61015 
quarterly report, October 1-December 31, 1978, 5:14667 (FE— 


2806-3) 
COAL GASIFICATION/SHIFT PROCESSES 
Shift conversion of raw gas from gasification of coal (Patent), 
5:14674 
COAL GASIFICATION/WASTE DISPOSAL 
Earth sciences, 5:14713 (ORNL—5620) 
COAL GASIFICATION PLANTS/DESIGN 
Coal gasification pilot plant support studies. Project 61015 
Soon report, October 1-December 31, 1978, 5:14667 (FE— 
2 
Development of a single-stage, entrained-flow, short-residence- 
time hydrogasifier. Final report, 5:14650 (FE—2518-24) 
Phase I: the pipeline gas demonstration plant. Annual technical 
progress report, 1 July 1978-30 June 1979, 5:14651 (FE—2542- 
20 


Pipeline Gas Demonstration Plant. Phase I. Quarterly technical 
progress report, June-August 1979, 5:14645 (FE—2012-075) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 


Evaluation of eight environmental control systems for low-BTU 
coal gasification plants, 5:14712 (ORNL—5481) 
Pipeline Gas Demonstration Plant. Phase I. Quarterly technical 
pro; report, June-August 1979, 5:14645 (FE—2012-075) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental readiness document: coal gasification. 
Commercialization phase III planning, 5:14642 (DOE/ERD— 
0012(Rev.)) 
COAL GASIFICATION PLANTS/EQUIPMENT 
Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL/TM—6810) 
COAL GASIFICATION PLANTS/FAILURE MODE 
ANALYSIS 
Failure analysis of coal-gasification pilot plant components, 
5:14640 (CONF-791169—1) 
COAL GASIFICATION PLANTS/MATERIALS 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1979, 5:14669 (FE—6010-19) 
Preparation of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 (PE 2286-44) 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1-June 30, 
1979, 5:14644 (FE—1784-54) 
COAL GASIFICATION PLANTS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. nd progress report, April 1-June 30, 
1979, 5:14644 (FE—1784-54) 
COAL GASIFICATION PLANTS/MATHEMATICAL 
MODELS 
Development of a single-stage, entrained-flow, short-residence- 
time hydrogasifier. Final report, 5:14650 (FE—2518-24) 





MAY 31, 1980 


COAL GASIFICATION PLANTS/POLLUTION CONTROL 
Evaluation of eight environmental control systems for low-BTU 

coal gasification plants, 5:14712 (ORNL—5481) 

COAL USTRY, GY SOURCE DEVELOPMENT 
er) my tl increased coal utilization, 5:14717 (CONF- 
Water effects of the use of western coal for electrical production, 

5:14756 (PNL—3136) 

COAL INDUSTRY/ENVIRONMENTAL IMPACTS 

Consequences of increased coal utilization, 5:14717 (CONF- 
791108—16) 

ROCKY 1: An energy-environment model of coal and electricity 
supply, 5:14719 (LA—7988) 

COAL INDUSTRY/LABOR RELATIONS 
Impact of the 1977-78 coal miners’ strike on Illinois Electric 

Utilities, 5:15928 
COAL INDUSTRY/MATHEMATICAL MODELS 
ROCKY 1: An energy-environment model of coal and electricity 
a ly, 5:14719 (LA—_7988) 
AL USTRY/SOCIO-ECONOMIC FACTORS 
Assessment of the relative socioeconomic effects of increased coal 
—e in the United States, 5:14754 (ANL/EES-TM— 


er of increased coal utilization, 5:14717 (CONF- 
— 16) 
COAL INDUSTRY/WATER REQUIREMENTS 
Water effects of the use of western coal for electrical production, 
5:14756 (PNL—3136) 
COAL LIQUEFACTION 
See also EXXON LIQUEFACTION PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
COAL LIQUEFACTION/CATALYSTS 

Coal liquefaction test center. Quarterly —— progress report, 
January-March 1979, 5:14683 (FE—1517- 

Developmental research program for clean industrial and 
transportation fuels from coal. Milestone report on comparison 
of catalysts, March 1979, 5:14692 (FE—2514-M4 

Selectivity of catalysts towards coal-derived products, 5:14698 
(SAND—79-1826C) 

COAL LIQUEFACTION/CHEMICAL REACTIONS 

Selectivity of catalysts towards coal-derived products, 5:14698 
(SAND—79-1826C) 

COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 

Comparative assessment of health and safety impacts of coal use, 
5:14680 (DOE/EV—0069) 

COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 

Leading trends in environmental regulation that affect energy 
development. Final report, 5:16714 (DOE/EV—01682) 

COAL LIQUEFACTION/HEALTH HAZARDS 
Dosimetry for new energy system pollutants, 5:16767 (ORNL— 


5308) 
COAL LIQUEFACTION/WASTE DISPOSAL 
Earth sciences, 5:14713 (ORNL—5620) 
COAL LIQUEFACTION PLANTS/DESIGN 
EDS coal bey process development. Phase IV. Interim 


pea 5:14693 (FE—2893-32) 
EDS coai a process development. Phase IV. Interim 
report, 5:14694 (FE—2893-33) 

EDS coal liquefaction process development, phase IV. EDS 
commercial plant study design update, offsite design basis: 
Illinois coal market flexibility sensitivity case. Interim report, 
5:14695 (FE—2893-37) 

SRC-I coal refinery. Task 4. Management plan, 5:14697 (QRO— 
3054-TS5) 

COAL LIQUEFACTION PLANTS/ECONOMIC ANALYSIS 

SRC-I coal refinery. Task 4. Management plan, 5:14697 (ORO— 


3054-TS5) 
COAL LIQUEFACTION PLANTS/ECONOMICS 
EDS coal liquefaction process development. Phase IV. Interim 
report, 5:14693 (FE—2893-32) 
COAL LIQUEFACTION PLANTS/EQUIPMENT 
Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL/TM—6810) 
COAL LIQUEFACTION PLANTS/FINANCING 
SRC-I coal refinery. Task 4. Management plan, 5:14697 (ORO— 
3054-T5) 
COAL LIQUEFACTION PLANTS/MATERIALS 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1979, 5:14669 (FE—6010-19) 
COAL LIQUEFACTION PLANTS/PRODUCTION 
SRC-I coal refinery. Task 4. Management plan, 5:14697 (ORO— 
3054-T5) 
COAL LIQUEFACTION PLANTS/RESIDUES 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, June-August 1979, 5:14686 (FE—1800-42) 


COAL PREPARATION PLANTS/MINERAL WASTES 


Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979, 5:14684 (FE—1800- 


39(Vol.1) 
COAL LI ‘CHEMICAL PROPERTIES 
aodeg my ees tap coal yar tenes and 
P 5:14688 2031-14) 
COAL L UIDS/COMBU ON PRODUCTS 
Effects of impurities in coal-derived li on accelerated hot 
E/NASA/2593—79/ 13) 


corrosion of ys, 5:14681 
COAL LIQUIDS/ENTHALPY 
Fh cea sae, Kevenkc rsa 
jovem ° an ’ 
1979, 5:14647 2286-44)” _ 
COAL LIQUIDS/ FRACTIONATION 
and structure of coal derived tenes and 


preasphaltenes. Interim 5:14688 2031-14) 
Elucidation of coal stone. paneN aide its by short residence-time 
extractive _—- (Ph.D. thesis 1 168 references), 5:14687 


(FE—2006-T2) 
COAL LIQUIDS/HYDROGENATION 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
September-November 1979, 5:14689 (FE—2034-17) 
COAL LIQUIDS/IMPURITIES 
Effects of — in ee ee 
corrosion of su; 
COAL LI UIDS/MARKET 
EDS phase 
commercial plant study design update, offsite design bass: 
Illinois coal market flexibility sensitivity case. Interim report, 
5:14695 — 2893-37) 
COAL LIQ’ S/MUTAGEN SCREENING 
Exploratory research on m activity of coal-related 
materials. Fy phan jovember 1, 1979-February 29, 
1980, 5:14757 —2) 


Mu — of nitrogen compounds from synthetic crude oils: 
= ~ resus and biological testing, 5:16855 (CONF- 
COAL LIQUIDS/SPECIFIC HEAT 
Thermodynamic meg dp of materials derived from coal 
liquefaction, 5:14701 Sal at CGAICAT /2) 
COAL LIQUIDS/STRUCTURAL C omy = ANALYSIS 
Elucidation of coal structural components by short 
extractive —— (Ph.D. thesis: 1 168 yd merch. $:14687 


(FE—2006-T2) 
COAL Leiisdads seueaiee ar cmeade; PROPERTIES 
Thermod: snag dt _—— of materials derived from coal 
liquefaction, 5:14701 (DOE/BETC/TPR—79/2) 
COAL peng Rtennsung bl 
Four-hour a > coment the toxicity of coal-derived 
a 16854 (CONF-800223—2) 
COAL MINES 
Directory of mini a for 1978 (Montana), 5:14739 
bee MINES/CA A era 
xisting and proposed ace 
VIII summary (In CO, MT, ND, UT, Wy sp), SD), 5: 5314736 fo 
295332) 
COAL MINES/EMPLOYMENT 
Impact of the 1977-78 coal miners’ strike on Ilinois Electric 
Utilities, 5:15928 
COAL MINES/PRODUCTION 
Impact of the 1977-78 coal miners’ sirike on Illinois Electric 
Utilities, 5:15928 
COAL MINES/WATER TREATMENT 
Gamma radiation treatment of waters from lignite mines. Final 
report re 1974-August 1976, 5:14716 (PB—295802) 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/PRODUCTION 
Colorado coal reserves depletion data and coal mine summaries. 
Final report, 5:14730 (USGS-OFR—79-1) 
Western coal development monitoring system: a survey of coal 
mining Sia et in the West (Production in capacity; forecasting 
to an 14731 ne 


sett test :poabeet oie ontes removal of pyritic sulfur from 
coal. volume ii. Final report June 1975-June 1978, 
5:14629 (PB—29 — 
COAL PREPARATION/CYCLONE SEPARATORS 
Laminar Flow Cyclone Development Pro . Quarterly 
technical ie October 1, 1979-December 31, 1979, 
5:14745 (PE ~3242- 
COAL PREPARATION PLANTS/MINERAL WASTES 
Trace element characterization and removal from coal and coal 
wastes, 5:14720 een . no. ?, 
a al 


on accelerated hot 
E/NASA/2993~- 797 13) 


Utilization of coal associated minerals. 
April 1, 1979-June 30, "1979, 5:14743 





COAL RESERVES/CLASSIFICATION 


COAL RESERVES/CLASSIFICATION 
Evaluation of coking coals in Colorado. Resource series 7, 5:14729 
(DOE/TIC—11112) 
COAL SEAMS/DEGASSING 
Drilling horizontal holes in coal bed from the surface with water 
jets, 5:14737 (SAND—80-0057C) 
COAL-DERIVED LIQUIDS 


Q 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CFFF 
COAL-FIRED MHD GENERATORS/COMBUSTORS 
Operation, maintenance and modification of DOE/PETC two- 
stage MHD pressurized coal combustor. Quarterly activity 
report, October 1-December 31, 1979, 5:15950 (COO—4049-15) 
Operation and maintenance of DOE/PETC two-stage MHD 
pressurized coal combustor. Quarterly activity report, July 1, 
1979-September 30, 1979, 5:15949 (COO—4049-14 
COAL-FIRED MHD GENERATORS/DIFFUSERS 
Heat transfer including particle and gas radiation in subsonic 
MHD diffuser-II, 5:15956 (CONF-800104—7) 
COAL-FIRED MHD GENERATORS/ELECTRODES 
MHD electrode development. Quarterly report for the period 
April-June 30, 1979, 5:15951 (FE—15529-3) 
COAL-FIRED MHD GENERATORS/HEAT RECOVERY 
MHD Heat and Seed Recovery bg ge | an Sixth 
yy report, April-June 1979, 5:15953 (ANL/MHD—79- 
1 


COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
MHD electrode development. Quarterly report for the period 
April-June 30, 1979, °F 15951 (FE—15529-3) 
COAL-FIRED MHD GENERATORS/RESEARCH 
PROGRAMS 
Critical contributions in MHD power generation. Quarter] 
per oy rogress report, December 1, 1977-February 28, 1978, 
5:15940 (FE—2215-12) 
COAL-FIRED MHD GENERATORS/SEED RECOVERY 
MHD Heat and Seed Recovery Technology Project. Sixth 
quarterly report, April-June 1979, 5:15953 (ANL/MHD—79- 


13) 
COAL-FIRED MHD GENERATORS/SLAGS 
Electrode system maintenance processes in slagging MHD 
generators. Final report, 5:15958 (EPRI-AF—1223) 
Heat transfer including radiation and slag particles evolution in 
MHD channel-I, 5:15957 (CONF-800104—8) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
Operation, maintenance and modification of DOE/PETC two- 
stage MHD pressurized coal combustor. Quarterly activity 
report, October 1-December 31, 1979, 5:15950 (COO—4049-15) 
COASTAL REGIONS/LAND USE 
State of hawaii coastal zone management program and final 
environmental impact statement, 5:16694 (PB—296715) 
COASTAL REGIONS/METEOROLOGY 
Transport and diffusion climatology of the US Atlantic and Gulf 
coasts, 5:16429 (BNL—26891) 
COASTAL REGIONS/STORMS 
Storm a, 5:16630 (DOE/TiC—11059) 
COASTAL WATERS/HYDROCARBONS 
Environmental research, 5:15872 (LBL—8619) 
COATED FUEL PARTICLES/PERFORMANCE TESTING 
Postirradiation examination report of TRISO and BISO coated 
ThO: particles irradiated in capsules HT-31 and HT-33 
(HTGR), 5:15753 (GA-A—15544) 
COATING (SURFACE) 
See SURFACE COATING 
COATINGS 
See also PAINTS 
COATINGS/CRYSTAL STRUCTURE 
Surface structures of metallic monolayers on metal crystal 
surfaces, 5:16139 
COATINGS/DATA COMPILATION 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
COATINGS/NONDESTRUCTIVE TESTING 
Examination of a 15.24-cm ball valve from the Morgantown 
Energy Technology Center Lock Hopper Valve Testing and 
Development Project: failure analysis report, 5:14637 (ANL/ 
MSD/FE—79-4) 
COBALT/CATALYTIC EFFECTS 
es process for treating light gasoline stocks (Patent), 


COBALT 60/ADSORPTION 
Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste disposal 
sites. Quarterly progress roy October-December 1979, 
5:14965 (NUREG/CR—1325) 
COBALT 60/FISSION PRODUCTS 
Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 
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COBALT ALLOYS/HYDROGEN STORAGE 
Role of atmosphere in the crystallization of amorphous plasma- 
ed Sm-Co deposits, 5:15040 
COBAL ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
COBALT COMPOUNDS/BIOASSAY 
Marine chemistry of energy E01 enerated Ss Iron-55 
phenomenon, 5:16648 
COBALT OXIDES/INTERACTI 
Interaction between SO2 and - oxides, 5:16215 (CONF- 
7706 168— 


) 
COBALT OXIDES/SULFIDATION 
Interaction between SO: and refractory oxides, 5:16215 (CONF- 
7706168—) 
COENZYME I 
See NAD 
COENZYME II 
See NADP 
COGENERATION 
See CO-GENERATION 
CO-GENERATION/DEMONSTRATION PROGRAMS 
District heating and cooling systems for communities through 
power plant retrofit and distribution network. Volume 3. Tasks 
4-6. Final report, 5:16096 (COO—4979-1(Vol.3)) 
District heating and cooling systems for communities through 
wer plant retrofit and distribution network. Volume 4. Tasks 
-9. Final report, 5:16097 (COO—4979-1(Vol.4)) 
CO-GENERATION/EVALUATION 
Industrial cogeneration o pee rogram. : report, 
September 1979, 5:16067 (DOE/C 74500 
CO-GENERATION/FEASIBILITY STUDIES 
een electricity and heat generation in dairy industry, 


:1606 
CO-GENERATION/INSTITUTIONAL FACTORS 
Decentralized electricity and cogeneration options, 5:15933 
CO-GENERATION/OPTIMIZATION 
Industrial cogeneration o} eee ne Final report, 
September 1979, 5:16067 (DOE/CS/4300—1) 
CO-GENERATION/TECHNOLOGY ASSESSMENT 
Decentralized electricity and cogeneration options, 5:15933 
COKE OVENS/HEAT RECOVERY 
Study of the possibilities of recovering lost heat in thermal 
installations, 5:16072 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/WAVE PROPAGATION 
Study of nonlinear waves described by the cubic Schroedinger 
equation, 5:17158 (UCRL—52920) 
COLEOPTILE/DECOMPOSITION 
Comparison of acid-induced cell wall loosening in Valonia 
ventricosa and in oat coleoptiles, 5:16730 
COLLECTIVE ACCELERATORS/FEASIBILITY STUDIES 
Phase modulated collective ion accelerator, 5:16345 
COLLIERIES 
See COAL MINES 
COLORADO/COAL DEPOSITS 
Evaluation of coking coals in Colorado. Resource series 7, 5:14729 
(DOE/TIC—11112) 
COLORADO/COAL MINES 
Existing and proposed surface and undergoing coal mines region 
VIII summary, 5:14736 (PB—295332) 
COLORADO/COAL RESERVES 
Colorado coal reserves depletion data and coal mine summaries. 
Final report, 5:14730 (USGS-OFR—79-1) 
Evaluation of coking coals in Colorado. Resource series 7, 5:14729 
(DOE/TIC—11112) 
COLORADO/DATA COMPILATION 
Nure aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle, 
5:14897 (GJBX—35(80)(Vol.2)) 
COLORADO/GEOTHERMAL ENERGY 
aa al direct use of hydrothermal energy in Colorado, 
:1 
COLORADO/GEOTHERMAL RESOURCES 
me direct use of hydrothermal energy in Colorado, 


COLORADO/HYDROLOGY 
Hydrologic monitoring program, Rifle Oil Shale Facility Site, 
Colorado. Progress report, 5:14868 (PNL—3220) 
COLORADO/OIL SHALE DEPOSITS 
Oil shale resources of the Naval Oil Shale Reserve No. 1, 
Colorado, 5:14838 (LETC/RI—79/2) 
COLORADO/RADIOMETRIC SURVEYS 
Nure aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle, 
5:14897 (GJBX—35(80)(Vol.2)) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
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COLUMBIA RIVER BASIN/GEOLOGIC FAULTS 
Structural geology of the Columbia Plateau and environs as 
related to the waste isolation safety assessment program, 5:16922 


Mos ive 
COLUMBIA R BASIN/GEOLOGIC STRUCTURES 
Structural geology of the Columbia Plateau and environs as 
ag Pest) waste isolation safety assessment program, 5:16922 
COLUMBIA RIVER BASIN/GEOLOGY 
Preliminary subsurface hydrologic considerations: Columbia River 
—_ physiographic province (Pasco Basin), 5:16920 (PNL— 


COLUMBIA RIVER BASIN/HYDROLOGY 
Preliminary subsurface hydrologic considerations: Columbia River 
es physiographic province (Pasco Basin), 5:16920 (PNL— 


COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/DESIGN 
Fresnel/photovoltaic concentrator oe experiment for the 
Dallas-Fort Worth airport. Phase 1: system design, final 
technical report, 1 pan ty 1978-28 ieaetiey 1979, 5:15309 (DOE/ 
CS/95311—1) 
COMBINED-CYCLE POWER PLANTS 
Combined cycle central receiver solar hybrid power system, 
5:15310 (SAND—79-8073) 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Combined cycle research a. Quarterly technical progress 
Tei” 11, January 1-March 31, 1979, 5:15673 (MIT—2295- 
Development of high temperature turbine subsystem technology 
to a Technology Readiness Status, Phase II. Progress report, 
May 1979, 5:15682 (FE—1806-68) 
COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Combined cycle research program. Quarterly technical progress 

— ww 11, January 1-March 31, 1979, 5:15673 (M 28)295- 
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COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

IN-SITU COMBUSTION 
COMBUSTION/COORDINATED RESEARCH PROGRAMS 
Thermochemical conversion of biomass: an overview of R and D 

activities sponsored by the Biomass Energy Systems Branch of 

DOE, 5:15049 (PNL-SA—8266) 
COMBUSTION/RESEARCH PROGRAMS 

Combustion research, 5:16334 (LBL—8619) 

COMBUSTION PRODUCTS/ACTIVATION ANALYSIS 

Elemental analysis of combustion products by neutron activation, 

5:16239 (UCRL—83668 
COMBUSTION PRODUCTS/COMPUTER CALCULATIONS 
Modified NASA-Lewis Chemical Equilibrium Code for MHD 
ap) lications, 5:15946 (ANL/MHD—79-15) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Effects of impurities in coal-derived liquids on accelerated hot 
corrosion of superalloys, 5:14681 (DOE/NASA/2593—79/13) 
COMBUSTION PRODUCTS/REMOVAL 

Combustion research, 5:16334 (LBL—8619) 

COMBUSTION PRODUCTS/THERMODYNAMIC 

PROPERTIES 

a NASA-Lewis Chemical a Code for MHD 

a 5:15946 (ANL/MHD—79-15) 
co RS/AIR POLLUTION 
Effect of primary-zone equivalence ratio on pollutant formation, 
5:16448 (N—79-23086 
COMBUSTORS/COMPUTER CODES 
Modified NASA-Lewis Chemical Equilibrium Code for MHD 
lications, 5:15946 (ANL/MHD—79-15) 
COMBUSTORS/DESIGN 
Optimisation of conditions for suspension firing/combustion of 
fuel product concentrates extracted from urban wastes, 5:16339 
COMBUSTORS/FABRICATION 
Optimisation of conditions for suspension firing/combustion of 
fuel product concentrates extracted from urban wastes, 5:16339 
ere STORS/MODIFICATIONS 
lication of combustion modifications of industrial equipment. 
inal report, January 1976—May 1977, 5:16335 (PB—294214) 
COMBUSTORS/PERFORMANCE TESTING 
Development of high temperature turbine subsystem technology 
to a Technology Readiness Status, Phase II. Progress report, 
May 1979, 5:1 $82 (FE—1806-68) 

Operation and maintenance of DOE/PETC two-stage MHD 
ressurized coal combustor. Quart 3949 (COO. 089-15) report, July 1, 
979-September 30, 1979, 5:15949 (C 

COMMER BUILDINGS 
See also RESTAURANTS 
COMMERCIAL BUILDINGS/DESIGN 
Design guidelines for energy conservation in skating rinks and 
arenas, 5:16021 


COMPRESSORS/FAILURE MODE ANALYSIS 


COMMERCIAL BUILDINGS/ENERGY AUDITS 

Saving money with energy conservation: an energy audit 
workbook for retail stores, 5:16013 (DOE/CS—009: 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
guidelines for energy conservation in skating rinks and 
arenas, 5:16021 

neem a in existing arenas (three case studies), 

——, coservation status and needs: medium-sized commercial/ 

trial firms, 5:16042 (CONS—0248-T1) 

Policy options for energy conservation (82), a checklist of 
legislation to conserve energy prepared for consideration of 
legislation leaders of the Notices. 5:15902 (PB—297360) 

Saving money with energy conservation: an energy audit 
workbook for retail stores, 5:16013 (DOE/CS—0098) 

COMMERCIAL BUILDINGS/FUEL CELL POWER PLANTS 

Venture analysis case study for on-site fuel cell energy systems. 
Final report, 5:15970 (FCR—0783(Vol.1)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume II. A ~ > A through I. Final report, 5:15971 

(.) 
case study for on-site fuel cell energy systems. 
a pervade J: a sector analysis. Final report, 
5:15972 (FCR—0783(Vol. 
ne yeast BUILDINGS POWER DEMAND 
pawn og) consumption. Volume 2. 1977-June 1979 (citations 
[a the NTIS data base). Report for 1977-June 1979, 5:15994 

I gibi 6 oe 
lectric power consumption (citations from eT 
Index data base). Rapaet for 1970-June 1979, 5:15995 (NTIS/ 
PS—79/0775) 

COMMERCIAL BUILDINGS/RETROFITTING 
oe eines in existing arenas (three case studies), 


COMMERCIALIZATION 
See also TECHNOLOGY TRANSFER 
New product production costs and learning theory (For products 
in transition from development to commercialization), 5:15888 
(K/D—S5073 
COMMODITIES, 
ae interpretation of market shares, 5:15861 (BNL— 


See also PLANNED COMMUNITIES 
COMMUNITIES/DISTRICT HEATING 
District heating and cooling systems for communities through 
wer plant retrofit distribution network. Final report, 
cam. 1, 1978-May 31, 1979, 5:16094 (COO—4977/ 
1 2)) 
COMMUNITIES/ENERGY CONSERVATION 
Energy conserving site design case study-Radisson, New York. 
Final report, 5:16090 (DOE/CS/4212_-T1) 
Energy conserving site design case study, Burke Center, Virginia. 
Final rt, 5:16089 (DOE/CS—50: 
COMMUNITIES/ENERGY CONSUMPTION 
Energy conserving site design case study, Burke Center, Virginia. 
Final report, 5:16089 (DOE/CS—S5051) 
COMMUNITIES/PLANNING 
Energy conserving site design case study-Radisson, New York. 
Final rt, 5:16090 (DOE/CS/4212—T1) 
(ECOLOGICAL) 
See ECOSYSTEMS 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/FABRICATION 
Fibre reinforced SiO2-glass for application at high temperatures, 
5:16216 (CONF-7706168—) 
COMPOSITE MATERIALS/FRACTURE PROPERTIES 
Fibre reinforced SiO2-glass for application at high temperatures, 
5:16216 (CONF-7706168—) 
COMPOSITE MATERIALS/OPTICAL PROPERTIES 
Optical properties of metallic surfaces, small particles ee 
—_ ite coatings for solar energy conversion applica’ 
technical report, April 1, 1977-August 31, 19 51543 15433 
(DOEJET/20413-- 1) 
COMPOSITE MATERIALS/THERMAL CONDUCTIVITY 
Fibre reinforced SiQ2- “omy for application at high temperatures, 
5:16216 (CONF-7706168—) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/WASTE DISPOSAL 
= MPe 3) aa Energy Storage (CAES), 5:15686 (PNL— 
COMPRESSORS/ AVAILABILITY 
Survey of industrial coal conversion eq oe 
executive summary, 5:14670 (ORNL/ I MEM 68 
COMPRESSORS/FAILURE MODE ANALYSIS 
Recompression heater failure: dnamic analysis of rotating train. 
Phase I. Final report, 5:16289 (UCRL—15153) 





COMPRESSORS/MECHANICAL VIBRATIONS 


COMPRESSORS/MECHANICAL VIBRATIONS 
Recompression heater failure: dnamic analysis of rotating train. 
Phase I. Final rt, 5:16289 (UCRL—15153) 
COMPUTER CALCULATIONS (CIENCY 
LINPACK working note #3: Fortran BLAS timing, 5:17281 
ANL—80-24 
co CODES 
Two-dimensional electron temperature poy in thermionic 
converters. TM79-0009, 5:15965 (DOE/ET/15422—1) 
COMPUTER CODES/A CODES 
ANSS54: a computer subroutine for predicting fission gas release, 
5:15729 (NUREG/CR—1213) 
COMPUTER CODES/B CODES 
Mathematical modeling of the lithium-aluminum, iron sulfide 
(BATRY, for current, overpotential, and reaction rate 
on for LiAl/FeS cell, in FORTRAN), 5:15853 (LBL— 
User’s manual for biosphere and dose simulation program 
i ), 5:16690 (UCRL— 15188) 
COMPUTER CODES/COMPARATIVE EVALUATIONS 
Waste Isolation Safety Assessment Program, 5:16485 (PNL— 


iso 
COM CODES/D CODES 

A proposed rationale to adapt DELFIC to subsurface bursts. Final 

rt, January-August 1978, 5:16422 (AD-A—069048) 

D AG Input Generator (DIG) user’s guide (In COBOL for 
CDC 6600), 5:17295 (SAND—79-8075) 

Energy-efficient buildings, 5:15992 (LBL—8619) 

Evaluation of residential building ener; YF rformance standards 
(Use of DOE-2 program), 5:1 ris —9816) 

Investigation of routines for inverting block tridiagonal matrices 
¢ BT/SOLBT and BTMS, for CDC 6600 and 7600), 

17298 (SAND—80-8206) 

Site and building energy conservation study: survey of pee 
131, Engineering (DOE-1 simulation), 5:16019 (UCRL—15192) 

Site and building energy-conservation study: survey of st 
321, Material Fabrication Shops (DOE-1 simulation), 5:1601 
(UCRL—15191) 

Site and building energy-conservation study: survey of Building 
251, Diagnostic Chemistry (DOE-1 simulation), 5:16017 
(UCRL—15190) 

Site and building energy-conservation study: survey of Building 
231, Development and Assembly (DOE-1 simulation), 5:16016 
(UCRL—15189) 

COMPUTER CODES/E CODES 
: a Transform by polynomial evaluation (Evalpoly), 

Joint Gaussian probability plot program (ECP2D, plots ellipses of 

constant likellihood, for CDC 7600), 5:17301 (UCID 18513) 
COMPUTER CODES/F CODES 

Raster generation in the array processor: trials and traumas (FPS 

Array Processor; FILLAP code in APAL), 5:17306 (UCRL— 


84015) 
COMPUTER CODES/I CODES 

User’s manual to the ICRP Code. a series of computer programs 
to perform dosimetric calculations for the ICRP Committee 2 
report, 5:16797 (ORNL/TM—6980) 

Users manual for ILUCG (For solving linear systems arising from 
nine-point discretization of partial differential equations, for 
CRAY-1), 5:17302 (UCID—18560) 

COMPUTER CODES/K CODES 

KADIS: a program to analyze the disassembly phase of 
h accidents in (LMFBRs), 5:15798 (DOE-tr—113) 

KENO-IV/GG, the combinatorial geometry version of the 
KENO Monte Carlo criticality safety program, 5:16298 

/CR—0709) 
Tada hpuseoche cungiing tovage 
i ube sampli user’s guide) (LHC, in 
FORTRAN), 5:17293 (SAND 79-1473) 

LOCA MK ILA ee calculating fuel and cladding 
temperatures in SG following a loss-of-coolant accident, 
5:15800 (AEEW-R—1231) 

COMPUTER mao | ye al ‘ 

Computer programs in ge for graphite furnace 
atomic absorption — the method of oiiton. Part 2. 
Documentation, 5:16245 (UCRL—52810(Pt.2)) 

MABEL-1. A code to analyse cladding deformation in a loss-of- 
coolant accident, 5:15799 (AEEW-R—1215) 

OR CODES Ces 
i ive so! ildings with a smal! computer system, 
3:15360 CONF-790845—) . » r 

NUSTRA - optimization code for nuclear reactor strategies, 

5:15707 -YDI—40) 
COMPUTER CODES/O CODES 

Calculation of fluid circulation Voge in the vicinity of 
submerged jets using ORSMAC, 5:15692 (K/CSD—4) 

Simp! steady state Boltzmann equation solution by numerical 
time evolution. TM79-0007 (OWEDIM code; One-Dimensional 
Boltzmann Equation Solution), 5:15964 (DOE/ET/15422—1) 
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COMPUTER CODES/R CODES 
Investigation of routines for inverting block tridiagonal matrices 
(DECBT/SOLBT and BTMS, for CDC 6600 and 7600), 
5:17298 (SAND—80-8206) 
COMPUTER CODES/RESEARCH PROGRAMS 
Continuing regional solar energy information: Mini-Center 
activities and updating the SOLCOST program. Quarterly 
report, August-October 1979, 5:15373 (COO—4643-T3) 
COMPUTER CODES/REVIEWS 
Analysis methods for solar heating and gy preteston: 
passive and active systems. 2nd edition, 5:15391 (SERI/SP—35- 


232R) 
COMPUTER CODES/S CODES 

Investigation of routines for inverting block tridiagonal matrices 
(DECBT/SOLBT and BTMS, for CDC 6600 and 7600), 
5:17298 (SAND—80-8206) 

Modellin ive solar buildings with a small computer system, 
5:15360 (CONF-790845—) 

SAMICS validation. SAMICS support study: Phase III. Final 
sth oS Eros Laboratory, 5:15152 (DOE/JPL/ 
955123—1 

SOLCEL-II: An improved photovoltaic system analysis program, 
5:15237 (SAND—79-1785) 

Stepwise regression with PRESS and rank regression (program 
user’s guide) (STEPWISE, up to 179 independent variables), 
5:17292 (SAND—79-1472) 

COMPUTER CODES/T CODES 

Electron temperature profiles in the thermionic converter. TM79- 
0001 (TECALC code), 5:15963 (DOE/ET/15422—1) 

TRAWA, a transient analysis code for water reactors. 
Supplementary 1, 5:15830 (VTT-YDI—33) 

COMP R CODES/U CODES 

UCMD92: mass Tago analysis programmer guide (In 
FORTRAN IV for PDP-11), 5:17294 (SAND—79-2285) 

User/programmer guide fo UCMD 64: dum yr drawing files to 
tape (In 881-I Fortran for PDP-11), 5:16283 (SAND—80-0156) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/SYSTEMS ANALYSIS 
Divide and conquer: a computer networking premise, 5:15934 
(SAND—80-0562C) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN/COMPUTER CODES 

UCMD92: mass properties analysis programmer guide, 5:17294 
(SAND—79-2285 

User/programmer guide fo UCMD 64: dumping drawing files to 
tape, 5:16283 (SAND—80-0156) 

INCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 

Hemitoroidal collector of direct dispersed and reflected waves 

(Patent), 5:15462 
CONCENTRATING COLLECTORS/FRESNEL LENS 

Performance testing of the FMC Fresnel-Belt Concentrating Solar 
Collector, 5:15443 (SAND—80-0011) 

CONCENTRATING COLLECTORS/PERFORMANCE 

TESTING 

Performance testing of the FMC Fresnel-Belt Concentrating Solar 
Collector, 5:15443 (SAND—80-0011) 

Thermal performance evaluation of the Northrup Model NSC-01- 
0732 concentrating solar collector array at outdoor conditions, 
5:15434 (DOE/NASA/CR— 161354) 

CONCENTRATING COLLECTORS/SURFACE CLEANING 

Cleaning agents and techniques for concentrating solar collectors, 
5:1 SAND—80-7005C) 

TOR SOLAR CELLS/COOLING SYSTEMS 

Concentrator solar cell array module (Patent), 5:15171 

CONCENTRATOR SOLAR CELLS/DESIGN 

Concentrator solar cell array module (Patent), 5:15171 

Novel concentrator photovoltaic converter system development. 
Final report, January 24-August 30, 1979, 5:15170 (SAND—80- 
7004) 

Novel solar cell concentrator photovoltaic converter system. 

ke pes - 1979, 5:15169 (SAND—79-7048) 
CONCE TOR SOLAR CELLS/GRADED BAND GAPS 

Novel concentrator photovoltaic converter system development. 
cane report, January 24-August 30, 1979, 5:15170 (SAND—80- 


Novel solar cell concentrator photovoltaic converter system. 
Final report, Ant 1979, 5:15169 (SAND—79-7048) 
CONCENTRATOR SOLAR CELLS/LUMINESCENT 
CONCENTRATORS 
Luminescent Solar Concentrator (LSC): a diffuse sunlight 
concentrator for solar cells, 5:15127 (CONF-790845—) 
CONCENTRATOR SOLAR CELLS/RESEARCH PROGRAMS 
Collector technology overview, 5:15131 (CONF-791159—) 
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Fourth PV concentrator PIM review, 5:15133 (CONF-791159—) 
CONCENTRATOR SOLAR CELLS/SOLAR 
CONCENTRATORS 
Photovoltaic concentrator (Patent), 5:15450 
INCRETE-PLASTIC COMPOSITES, TESTS 
Alternate materials of construction for geothermal applications. 
Progress report No. 19, April-June 1979, 5:15587 (BNL—51096) 
CONCRETE-PLASTIC COMPOSITES/MATERIALS 
TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 19, April-June 1979, 5:15587 (BNL—51096) 
CONCRETES 


See also REINFORCED CONCRETE 
CONCRETES/COMPRESSION STRENGTH 

Phase I: energy conservation potential of Portland Cement 
particle size distribution control. Progress report, November 
1978-January 1979, 5:16049 (COO—4269-2) 

CONCRETES/DECOMPOSITION 

Interactions between molten nuclear reactor core materials and 

structural concrete, 5:15808 (CONF-7706168—) 
CONCRETES/EROSION 

Acoustic measurement of the penetration of a molten metallic pool 

into concrete, 5:15835 
CONCRETES/FIELD TESTS 

Alternate materials of construction for geothermal applications. 

Progress report No. 19, April-June 1979, 5:15587 (BNL—51096) 
CONCRETES/INTERACTIONS 

Interactions between molten nuclear reactor core materials and 

structural concrete, 5:15808 (CONF-7706168—) 
CONCRETES/MATERIALS TESTING 

Alternate materials of construction for geothermal applications. 

Progress report No. 19, April-June 1979, 5:15587 (BNL—51096) 
CONCRETES/NEUTRON SPECTRA 

Health physics research reactor, 5:16794 (ORNL—5308) 
CONFERENCES 
See MEETINGS 

CONNECTIONS 

See JOINTS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 

See RESOURCE CONSERVATION 
CONSTRUCTION 

See also RETROFITTING 
CONSTRUCTION/PERSONNEL 

Forecasting manpower requirements for nuclear power plant 
construction, 5:15897 

CONSTRUCTION INDUSTRY 

Collector on every roof and a rock in every garage, 5:15340 
(CONF-790845—) 

CONSUMER PROTECTION/DECISION MAKING 

Energy analysis, 5:15863 (LBL—8619) 

CONTACTORS 
See SWITCHES 

CONTAINERS 
See also CASKS 

HOPPERS 

PRESSURE VESSELS 

TANKS 
CONTAINERS/LEAK TESTING 

Enhanced method of bubble testing, 5:16287 (SAND—79-2315C) 

CONTAINMENT BUILDINGS/SEISMIC EFFECTS 

Seismic Safety Margins Research Program load combination 
wr Task 3. Load combination methodology development. 

terim report 1, 5:15829 (UCID—18149) 

Seismic Safety Margins Research Program (Phase I). Project IV. 
Structural building response; Structural Building Response 
Review, 5:15781 (UCRL—15185) 

Structurai building response review, 5:15780 (UCRL—15183) 

CONTAINMENT BUILDINGS/STRESS ANALYSIS 
Seismic Safety Margins Research Program load combination 
roject, Task 3. Load combination methodology development. 
nterim report 1, 5:15829 (UCID—18149) 

Seismic Safety Margins Research Program (Phase I). Project IV. 
Structural building response; Senctened | Building Response 
Review, 5:15781 CRL_15185) 

CONTAINMENT SYSTEMS/SUPPORTS 

Dynamic, inelastic buckling analysis of Mark I torus support 

columns, 5:15728 (NUREG/CR— 1038) 
CONTINENTAL CRUST/DRILLING 

Basement structures and deep continental basins, 5:16917 (COO— 
2708T022-1) 

Continental scientific drilling pro (Los Alamos, New Mexico, 
July 17-21, 1978), 5:16916 ¢( 2708T022-1) 

CONTINENTAL CRUST/GEOLOGIC STRUCTURES 

Basement structures and deep continental basins, 5:16917 (COO— 

2708T022-1) 


COPPER/FABRICATION 


CONTINENTAL SHELF/FOSSIL FUELS 
= and petroleum potential, 5:16926 (USGS-CIRC— 


) 
CONTINENTAL SHELF/GEOCHEMICAL SURVEYS 
Organi hemistry, 5:14763 (USGS-CIRC—800) 
Co. AL SHELF/GEOLOGIC STRUCTURES 
— stratigraphy and structure of the Southeast Georgia 
bayment, 5:16925 (USGS-CIRC—800) 
CONTINENTAL SHELF/GEOLOGY 
Geological studies of the COST GE-1 well, United States South 
Atlantic Outer Continental Shelf area, 5:16924 (USGS-CIRC— 


800) 
CONTINENTAL SHELF/GEOTHERMAL GRADIENTS 

Geothermal gradients, 5:16932 (USGS-CIRC—800) 

CONTINENTAL SHELF/LITHOLOGY 
Lithologic descriptions, 5:16927 (USGS-CIRC—800) 
Petrographic summary, 5:16929 (USGS-CIRC—800) 
CONTINENTAL SHELF/SEISMIC SURVEYS 

Geophysical studies, 5:16946 (USGS-CIRC—800) 

Structure of the Continental Margin near the COST No. GE-1 
drill site from a common depth-point seismic-reflection profile, 
5:16947 (USGS-CIRC—800) 

CONTINENTAL SHELF/STRATIGRAPHY 

Calcareous nannofossil biostratigraphy and paleoenvironmental 
interpretation, 5:16931 (USGS-CIRC—800) 

Data summary and petroleum potential, 5:16926 (USGS-CIRC— 
800 


) 
Foraminiferal biostratigraphy, paleoecology, and sediment 
accumulation rates, 5:16930 (USGS-CIRC—800) 
CONTINENTAL SHELF/WELL LOGGING 
Petrophysical summary, 5:16928 (USGS-CIRC—800) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/DESIGN 
Reliability and maintainability evaluation of solar control systems, 
5:15397 (SOLAR/0903—79/70 
CONTROL SYSTEMS/RELIABILITY 
Reliability and maintainability evaluation of solar control systems, 
5:15397 (SOLAR/0903—79/70) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 


LERS 
See HEAT EXCHANGERS 
COOLING SYSTEMS/CHLORINATION 
Biofouling control alternatives to — for power plant cooling 
water s : an overview, 5:1684 
COOLING GYSTEMS/ENVIRONMENTAL EFFECTS 
Aquatic ya bea 5:15688 (ORNL—5620) 
COOLING SY: S/LIFE-CYCLE COST 
Evaluation of residential ‘gy-performance standards 
(Use of DOE-2 program), 5:1 (LBL—9816) 
COOLING TOWERS/ENERGY CONSERVATION 
Energy savings in cooling towers. Detailed analysis of the 
incidence of working conditions on wet-dry cooling tower 
systems, 5:15672 
COOLING TOWERS/ENVIRONMENTAL IMPACTS 
Dry/wet coo! es 5:15671 (PNL—3300(Pt.5)) 


See vehi chen iF 
ice c ims. 
event 1975—March 1977, 5:15670 (PB—294275) 
COOLING TOWERS/OPTIMIZATION 
Oe ry cata: dadiion Detailed analysis of the 
conditions on wet-dry cooling tower 
systems, 5: sen 


COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER/ATOM COLLISIONS 
Absolute calibration of a hydrogen atom secondary 
detector (30 eV to 2.5 keV), 5: ok (ORNL 9498) 
gpm ICAL cements oe 
ote on edie sce y a ects 
tation wires, 5:16417 (ANL- HEP-PR- 8012) 12) 
COPPER/EMISSIVITY 
Measurement of the total hemispherical em i 
of spectrally selective surfaces. Report No. 2992, 5:1 
(COO—3151-80) 
COPPER/ENVIRONMENTAL TRANSPORT 
——— model for simulation of the fate of copper in a 
environment, 5:16644 (NUREG/CR— 1098) 
COPPER/EQUATIONS OF STATE 
Relation of the “solid Hi " to the “fluid Hugoniot” for 
aluminum and /sup a/), 5:16153 
COPPER/FABRICATION 
Layered Ultrathin Coherent Structures (LUCS), 5:17148 (CONF- 
791151—3) 





COPPER/INTERFACES 


COPPER/INTERFACES 
Metal-electrolyte boundary studies with in situ photoemission, 
5:16165 (ISM—257) 
COPPER/ION COLLISIONS 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
COPPER/ION EXCHANGE 
Adsorption and filtration of trace contaminants in aqueous 
effluents, 5:16646 (ORNL-MIT—129) 
COPPER/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
COPPER/S STATES 
Orbital description of the 4s3d/sup n/+ 1 states of the transition 
metal atoms, 5:17008 
COPPER/SORPTIVE PROPERTIES 
ESR studies of surface adsorption and catalysis under ultra-high 
vacuum conditions, 5:16248 (COO—4991-1) 
COPPER/SURFACE CLEANING 
Improving delamination resistance of multilayer printed wiring 
boards, 5:16159 (BDX—613-2413) 
COPPER/SURFACE TREATMENTS 
Improving delamination resistance of multilayer printed wiring 
boards, 5:16159 (BDX—613-2413) 
COPPER/THERMOCOUPLES 
Note on possibly large thermocouple effects from copper 
instrumentation wires, 5:16417 (ANL-HEP-PR—80-12) 
COPPER 63 TARGET/NEON 20 REACTIONS 
S y damped collisions of ?°Ne + “Cu (165 MeV), 5:17074 
(ORNL—5498) 
COPPER 65 TARGET/IRON 56 REACTIONS 
Studies of quasi-elastic reactions with very heavy ions (330 MeV), 
5:17075 (ORNL —3498 ) 
COPPER COMPOUNDS/BIOLOGICAL EFFECTS 
Effects of energy systems effluents on coastal ecosystems, 5:16869 
(PNL—3300(Pt.2)) 
COPPER ORES/ORE PROCESSING 
Mathematical model of the chemistry of the dump leaching of 
chalcopyrite, 5:16251 (IS-T—884) 
COPPER OXIDES/INTERACTIONS 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 


7706168—) 
COPPER OXIDES/OPTICAL PROPERTIES 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 
COPPER OXIDES/SULFIDATION 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 
7706168—) 
COPPER SELENIDES/HOT PRESSING 
rma. of selenide segmented elements, 5:15962 (GA-A— 
RN 


(MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORROSION/MEASURING INSTRUMENTS 
Fluid a for solar systems, 5:15457 (SERI/TP—31- 


248(Vol.2)(Pt.1)) 
bg mena cat hae tap 
hemical measurements of time-of-wetness and 
“timospheric c So rates, 5:15458 (SERI/TP—31- 


smear ~ 
ITORS/TESTING 
“Saal oo of organic additives for ad inhibition of the 
pitation of silica from h eothermal brine IV. 
tests of candidate additives, 5: 155 (UCID—18536) 


iL 
See A YDROCORTISONE 


See UNIVERSE 
COSO HOT SPRINGS/AERIAL SURVEYING 
Low-altitude aeromagnetic survey of a portion of the Coso Hot 
re KGRA, Inyo County, California, 5:15504 (IDO— 


COSO HOT SPRINGS/MAGNETIC SURVEYS 
Low-altitude aeromagnetic survey of a portion of the Coso Hot 
Ss 7 KGRA, Inyo County, California, 5:15504 (IDO— 


COUNTERS (RADIATION) 
See KADIATION DETECTORS 
COUNTING CIRCUITS/EFFICIENCY 
Low energy ion counting efficiency of a Johnston electron 


multiplier, 5:16415 
COUNTING RA TEMETERS/ELECTRONIC CIRCUITS 
oe ray spectrometry at high count rates, 5:16408 (EUR-CEA- 
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COWS/METABOLISM 
Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 


CRABS 
See CRUSTACEANS 
CRACKS/MEASURING INSTRUMENTS 
Crack measurement system. Final report, 5:16324 (UCRL—15182) 
“Sea eee Final 5:16324 (UCRL—15182) 
rack measurement system. Final report, -- 
ba COMPUTERS UTERS/PR OGRAMMING 
a7 codes on the CRAY-1: principles and applications, 5:17303 
ak D—30179) 


REACTOR 
bee CLINCH RIVER BREEDER REACTOR 


LIES 
See ZERO POWER REACTORS 
CRITICALITY/COMPUTER CODES 
KENO-IV/CGG, the combinatorial geometry version of the 
KENO Monte Carlo criticality safety program, 5:16298 
/CR—0709 


(NUREG. 
CRITICALITY/FAULT TREE ANALYSIS 
Soe of criticality safety, 5:15009 (PNL—3300(Pt.5)) 
/PRODUCTIVITY 
Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution — 
for selected crops within southern California. Final re 
October 1976—October 19778, 5:16863 (PB—293617) 
CROPS/SOLAR DRYING 
Drying hops with a solar assist, 5:15403 (CONF-790845—) 


See PETROLEUM 
CRUSTACEANS 
See also ZOOPLANKTON 
CRUSTACEANS/BEHAVIOR 
a of naphthalene by the blue crab, Callinectes sapidus, 
— of petroleum hydrocarbons on behavior of marine 
isms, 5:16871 (PNL—3300(Pt.2)) 
CRUSTA ACEANS/CHEMORECEPTORS 
= of naphthalene by the blue crab, Callinectes sapidus, 


CRUSTACEANS/SENSITIVITY 
Effects of chlorinated seawater on decapod crustaceans, 5:16873 
CRYOGENICS/CALIBRATION STANDARDS 
Standard reference materials: srm 768: temperature reference 
standard for use below 0.5 k, 5:16292 (PB—294245) 
CRYOGENICS/STANDARDS 
Standard reference materials: srm 768: temperature reference 
standard for use below 0.5 k, 5:16292 (PB—294245) 
CRYOSTATS, ‘ACTURING 
How to mass produce reliable cryostats for large particle 
accelerators, 5:16359 
CRYSTAL DEFECTS/MEASURING METHODS 
Subsurface flaw detection in metals by photoacoustic microscopy/ 
sup a/, 5:16223 
CRYSTAL LATTICES 
See also BETA-W LATTICES 
CRYSTAL LATTICES/EXCITONS 
Effects of a finite coherence on impurity trapping of quasi-free 
excitons and electrons, 5:17145 
CRYSTAL LATTICES/PHASE TRANSFORMATIONS 
— — simulations of lattice gauge theories, $:17033 (BNL— 
CRYSTAL LATTICES/TRAPPED ELECTRONS 
Effects of a finite coherence on impurity trapping of quasi-free 
excitons and electrons, 5:17145 
CULTURE IA/CHEMICAL RADIATION EFFECTS 
Stable lethal lesion in offspring of irradiated yeast cells. Report 2. 
Influence of irradiated medium, 5:16783 
ON GE 
Separation of americium, curium, and rare earths from high-level 
wastes by oxalate — itation: ex =. _ synthetic 
waste solutions, 5:1494 (ORNL/TM-644 
CURIUM/PRECIPITATION 
Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: e —— _ synthetic 
waste solutions, 5:1494 (ORNL/TM__644 
242/RADIOECOLOGICAL CONCENTRATION 
Concentrations of the transuranic radionuclides ***Pu, °° “Pu, 
241 Am, *?Cm, and ***Cm in abiotic and biotic components of 
the Test Reactor Area radioactive leaching ponds, 5:16684 
(IDO— 12088) 
CURIUM 244/RADIOECOLOGICAL CONCENTRATION 
Concentrations of the transuranic radionuclides 7°*Pu, 7°° 24° Pu, 
241 Am, *2Cm, and **Cm in abiotic and biotic components of 
the Test Reactor Area radioactive leaching ponds, 5:16684 
(IDO— 12088) 
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LIMITERS 
See also POWER pin. peal LINES 
CURRENT LIMITERS/DESIG 
Development of a current lieater using vacuum arc current 
commutation. Phase 2. Maximizing the current rating of a single 
72-kV device using a minimum amount of parallel capacitance. 
Final rt, 5:15701 (EPRI-EL—1221) 
CURRENT LIMITERS/PERFORMANCE 
Development of a current limiter using vacuum arc current 
commutation. Phase 2. Maximizing the current rating of a single 
72-kV device — minimum amount of parallel capacitance. 
Final report, 5:15701 — EL—1221) 
CYANIDES/ADSORPTI 
Enhanced light rots Than the metal/solution interface: 
chemical origins, 5:16164 (ISM—254) 
CYANIDES/S ACE COATING 
Enhanced light scattering from the metal/solution interface: 
chemical origins, 5:16164 (ISM—254) 
CYANIDES/TOXICITY 
Effects of toxic agents on movements of materials across the 
lacenta, 5:168' 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLONE SEPARATORS/DESIGN 
Laminar flow cyclone development program. Quarterly technical 
progress report, April 1-June 30, 1979, 5:14744 ae 8) 
Laminar Flow Cyclone Development Program. Quarte 
technical progress es October 1, 1979- Dectedieg 3, 1979, 
5:14745 —3242-15) 
CYCLONE SEPARATORS/PERFORMANCE TESTING 
Support studies in fluidized-bed combustion. Quarterly report, 
ril-June 1979, 5:14748 (ANL/CEN/FE—79-8) 
ON INSTABILITY/STABILIZATION 
cs stabilization experiment. First technical report, 1 Ma’ 
1979-30 tember 1979, 5:17197 (DOE/ET/53087—1) 
CYLINDRICAL PARABOLIC COLLECTO 
See PARABOLIC TROUGH COLLECTORS 
STEAMINE 


See MEA 
CYSTINE/RADIOIMMUNOASSAY 
Radioimmunoassay of soybean proteins having high methionine, 
high half-cystine content. Quantitative variation in seeds of Ms 
plants and of a sampling of the World Collection, 5:16772 
CZECHOSLOVAK TR-0 CTOR 
See TR-O REACTOR 


D CODES/COMPUTER CODES 
Site and building energy-convervation study: survey of Building 
121, Experimental Physics (DOE-1 simulation), 5:16020 
CRL—15193) 
D INANCES/BRANCHING RATIO 
Schindler, R.H., 5:17020 (SLAC—219) 
DAILY VARIATIONS/REVIEWS 
Innate and — nature of circadian rhythms, 5:16745 (DOE/ 
TIC—11132) 


a breakwater performance comparison, 5:16342 (LBL— 


9707) 
DARRIEUS ROTORS/AERODYNAMICS 
Aerodynamic interference between two Darrieus wind turbines, 
5:15650 eg 984C) 
Fourier coefficients of eat pon ae torque functions for the 
+ ee 17-m verti wind turbine, 5:15649 (SAND— 
Vortex model of the Darrieus turbine: an analytical and 
experimental study, 5:15652 (SAND—79-7058) 
RIEUS ROTORS/DESIGN 
and fabrication of a low-cost Darrieus vertical axis wind 
ine system. Phase I, technical rt, 5:15642 (ALO—4272) 
DARRIEUS ROTORS/PERFORMA CE 
“alas fabrication of a low-cost Darrieus vertical axis wind 
system. Phase I, technical rt, 5:15642 (ALO—4272) 
DARRIEUS ROTORS/STRESS ANALYSIS 
Comparison with strain gage data of centrifugal stresses predicted 
by finite element analysis on the DOE/Sandia 17-m Darrieus 
turbine, 5:15651 (SAND—79-1990) 
DARRIEUS ROTORS/TURBINE BLADES 
Role of aluminum in the development of modern vertical axis 
wind turbines, 5:15644 (CONF-790845—) 
DATA ACQUISITION SYSTEMS 
KMS fusion system resource Ee | and 
measurement system for RSX11M V3.2, 5 
800414—1) 


tformance 
7253 (CONF- 
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DATA ACQUISITION SYSTEMS/CALIBRATION 
Computer controlled system for automatic setup, 
checkout, and conversion of multichannel transient test 
5:16414 (SAND—80-0137C) 
DATA ACQUISITION SYSTEMS/DESIGN 
Divide and uer: a computer networking premise, 5:15934 
mn ore 2C) 
plasma diagnostics data acquisition system, 5:17172 
M(UCHL. 82888) 
Solar data collection system, 5:15091 (CONF-790845—) 
DATA ACQUISITION SYSTEMS/TESTING 
Computer controlled system for automatic setup, calibrating, 
checkout, and conversion of multichannel transient test data, 
5:16414 (SAND—80-0137C) 
DATA ANALYSIS/PROGRAMMING 
Research on data analysis in the physical 
report, March 1973-November 1979, 5:17284 17084 (COO_S3165) 
DATA BASE MANAGEMENT/QUALITY ASSURANCE 
Quality assurance controls in research data base t: 
—— 8 in hierarchical file structures, 5:17308 
a = yee sage ne! a a 17301 (UC 19513) 
oint Gaussian probability plot program, ID— 
DC TO DC CO) CONVERTERS 
General phase-frequency shifting in the three-phase inductor- 
converter bridge, 5:17224 (CONF-791102—121) 
DEC COMP’ /PROGRAMMING 
Comparative study of the Fortran So environment 
provided by the VAX/VMS and VAX/UN fr a 
systems (For VAX-11!/780), 5:17283 (ANL- 346) 


See ION Ea MATERIALS 
DECOMMISSIO 
See REACTOR D DECOMMISSIONING 
DECOMMISSIONING/MANUALS 
DOE decommissioning criteria, 5:15827 te aaa tetins 
DECONTAMINATION ECONOMIC IMPACT 
rORNE st of dispersal of a radioactive source, 5:16702 
L—S308) 
Decontamination studies, 5:16483 (ORNL—5308) 
DECONTAMINATION/FEED MATERIALS PLANTS 
Radiation measurements and assessments, 5:16829 (ORNL—5308) 
DEEP INELASTIC HEAVY ION REACTIONS/REVIEWS 
Experimental summary of the International Symposium on 
soem Spectra of Heavy Ion Reactions, 5:17098 (COO— 
4 
DEHYDROGENASES/BIOLOGICAL RADIATION EFFECTS 
Nicotinamide coenzymes of the rat thymus in the postradiation 


ot rays), 5: 1677 
WARE/MAGNETI iC SURVEYS 


Ail raiometc and and magnetic survey: Salisbury Topographic 
per hey ew Jersey/Delaware, Maryland southeast US, 
99 (GIBX—37(80)) 
DELAWARE/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic survey: Salisbury T: i 
ait é ~~ ew Jersey/Delaware, Maryland us, 


ecanira 
TIPLICITY 
“ae mm Hin Seateeten | in a pulsed spallation neutron source, 
5: 17119 (ANL—80-11) 
ss LIMITERS 


See CURRENT LIMITERS 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
PILOT PLANTS 
DEMONSTRATION PLANTS/DESIGN 
_—- Fuel Gas Demonstration Plant jo ang Mee Ill 
rt, demonstration plant mechanical lume I. 
Overail wey description, 5:14653 (FE—258 val LD) 
Industrial Fuel Gas Demonstration Plant . Task III 
report, demonstration plant mechanical . Volume IV. 
Gasification; cooling and scrubbing; ash treatment, 5:14656 
(FE—2582-1(Vol.4)) 
Industrial Fuel Gas Demonstration Plant Program. Task III 
— demonstration plant mechanical design. Volume V. Gas 
compression; treating, 5:14657 degen eS ~* 
Industrial Fuel Demonstration Plant 
report, demonstration plant mechanical 
Sulfur recovery; tail gas treating, 5:14659 
Industrial Fuel Gas Demonstration Plant 


Volume VIL. 
—2582-1(Vol.7) 
hanical Volume V VIII. 
report, demonstration plant mechanical d lume 
Wolo 


Credit generation, 5:14660 (FE—2582-1 

Industrial Fuel Gas Demonstration Plant . Task Il 
report, demonstration plant mechanical design. Volume IX. 
Utility area, 5:14661 —2582-1(Vol.9)) 

Industrial Fuel Gas Demonstration Plant . Task III 
report, demonstration plant mechanical . Volume X. 
Waste water treatment, 5:14662 (FE—2582-1(Vol.10)) 





DEMONSTRATION PLANTS/ENGINEERING 


Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume XI. 
Cooling tower; flare, 5:14663 (FE—2582-1(Vol.11)) 

Industrial Fuel Gas Demonstration Plant Pro, . Task III 
report, demonstration plant mechanical desi; . Volume XII. 
General facilities; buildings, 5:14664 (FE—2 82-1(Vol. 12)) 

Industrial Fuel Gas Demonstration Plant Program. Task II report, 
——— plant process design. 2nd Issue, 5:14665 (FE— 
2582-13) 

Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE—2542-23) 

DEMONSTRATION PLANTS/ENGINEERING 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume I. 
Overall plant description, 5:14653 (FE—2582- Y= 1)) 

Industrial Buel Gas Demonstration Plant Pro Ill 
report, demonstration plant mechanical design. Velaas IX. 
Utility area, 5:14661 —2582-1(Vol.9)) 

DEMONSTRATION PLANTS/EQUIPMENT 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IX. 
Utility area, 5:14661 (FE2582- 1(Vol.9)) 

DEMONSTRATION PLANTS/OPTID IMIZATION 

Application of availability engineering to coal gasification systems, 
5:14641 (CONF-791204—28) 

DEMONSTRATION PLANTS/SOCIO-ECONOMIC FACTORS 

Phase I: the pi mT FE 3942 22) plant. Local resources 
report, 5:1 

DENDRITIC WEB G ROWTH “METHOD/RESEARCH 

PROGRAMS 

Silicon web process development. Quarterly report, July 1- 
September 30, 1979, 5:15147 (DOE/JPL/954654—9) 

DE FICATION/WASTE DISPOSAL 

Earth sciences, 5:14713 (ORNL—5620) 

DENMARK/PROCESS HEAT REACTORS 

Adoption of the heat reactor in Denmark, 5:15776 (RISO-M— 

2111) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 


DEPTH DOSE DISTRIBUTIONS/MONTE CARLO METHOD 
Dosimetry for human exposures, 5:16795 (ORNL—5308) 
DEREGULATION/ECONOMIC ANALYSIS 
Analysis of refiners’ No. 2 distillate costs and revenues: July 1979- 
October 1979, 5:14806 (DOE/ERA—0051-3) 
DESERTS/SOILS 
Effects of transuranics on desert ecosystem processes: an 
exploratory study, 5:16857 (NVO—192(Vol.1)) 
DESICCANTS/GAS CHROMATOGRAPHY 
Design for a gas chromatograph for characterizing desiccant 
material, 5:15390 (SERI/RR—334-550) 
DESICCANTS/SORPTIVE PROPERTIES 
Design for a gas chromatogra) _ for oe desiccant 
material, 5:15390 (SERI/RR—334-550 
DESORPTION/DATA ACQUISITION 
Computer control and data acquisition in the thermal desorption 
experiment, 5:16257 
DESO BONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also TRW PROCESS 
DESULFURIZATION/COST 
Cost of meeting geothermal hydrogen sulfide emission regulations 
(DOW, EIC, Stretford, and iron catalyst processes), 5:15558 
(PNL—2802) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS/ELECTRIC BRIDGES 
Statistical analysis of gold bridgewire dissolution in detonators at 
storage temperature, 5:16421 (UCRL—83438) 
DETONATORS/SOLDERED JOINTS 
Statistical analysis of ex Sah UCR dissolution in detonators at 
neu ay an hate 16421 (UCRL—83438) 


ae terminal solubilities for hydrogen in niobium alloyed 

ae. titanium and molybdenum, 5:16161 (CONF- 
—3) 
DEUTERIUM/ISOTOPE EFFECTS 

Electron spin: echo modulation studies of silver atom solvation in 
—— Geometrical model for the methanol solvation shell, 
1 

_— oe fragmentation of phenyl! w-dialkoxyethy] tellurides, 


716269 
DEUTERIUM IONS/ION SOURCES 
Surface-plasma source with discharge without closed electron 
drift: the semiplanotron, 5:16372 (UCRL-Trans—11545) 
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DEUTERIUM IONS/ION-ATOM COLLISIONS 
H™ equilibrium yields in 2 thick Cs vapor target (150 to 1000 eV), 


G 
Vibrational states in *°Cf excited by the Ge d’) reaction, 5:17117 
DEUTERON-DEUTERON INTERACTIO 
See DEUTERON REACTIONS 
DIAGNOSTIC TECHNIQUES/QUALITY ASSURANCE 
Applications of ROC analysis in diagnostic image evaluation, 
5:16752 (CONF-790783—1) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 


»3-DIAZINES 
See PYRIMIDINES 
DIESEL ENGINES/ENVIRONMENTAL IMPACTS 
Environmental concerns of the light-duty-diesel engine: do we 
know enough? (Concerns and research needs), 5:16104 (CONF- 
800128—2 
DIESEL ENGINES/FUEL SUBSTITUTION 
Performance of a diesel engine; operating on raw coal-diesel 
engine; solvent refined coal-diesel fuel slurries. Quarterly report, 
5:15679 (CONS—3288-T5) 
DIESEL FUELS/POUR POINT 
a of the pour point of diesel fuels on the properties of 
initial oa, 5:14817 (N—79-21217) 
DIET/SEASONAL VARIATIONS 
Aspects of the breeding biology of burrowing owls in southeastern 
daho, 5:16724 (IDO— 12088) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 


DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Implicitly defined output points for solutions of ODEs, 5:17296 
SAND—80-0180) 
Investigation of routines for inverting block tridiagonal matrices, 
5:17298 (SAND—80-8206) 
Linear equations in general purpose codes for stiff ODEs, 5:17297 
(SAND—80-0429 
Users manual for ILUCG, 5:17302 (UCID—18560) 
DIFFUSE SOLAR RADIATION/CALCULATION METHODS 
Estimation of hourly direct beam and diffuse solar radiation from 
obal solar radiation measurements, 5:15088 (CONF-790845—) 
SE SOLAR RADIATION/DATA ANALYSIS 
Measurement and analysis of circumsolar radiation, 5:15110 
(ORO—5362-T2) 
DIFFUSE SOLAR RADIATION/DATA COMPILATION 
Solar data processing at the National Climatic Center, 5:15098 
(ORO—5362-T2) 
DIFFUSE SOLAR RADIATION/DATA PROCESSING 
Solar data processing at the National Climatic Center, 5:15098 
(ORO—5362-T2) 
DIFFUSE SOLAR RADIATION/HOURLY VARIATIONS 
Estimation of hourly direct beam and diffuse solar radiation from 
lobal solar radiation measurements, 5:15088 (CONF-790845—) 
DIFFUSE SOLAR RADIATION/MATHEMATICAL 
MODELS 
Circumsolar radiation model development, 5:15107 (QRO—5362- 


T2) 
DIFFUSE SOLAR RADIATION/MEASURING METHODS 
Measurement and analysis of circumsolar radiation, 5:15110 
(ORO—5362-T2) 
DIFFUSERS/HEAT TRANSFER 
Heat transfer including particle and gas radiation in subsonic 
MHD diffuser-II, 5:15956 (CONF-800104—7) 
DIMERS/MOLECULAR STRUCTURE 
Characterization of association in pyridine v: a by measurement 
of thermal conductivity, 5:16262 (CONF-791134—9) 
DIMETHYLKETONE 
See ACETONE 
13-DIMETHYLXANTHINE 
See THEOPHYLLINE 
DINITROPHENOL/TOXICITY 
Effects of toxic agents on movements of materials across the 
lacenta, 5:168' 
DI CONTACT HEAT EXCHANGERS/TEST FACILITIES 
Direct contact heat exchanger 10 kW power loop. Section 1. 
Executive summary. Section 2. Test series No. 1. Section 3. Test 
series No. 2, 5:15571 (LBL—2036) 
DIRECT CONTACT HEAT EXCHANGERS/TESTING 
Direct contact heat exchanger 10 kW power loop. Section 1. 
Executive summary. Section 2. Test series No. 1. Section 3. Test 
series No. 2, 5:15571 (LBL—2036) 
DIRECT REACTIONS/EXCHANGE INTERACTIONS 
ee effects in ye reactions (Resonating-group method), 
5:17124 (DOE/ER/10364—4) 
DIRECT SOLAR RADIATION/CALCULATION METHODS 
Estimation of hourly direct beam and diffuse solar radiation from 
global solar radiation measurements, 5:15088 (CONF-790845—) 
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DIRECT SOLAR RADIATION/DATA COMPILATION 
Solar data processing at the National Climatic Center, 5:15098 
(ORO—5362-T2) 
DIRECT SOLAR RADIATION/DATA PROCESSING 
Solar data processing at the Nationai Climatic Center, 5:15098 
(ORO—5362-T2) 
DIRECT SOLAR RADIATION/HOURLY VARIATIONS 
Estimation of hourly direct beam and diffuse solar radiation from 
_ global solar radiation measurements, 5:15088 (CONF-790845—) 


ASTERS 
See ACCIDENTS 
DISEASES 
See also HEMIC DISEASES 
INFECTIOUS DISEASES 
NEOPLASMS 
PATHOLOGICAL CHANGES 
DISEASES/EPIDEMIOLOGY 
Methods development for assessing air pollution control benefits. 
Volume I. experiments in the economics of air pollution 
epidemiology. Final report, October 1976-October 1978, 
5:16452 (PB—293615) 
DISINFECTANTS/COMPARATIVE EVALUATIONS 
Bromine chloride as an alternative wastewater disinfectant to 
chlorine, 5:16848 
Chlorine and activated carbon treatment for removal of toxic 
substances from water, 5:16671 
Chlorine dioxide destruction of viruses and bacteria in water, 
5:16861 
Comparison of bromine chloride and chlorine as wastewater 
disinfectants in pilot plant studies, 5:16860 
Study of alternatives to chlorination for disinfection of 
wastewater, 5:16670 
Trihalomethane formation from iodine and chlorine disinfection of 
Ohio River water, 5:16667 
DISINFECTANTS/HEALTH HAZARDS 
Generation of volatile organic compounds from nonvolatile 
precursors in water by treatment with chlorine or ozone, 
5:16898 
DISINFECTANTS/TOXICITY 
Formation and occurrence of haloforms in drinking water in the 
Federal Republic of Germany, 5:16695 
DISK MHD GENERATORS/PERFORMANCE 
Performance of disk generators for open-cycle MHD power 
generation, 5:15945 (FE—2341-12) 
DISK MHD GENERATORS/RESEARCH PROGRAMS 
—~ magnetic field MHD Generator Program: progress report, 
715959 (FE—2341-12) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION/ECONOMIC 
ANALYSIS 
Impact on transmission requirements of dispersed storage and 
eneration. Final report, 5:15698 (EPRI-EM—1192) 
D BUTED COLLECTOR POWER PLANTS/RANKINE 
CYCLE POWER SYSTEMS 
15 kWe (nominal) solar thermal electric power conversion 
concept definition study: steam Rankine reheat reciprocator 
system, 5:15308 (DOE/NASA/0062—79/1) 
DISTRIBUTED COLLECTOR POWER PLANTS/RESEARCH 
PROGRAMS 
Annual technical report. Fiscal year 1979. Volume I: executive 
summary, 5:15307 (DOE/JPL/1060—30(Vol.1)) 
DISTRICT COOLING/COMPUTER CODES 
Evaluation of available computer programs for district heating/ 
cooling distribution systems, 5:16092 (ANL/CNSV-TM—30) 
DISTRICT COOLING/EVALUATION 
District heating and cooling systems for communities throu 
power plant retrofit and distribution network. Volume 3. Tasks 
4-6. Final report, 5:16096 (COO—4979-1(Vol.3)) 
District heating and cooling systems for communities through 
wer plant retrofit and distribution network. Volume 4. Tasks 
-9. Final report, 5:16097 (COO—4979-1(Vol.4)) 
DISTRICT COOLING/ICES 
Heat-pump-centered Integrated Community Energy Systems: 
systems development, Consolidated Natural Gas Service 
Company. Final report, 5:16091 (ANL/CNSV-TM—29) 
DISTRICT COOLING/SPECIFICATIONS 
District heating and cooling systems for communities through 
power plant retrofit distribution network. Volume 3. Final 
rt, September 1, 1978-May 31, 1979, 5:16095 (COO—4977/ 


1(Vol.3)) 
DISTRICT COOLING/SYSTEMS ANALYSIS 
Evaluation of available computer programs for district heating/ 
cooling distribution systems, 5:16092 (ANL/CNSV-TM—30) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
SOLAR DISTRICT HEATING 


DISTRICT HEATING/COMPUTER ay 
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DISTRICT TING/SPECIFICATION 


District heating and ome systems for communities 
power plant retrofit distribution network. Volume 3. Fi 
September 1, 1978-May 31, 1979, 5:16095 (COO—4977/ 
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f) 


DISTRICT OF COLUMBIA 
See WASHINGTON DC 

DIURNAL VARIATION 
See DAILY VARIATIONS 

D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 


DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL EFFECTS 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
growth and radioresistance (yy rays; mice), 5:16811 
Investigation of the mechanism of therapeutic effect of DNA 
oc ed on experimental radiation sickness (y rays; mice), 


DNA/BIOLOGICAL RADIATION EFFECTS 
oe of radiation-induced impairment of phosphorylation 
f chromatin proteins, 5:16775 
DNA/RADIOSE SITIVITY atone “Sh ais Se 
ects of exogenous pyrimidine nucleo clusters on 
growth and radioresistance (‘y rays; mice), 5:16811 
Investigation of the mechanism of therapeutic effect of DNA 
= on experimental radiation sickness (‘y rays; mice), 


DNA/STRAND BREAKS 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein s is (Effects of 
various inhibitors of DNA or protein an synthe (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 


DNA REPLICATION/BIOLOGICAL RADIATION EFFECTS 
Effects of radiation on DNA synthesis and of cell 
5: 16778 eo ‘4 
Structural integrity of DNA and radiosensitivi hy hada as a. 
function of balance of DNA and protein —_ 
various inhibitors of DNA or protein syn (y rays, aM, 
ao eT iG thymine deprivation) on radiosensitivity of E. 
coli 


INP 
See DINITROPHENOL 
RETRIEVAL 
See INFORMATION RETRIEVAL 
Eff 4 f yd and function of i 
fect of age on structure immature 
and adult animals and man, 5:16759 
DOGS/PLUTONIUM 239 
— of Pu in juvenile beagles, 5:16832 (COO—119- 





DOLOMITE/ROCK MECHANICS 


DOLOMITE/ROCK MECHANICS 
Interrelation of flow or fracture and phase transition in the 
deformation of carbonate rock, 5:16949 
DOLOMITE/SORPTIVE PROPERTIES 
Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (ORO—4447-102) 
DOMESTIC ANIMALS 
See also CATTLE 
GOA 


TS 
DOMESTIC ANIMALS/IMMUNE REACTIONS 
Serological survey oe for selected bovine pathogens, 
5:16729 (IDO—12088) 
DOMESTIC ANIMALS/REARING 
Mountain home geothermal project: a direct geothermal 
lication to an integrated livestock complex in —_ 5:15625 
DO ANT MUTATIONS/MUTATION FREQUEN 
Relative rates at which dominant-lethal mutations and t heritable 
translocations are induced by alkylating chemicals in 


tmeiotic male germ cells of mice, 5:16876 
COMMITMENTS/COMPUTER CODES 


User’s manual to the ICRP Code: a series of computer programs 
to perform dosimetric calculations for the ICRP Committee 2 
report, 5:16797 (ORNL/TM—6980 
RATES/MATHEMATICAL MODELS 
— describing the kinetics of effective lesion to the body from 
eo and chronic exposure to radiation (y rays; rats), 


DOSE RATES/RADIOSENSITIVITY EFFECTS 
Model describing the kinetics of effective lesion to the body from 
—— and chronic exposure to radiation (y rays; rats), 


See also ALBEDO-NEUTRON DOSEMETERS 
DOSEMETERS/DESIGN 
Domne human exposures, 5:16795 amr 
DOSEMETERS/PERFO NCE TESTING 
Personnel dosimetry calibrations, 5:17143 (PNL—3300(Pt.5)) 
DOSEMETERS/RADIATION DETECTORS 
Instrumentation requirements for sect pesos) from 
fallout from a nuclear war, 5:16911 (ORNL—5308 
DOSE-RESPONSE RELATIONSHIPS MATHEMATICAL 
MODELS 
General model of radiation lesion and shape of dose-effect curve. 
Report 1. Number of stages of lesion, 5:16785 
— describing the kinetics of effective lesion to the body from 
a and chronic exposure to radiation (y rays; rats), 


DOSES/MUT AGENESIS 
Relative rates at which dominant-lethal mutations and heritable 
translocations are induced by alkylating chemicals in 
—— male germ cells of mice, 5:16876 


See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
PION DOSIMETRY 
X-RAY DOSIMETRY 
DOSIMETRY/COMPARATIVE EVALUATIONS 
Fifth mnel dosimetry intercomparison study, 5:17142 
(ORNL/TM—7155) 
DOSIMETRY/RESEARCH PROGRAMS 
Health studies, 5:17141 (ORNL—5595) 
DOSIMETRY/TECHNOLOGY ASSESSMENT 
Analytic dosimetry, 5:16796 4 pam lage 
Health physics division annual progress report for period ending 
June 30, 1977, 5:16793 (ORNL—5308) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS/CLEANING 
Impurity studies and discharge cleaning in Doublet III, 5:17269 
GA-A—15613) 
DOUBLET REACTORS/IMPURITIES 
Impurity — > discharge cleaning in Doublet III, 5:17269 
(GA-A—156 
ae ee REACT SROAUTRAL BEAM SOURCES 
i ign performance of a two magnet, 5:17236 
(LBL— 10083) aid 
DOUBLET REACTORS/SCALING LAWS 
jhaping and characteristics of doublet plasmas in Doublet III, 
5:17163 (GA-A—15671) 
DREDGING/COMPARATIVE EVALUATIONS 
Portable suction dredge for quantitative sampling in difficult 
substrates, 5:16632 
DRELL MODEL/CORRECTIONS 
Perturbative vemee asymptotic freedom corrections in Drell-Yan 


D EN-3 REACTOR/FUEL RODS 
Study of pellet clad interaction defects in Dresden-3 fuel rods, 
5:15717 (DOE/ET/34007—1) 
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DRIFT BEAR ITY INTEGRAL EQUATIONS 
Integral equation Br ats of drift wave eigenmodes in a sheared 
slab , 5:17 PPL— 1627) 
DRIFT INST. ABILITY /QUASILINEAR PROBLEMS 
Numerical investigation of current driven dissipative drift wave 
aes including finite beta and quasilinear effects in a 
lasma, 5:17200 (N—79-21907) 
ABILITY/STABILIZATION 
Plasma stabilization ex ent. First technical report, 1 May 
1979-30 September 1979, 5:17197 (DOE/ET/53087—1) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILLS 


JET DRILLS 
DRILL BITS/PERFORMANCE 
Rock cutting with cavitating jets under simulated deep-hole 
conditions, 5:15585 
DRILL CORES 
—_ in pressure coring, 5:14762 (SAND—80- 
025 


DRILL CORES/CHEMICAL COMPOSITION 
ye bres ec FY 1979 annual progress 
rt, 5:15601 (SAND—79-2205) 


D 
See also WELL DRILLING 
DRILLING/PLANNING 
Continental scientific drilling ~ ~ am (Los Alamos, New Mexico, 
July 17-21, 1978), 5:16916 ( —— 1) 
DRILLING/RECOMMENDATIO 
Drilling, logging, and hadnt technological limits and 
development needs, 5:16913 (COO—2708T022-1) 
DRILLING/RESEARCH PROGRAMS 
Mineral resources, 5:16912 (COO—2708T022-1) 
DRILLING EQUIPMENT 
See also DRILL BITS 


DRILLS 
DRILLING EQUIPMENT/FLEXIBILITY 
Results of the development and anne of a cable type flexible roof 
drill for low coal. Final report, 5:14734 (FE—9089-T 1) 
DRILLING EQUIPMENT, PERFORMANCE TESTING 
Results of the develo; ,-4r and testing of a cable ad flexible roof 
drill for low coal. Final report, 5:14734 (FE—9089-T 1) 
ag nan Lacan ai lcaiesensmalae: tolerates | 
g, and instrumentation: technolo oy limits and 
deve ss pa 5:16913 (COO—2708T022- 
FLUIDS/COMPARATIVE EVALUATIONS 
a ueous foam surfactants for geothermal drilling fluids: 1. 
reening, 5:15581 (SAND—79-2036) 
DRILLING FLUIDS/PERFORMANCE TESTING 
— of geothermal completion fluids, 5:15582 (SAND—79- 
1) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
RILLS 


See also DRILL BITS 
DRILLING EQUIPMENT 
JET DRILLS 
DRILLS/DESIGN 
Thermocorer for geothermal applications, 5:15580 (PB—297594) 
DRINKING WA CHLORINATION 
Case control study of gastrointestinal and urinary tract cancer 
mortality and drinking water chlorination, 5:16893 
Chlorination and water treatment for minimizing trihalomethanes 
in drinking water, 5:16897 
Epidemic problems and chlorination of drinking water and sewage 
in the Federal Republic of Germany, 5:16896 
Mutagenic activity of halogenated compounds found in 
chlorinated drinking water, 5:16894 
Worldwide aspects of water chlorination, 5:15880 
DRINKING WATER/DISINFECTANTS 
Regulatory aspects of potable water disinfection, 5:16697 
DRINKING WATE EALTH HAZARDS 
Mutagenicity of complex mixtures from drinking water, 5:16895 
DRINKING WATER/POLLUTION REGULATIONS 
Regulatory aspects of potable water disinfection, 5:16697 
— - sewage effluent disinfection investigations in Ontario, 
DRINKING WATER/RADIATION DOSES 
Sa of calculated and measured radiation doses from 
Ay oy us releases, 5:16676 
DRINKING ATER/WATER QUALITY 
Epidemiologic approach to the evaluation of organics in drinking 
water, 5:1688 
DRINKING WATER/WATER TREATMENT 
= reduction at the Louisville Water Company, 
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DROPLETS/COMBUSTION 
Theory of droplet combustion at high pressures, 5:16282 
(SAND—80-0081C) 
DROSOPHILA/GENETIC RADIATION EFFECTS 
Age-related dynamics of radiosensitivity of offspring of irradiated 
and nonirradiated male Drosophila (y rays; x rays), 5:16826 
DRUGS 
See also ANTIBIOTICS 
METHYLENE BLUE 
RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
SYMPATHOLYTICS 
DRUGS/BIOLOGICAL EFFECTS 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
DRUGS/RADIOSENSITIVITY EFFECTS 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
DRYERS 


See also SOLAR DRYERS 
DRYERS/DESIGN 
Slurry spray distribution within a simulated laboratory scale spray 
ao, 5:14940 (DP-MS—79-112) 


(Diethylenetriaminepentaacetic acid.) 
DTPA/POST-IRRADIATION THERAPY 
Influence of DTPA on the metabolism of inhaled °° PuF, in 
beagles, 5:16836 
DUAL-PURPOSE POWER PLANTS/STEAM TURBINES 
Behavior of turbines in variable steam extraction conditions, 


5:15684 
DUCKS/BIOLOGICAL RADIATION EFFECTS 
Activation and fission radionuclide concentrations and retention 
by ducks using radioactive leaching ponds, 5:16682 (IDO— 
2088) 


DUODENUM 
See SMALL INTESTINE 
DYE LASERS/FABRICATION 
Study of two-photon absorption and amplification processes in 
_ Final report 1 aug 76-30 jun 79, 5:16307 (AD-A—074951/ 


DYE LASERS/OPERATION 
Study of two-photon absorption and amplification processes in 
— Final report 1 aug 76-30 jun 79, 5:16307 (AD-A—074951/ 


DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYNAMICS/MEETINGS 
Nonlinear dynamics and the beam-beam interaction (Brookhaven 
National Laboratory, 1979) (BNL, March 19-21, 1979), 5:16395 
DYSPROSIUM 148/ENERGY-LEVEL TRANSITIONS 
Identification of '**Ho and **°Ho, 5:17076 (ORNL—5498) 
DYSPROSIUM 149/ENERGY-LEVEL TRANSITIONS 
Identification of '**Ho and '*°Ho, 5:17076 (ORNL—5498) 
DYSPROSIUM 160/E1-TRANSITIONS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and ‘Dy, 5:17092 (ORNL—5498) 
DYSPROSIUM 160/E2-TRANSITIONS 
Coulomb excitation of '** 5° Gd and *© '® '6*Dy with ‘He 
ions, 5:17091 (ORNL—5498) 
DYSPROSIUM 160/E3-TRANSITIONS 
Coulomb excitation of '** '5* ©Gd and *© '® '*Dy with *He 
ions, 5:17091 (ORNL—5498) 
DYSPROSIUM 160/ENERGY LEVELS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and ‘Dy, 5:17092 (ORNL—5498) 
DYSPROSIUM 160 TARGET/ARGON 40 REACTIONS 
Test of the inde ependence hypothesis for compound systems 
formed with “Ar and ®*Kr ions (300 to 450 MeV), 5:17082 
(ORNL—5498) 
DYSPROSIUM 162/E2-TRANSITIONS 
Coulomb excitation of '°* ** Gd and ' '® "Dy with ‘He 
ions, 5:17091 (ORNL—5498) 
DYSPROSIUM 162/E3-TRANSITIONS 
Coulomb excitation of '** '5* Gd and '© '® 'Dy with *He 
ions, 5:17091 (ORNL—5498) 
DYSPROSIUM 164/E2-TRANSITIONS 
Coulomb excitation of '* 5° 'Gd and '® '® '**Dy with ‘He 
ions, 5:17091 (ORNL—5498) 
DYSPROSIUM 164/E3-TRANSITIONS 
Coulomb excitation of '** '** "Gd and '®© '® '**Dy with *He 
ions, 5:17091 (ORNL—5498) 


EAST COAST/GEOTHERMAL RESOURCES 
E 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
TROPOSPHERE 
EARTH ATMOSPHERE/AEROSOLS 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
EARTH ATMOSPHERE/CORROSIVE EFFECTS 
pet measurements of time-of-wetness and 
tmospheric corrosion rates, 5:15458 (SERI/TP—31- 
348(Vol. 2)(Pt.1)) 
EARTH ATMOSPHERE/IONIZATION 
Effects of spaantereseeh and operation of a satellite porrer system 
upon the magnetosphere, 5:16964 (ATR—80(7824 
EARTH ATMOSPHERE/TEMPERATURE MEASUREMENT 
Experimental investigation of an inexpensive sky temperature 
measuring device, 5:15094 (COO—4522-1) 
EARTH CRUST 
See also CONTINENTAL CRUST 
EARTH CRUST/DEFORMATION 
Prediction of large-scale deformations of the solid earth, 5:16936 
(DOE/TIC—11059) 
EARTH CRUST/DRILLING 
Drilling, logging, and instrumentation: technological limits and 
development needs, 5:16913 (COO—2708T022- 
EARTH CRUST/GEOCHEMISTRY 
Mineral resources, 5:16912 (COO—2708T022-1) 
EARTH CRUST/GEOLOGIC STRUCTURES 
Mineral resources, 5:16912 (COO—2708T022-1) 
EARTH CRUST/HYDROTHERMAL ALTERATION 
Mineral resources, 5:16912 (COO—2708T022-1) 
EARTH CRUST/MINERALOGY 
Mineral resources, 5:16912 (COO—2708T022-1) 
EARTH br mie Ze /CLIMATES 
Climate c e due to anthropogenic surface albedo modification, 
5:16554 oer RL—83812) 
EARTHQUAKES 
See also SEISMIC WAVES 
EARTHQUAKES/ENVIRONMENTAL IMPACTS 
Geologic hazards, 5:16935 (DOE/IA—0009-2) 
EARTHQUAKES/EPICENTERS 
Overview and recommendations, 5:16915 (DOE/TIC—11059) 
EARTHQUAKES/FORECASTING 
Earthquake prediction, 5:16938 (DOE/TIC—11059) 
Pattern recognition as a method of data analysis, 5:16943 
Prediction ef tamioecele deformations of the solid earth, 5:16936 
(DOE/TIC—11059) 
Prediction of earthquakes: a data evaluation and exchange 
problem, 5:16942 
EARTHQUAKES/GROUND MOTION 
Estimation of strong ground motion, 5:16937 (DOE/TIC—11059) 
EARTHQUAKES/HAZARDS 
Geologic hazards, 5:16935 (DOE/IA—0009-2) 
EARTHQUAKES/PATTERN RECOGNITION 
Pattern recognition as a method of data analysis, 5:16943 
EARTHQUAKES/RESEARCH PROGRAMS 
oo uakes (Recommendations of continental scientific drilling 
en 5:16934 (COO—2708T022-1) 
EARTE QUAKES/SEISMIC DETECTION 
A body wave-surface wave seismic discriminant at very close 
distances. Final report June 1976-September 1978, 5:16424 (AD- 
A—067946) 
EAST COAST/GEOLOGY 
Cenozoic and mesozoic aquifer systems of the Atlantic Coastal 
Plain, 5:15487 (SAN—2118-1) 
General geology of the east coast with emphasis on potential 
eothermal energy regions: a detailed summary, 5:15486 
{SAN—21 18-1) 
EAST COAST/GEOTHERMAL ENERGY 
Symposium on geothermal energy and its direct uses in the eastern 
United States. Special report No. 5, 5:15607 (SAN—2118-1) 
EAST COAST/GEOTHERMAL EXPLORATION 
General geology of the east coast with emphasis on potential 
geothermal energy regions: a detailed summary, 5:15486 
{SAN—_2118- 1) 
Geothermal exploration methods and results: Atlantic Coastal 
Plain, 5:15506 (SAN—2118-1) 
EAST COAST/GEOTHERMAL RESOURCES 
Cenozoic and mesozoic aquifer systems of the Atlantic Coastal 
Plain, 5:15487 (SAN—2118-1) 
Cost analysis of hydrothermal resource applications in the Atlantic 
Coastal Plain, 5:15552 (SAN—2118-1) 
Geothermal exploration methods and results: Atlantic Coastal 
Plain, 5:15506 (SAN—2118-1) 
Prospectus for geothermal energy: the Atlantic Coastal Plain, 
$472 (SAN—2118-1) 





EAST COAST/HOT-DRY-ROCK SYSTEMS 


EAST COAST/HOT-DRY-ROCK SYSTEMS 

Hot dry rock program in the eastern US, 5:15488 (SAN—2118-1) 
EAST COAST/HURRICANES 

Overview and recommendations, 5:16915 (DOE/TIC—11059) 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL POWER 

PLANTS 


500 kW direct contact pilot plant for East Mesa, 5:15570 
EAST MESA GEOTHERMAL FIELD/TEST FACILITIES 
Carbonate scale inhibition in Republic’s East Mesa geothermal 
operations, 5:15594 
E-B TYPE REACTORS/RADIATION PRESSURE 
X-ray and pressure conditions on the first wall of a particle beam 
inertial confinement reactor, 5:17267 (CONF-791135—8) 
E-BEAM TYPE REACTORS/X RADIATION 
X-ray and pressure conditions on the first wall of a particle beam 
inertial confinement reactor, 5:17267 (CONF-791135—8) 
EBR-2 REACTOR/COOLANT CLEANUP SYSTEMS 
Controlling cesium in the coolant of the Experimental Breeder 
Reactor II, 5:15796 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/RESEARCH PROGRAMS 
Pacific Northwest Laboratory annual report for 1979 to the DOE 
Assistant Secretary for Environment. Part 2. Ecological 
sciences, 5:16549 (PNL—3300(Pt.2)) 
ECOLOGY/SYSTEMS ANALYSIS 
Environmenal Resources Section, 5:14721 (ORNL—5620) 
ECONOMIC POLICY 
French energy resources and needs. Incidence on the development 
of the national nuclear programme, 5:15704 (CEA-CONF— 
8) 


ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/SYSTEMS ANALYSIS 
Ecosystem Studies Program, 5:16645 (ORNL—5620) 
EDDY CURRENT TESTING/COMPUTER-AIDED DESIGN 
Use of ge p for eddy-current testing, 5:16327 
EDUCATIONAL FACILITI 
See also SCHOOL BUILDINGS 
EDUCATIONAL FACILITIES/PHOTOVOLTAIC POWER 
SUPPLIES 
Photovoltaic applications: past and future, 5:15221 (CONF- 
800106—4) 


Solar photovoltaic flat panel applications experiment at the 
Oklahoma Center for Science and Arts. Final report, September 
30, 1978-May 31, 1979, 5:15224 (DOE/ET/23063—1) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEINIUM 255 TARGET/ALPHA REACTIONS 
12.3-min **Cf and 43-min ***Md and systematics of the 
spontaneous fission propertiesof heavy nuclides, 5:17113 
LASTICITY/MATHEMATICAL MODELS 
New way to calculate scattering of acoustic and elastic waves. II. 
Application to elastic waves scattered from voids and fixed 
rigid obstacles, 5:17154 
E OMERS/FABRICATION 
Phosphonitrilic fluoroelastomer coated fabrics for collapsible fuel 
storage tanks. Final report 1 Feb 1978-30 Mar 1979, 5:16218 
(AD-A—074824/4) 
ELASTOMERS/MATERIALS TESTING 
Results of geothermal casing packer seal elastomer compound 
development, 5:15593 
ELDERLY PEOPLE/MASS TRANSIT SYSTEMS 
Share A Fare: a user-side subsidy transportation program for 
elderly and handicapped persons in Kansas City, Missouri. Final 
report, May 1977-December 1978, 5:16040 (UMTA-MA—06- 
0049-79-11) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Batteries for photovoltaic systems, 5:15207 (CONF-791159—) 
ELECTRIC BATTERIES/ANODES 
Non-aqueous electrode research. Interim technical report, 25 
October 1977-31 September 1978, 5:15855 (AD-A—068751) 
ELECTRIC BATTERIES/CATHODES 
Non-aqueous electrode research. Interim technical report, 25 
October 1977-31 September 1978, 5:15855 (AD-A—068751) 
ELECTRIC BATTERIES/CHEMICAL REACTION KINETICS 
Non-aqueous electrode research. Interim technical report, 25 
October 1977-31 September 1978, 5:15855 (AD-A—068751) 
ELECTRIC BRIDGES/DISSOLUTION 
Statistical analysis of gold bridgewire dissolution in detonators at 
storage temperature, 5:16421 (UCRL—83438) 
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ELECTRIC CABLES 
See also GAS-INSULATED CABLES 
OIL-FILLED CABLES 
ELECTRIC CABLES/CIRCUIT BREAKERS 
Cables for face equipment, standardization of requirements. 
file + (annual) 1 August 1977-31 July 1978, 5:14735 (PB— 
295200) 


2 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/PLATING 
Development of low cost contacts to silicon solar cells. Semi- 
annual report, 15 Octobr 1978—31 May 1979, 5:15154 (DOE/ 
JPL/955244—2) 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Biological studies of a 1200-kV prototype transmission system 
located near Lyons, Oregon, 5:16902 (PNL—3300(Pt.2)) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/DISPERSED STORAGE AND 
GENERATION 
Impact on transmission requirements of dispersed storage and 
generation. Final report, 5:15698 (EPRI-EM—1192) 
ELECTRIC POWER/RATE STRUCTURE 
Methodology for assessing the impacts of alternative rate designs 
= — energy use. Draft report, 5:16024 (DOE/RG/ 
83—T1) 
ELECTRIC SWITCHES 


Cc /COAL 
Impact of the 1977-78 coal miners’ strike on Illinois Electric 
tilities, 5:15928 
ELECTRIC UTILITIES/DATA ACQUISITION 
Handbook of sources of electric utilty data (with specific 
reference to Illinois), 5:15929 
ELECTRIC UTILITIES/DATA COMPILATION 
A handbook of sources of electric utility data (with specific 
reference to Illinois), 5:15932 (PB—298750) 
ELECTRIC UTILITIES/FUEL CONSUMPTION 
Overview of electric utilities in Illinois, 5:15930 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Load management from a Department of Energy perspective, 
5:15697 (CONF-800218—1) 
ELECTRIC UTILITIES/PLANNING 
National power grid study. Volume I. Final report (Between 1980 
and 2000), 5:15926 (DOE/ERA—0056-1) 
ELECTRIC UTILITIES/RELIABILITY 
Overview of electric utilities in Illinois, 5:15930 
ELECTRICAL EQUIPMENT 
See also CURRENT LIMITERS 
DC TO DC CONVERTERS 
ELECTRIC BRIDGES 
ELECTRIC CONTACTS 
ELECTRICAL INSULATORS 
ELECTROMAGNETS 
LIGHTING SYSTEMS 
RESISTORS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/MARKETING RESEARCH 
Energy systems equipment market research in the Philippines. 
Foreign market survey report, 5:15867 (DIB—79-08-501) 
ELECTRICAL INSULATORS/MATERIALS TESTING 
MHD electrode development. Quarterly report for the period 
April-June 30, 1979, 5:15951 (FE—15529-3) 
E (C-POWERED VEHICLES/ALUMINIUM-AIR 
BATTERIES 
Evaluation of air cathodes for potential use in development of 
aluminum-air cells, 5:15856 (UCID—18561) 
ELECTRIC-POWERED VEHICLES/EVALUATION 
Ener, penaiee te for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
ELECTRIC-POWERED VEHICLES/FLYWHEEL ENERGY 
STORAGE 
Ener; panes systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
Mathematical modeling of the lithium-aluminum, iron sulfide 
battery, 5:15853 (LBL—10197) 
ELECTRIC-POWERED VEHICLES/LITHIUM-WATER-AIR 
BATTERIES 
Lithium-water-air battery automotive etn Final report, 
October 28, 1976-September 28, 1977, 5:15851 (SAN—1262-1) 
ELECTRIC-POWERED VEHICLES/SPECIFICATIONS 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
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ELECTROCARDIOGRAMS/MONITORING 
Development of an automated stress/duress detection system, 
a I and Phase II. Summary report, 5:15018 (SAND—79- 


38) 
ELECTROCATALYSTS/F ABRICATION 

Catalytic dry powder material for fuel cell electrodes comprising 
Seren n polymer and precatalyzed carbon (Patent), 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
ELECTROCHEMICAL CELLS/EFFICIENCY 
be een cells for the conversion of ocean wave energy, 
ELECTRODES 
See also CATHODES 
ELECTRODES/CORROSION 

MHD electrode development. Quarterly report for the period 
April-June 30, 1979, 5:15951 (FE—15529-3) 

Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI—46 

ELECTRODES/FABRICATION 

Catalytic dry powder material for fuel cell electrodes comprising 

—- polymer and precatalyzed carbon (Patent), 


5:15 
ELECTRODES/MATERIALS 
High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN— 1485-2) 
ELECTRODES/MATERIALS TESTING 
MHD electrode development. Quarterly report for the period 
April-June 30, 1979, 5:15951 (FE—15529-3) 
ELE ODES/POLARIZATION 
Electrode polarization studies in hot corrosion systems. Progress 
report, 1 June 1979-31 April 1980, 5:16270 (COO—2960-4) 
== ODES/SPECIFICATIONS 
pectroscopy of surface adsorbed molecules. Progress report, 
~ 1, 1979-April 30, 1980, 5:16406 (DOE/ER/05776—4) 
ODIALYSIS/RESEARCH PROGRAMS 
Technical and economic feasibility of membrane technology. First 
technical quarterly progress report, 17 September 1979-17 
December 1979, 5:16050 (BSDF—39-1Q-79) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
ELECTROLYTES/INTERFACES 
Metal-electrolyte boundary studies with in situ photoemission, 
5:16165 (ISM—257 
ELECTROMAGNETIC PULSES/SIMULATION 
Application of reflection and diffraction techniques to the analysis 
of an EMP simulator, 5:16425 
ELECTROMAGNETIC SURVEYS/RADIO EQUIPMENT 
Design and application of a mega-moment electromagnetic dipole 
source, 5:15505 (LBL—9920) 
OMAGNETS 


See also BEAM FOCUSING MAGNETS 
KICKER MAGNETS 
SUPERCONDUCTING MAGNETS 
ELECTROMAGNETS/POWER SUPPLIES 
Subharmonic ripple reduction in SCR-type magnet power 


lies, 5:16364 
ELECTROMETERS/MODIFICATIONS 
Improved Kanne tritium monitoring system, 5:16399 (LA-UR— 
80-443 


ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/ENERGY LOSSES 
500-MeV electron beam bench-mark experiments and calculations, 
5:17136 (UCRL—52871) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON MICROSCOPY/SAMPLE PREPARATION 
Frozen biological specimen in fly ash investigations, 5:16742 
ELECTRON MOBILITY/CALCULATION METHODS 
Electron mobility for piecewise linear cross-section. TM79-0002, 
5:16987 (DOE/ET/15422—1) 
ELECTRON MULTIPLIERS/EFFICIENCY 
Low energy ion counting efficiency of a Johnston electron 
multiplier, 5:16415 
IN REACTIONS/ELASTIC SCATTERING 
180° electron scattering (Transverse form factors), 5:17047 
(COO—2853-10) 
ELECTRON REACTIONS/INELASTIC SCATTERING 
180° electron scattering (Transverse form factors), 5:17047 
(COO—2853-10) 
Study of 19 MeV region of '*C by 180° electron scattering (196 
MeV, transverse form factors), 5:17048 (COO—2853-11) 


ELECTRON-ION COLLISIONS/IONIZATICN 


ELECTRON SPECTROMETERS/ELECTRODES 
Spectroscopy of surface adsorbed molecules. Progress report, 
May 1, 1979-April 30, 1980, 5:16406 (DOE/ER/05776—4) 
ELECTRON SPECTROSCOPY 
See also PHOTOELECTRON SPECTROSCOPY 
ELECTRON SPECTROSCOPY/RESEARCH PROGRAMS 
Physics Division annual progress report for period ending 
December 31, 1978 (ORNL), 5:17039 (ORNL—5498) 
IN TEMPERATURE/COMPUTER CALCULATIONS 
Electron temperature profiles in the thermionic converter. TM79- 
0001, 5:15963 (DOE/ET/15422—1) 
Two-dimensional electron temperature profiles in thermionic 
converters. TM79-0009, 5:15965 (DOE/ET/15422—1) 
ELECTRON TEMPERATURE/MATHEMATICAL MODELS 
Two-dimensional electron temperature profiles in 
converters. Technical status report No. 79-0003 for the period 
July 1979, 5:15966 (DOE/ET/15422—T2) 
ELECTRON-ATOM COLLISIONS/COMPUTER 
CALCULATIONS 
Electron temperature profiles in the thermionic converter. TM79- 
0001, 5:15963 (DOE/ET/15422—1) 
Simplified steady state Boltzmann equation solution by numerical 
time evolution. TM79-0007, 5:15964 (DOE/ET/15422—1) 
ELECTRON-ATOM COLLISIONS/CROSS SECTIONS 
Electron mobility for arbitrary cross section. Research status 
report No. 79-0001 for the period February-May 1979, 5:16990 
(DOE/ET/15422—T1) 
ELECTRON-ATOM COLLISIONS/ELECTRON MOBILITY 
Electron mobility for piecewise linear cross-section. TM79-0002, 
5:16987 (DOE/ET/15422—1) 
ELECTRON-ATOM COLLISIONS/RESEARCH PROGRAMS 
ENCOTH Corporation progress report, February 13, 1979- 
August 30, 1979. Volume 1, 5:16986 (DOE/ET/15422—1) 
ELECTRON-ATOM COLLISIONS/SCATTERING 
Chemical physics, 5:16999 (ORNL—5595) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRON-DEUTERON INTERACTIONS/ASYMMETRY 
Neutral current phenomenology based on the gauge group SU(2) 
x U(1)x U' A! 5:17025 (DOE/ER/70004—241) 
ELECTRONIC CIRCUITS 
See also COUNTING CIRCUITS 
INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/ENCAPSULATION 
Thumb tack physical model evaluation of polystyrene bead foam 
as an encapsulant for electronic packages, 5:16331 (BDX—613- 
2416 


ELECTRONIC CIRCUITS/MODIFICATIONS 
Soft X ray spectrometry at high count rates, 5:16408 (EUR-CEA- 
FC—962) 
ELECTRONIC CIRCUITS/RESEARCH PROGRAMS 
High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University 
of Arizona, April 28, 1978, 5:15525 (COO—4081-T1) 
ELECTRONIC EQUIPMENT 
See also COUNTING RATEMETERS 
FUNCTION GENERATORS 
MICROWAVE EQUIPMENT 
POWER SUPPLIES 
RADIO EQUIPMENT 
RESONATORS 
ELECTRONIC EQUIPMENT/FABRICATION 
High temperature passive component developement at the 
University of Arizona, 5:15528 (COO—4081-T1) 
ELECTRONIC EQUIPMENT/PERFORMANCE TESTING 
High temperature circuit development at Sandia Laboratories, 
5:15526 (COO—4081-T1) 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University 
of Arizona, April 28, 1978, 5:15525 (COO—4081-T1) 
High temperature circuit development at Sandia Laboratories, 
$1526 (COO—4081-T1) 
ELECTRONIC EQUIPMENT/TESTING 
High temperature passive component developement at the 
University of Arizona, 5:15528 (COO—4081-T1) 
ELECTRON-ION COLLISIONS/COMPUTER CALCULATIONS 
Simplified steady state Boltzmann equation solution by numerical 
time evolution. TM79-0007, 5:15964 (DOE/ET/15422—1) 
ELECTRON-ION COLLISIONS/EXCITATION 
Electron impact excitation of N** (4 to 50 eV), 5:16993 (ORNL— 


5498) 
ELECTRON-ION COLLISIONS/IONIZATION 
Electron im: —— ionization of multicharged ions (0.1 to 1.5 keV), 
5:16992 (ORNL—5498) 





ELECTRON-MOLECULE COLLISIONS/ELECTRON 


ELECTRON-MOLECULE COLLISIONS/ELECTRON 
ATTACHMENT 
Electron attachment to chlorofluoromethanes using the electron 
swarm method, 5:17000 (ORO—4703-18) 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 
Variable angle electron-impact excitation of nitromethane, 5:17004 
ELECT ee COLLISIONS/MULTIPLE 
SCATTERIN 
tor eet ~ the assumptions of the multiple-scattering method 
for tron—molecule scattering cross sections, 5:17 
ELECTRON-POSITRON INTERACTIONS, ANNIHILATION 
Sehedion R.H., 5:17020 (SLAC—219) 
ELECTRON-PROTON INTERACTIONS/ASYMMETRY 
Neutral current phenomenology based on the gauge group SU(2) 
x U(1) x U(1), 5:17025 oo 2 /ER/ 10004241) 
ELECTRONS/ENERGY LOSS 
Cross sections for electron and a rocesses required b 
electron-transport calculations, 3.17135 (SAND 19.0772) 
ELECTRONS/TRANSPORT THEORY 
Cross sections for electron and photon processes required by 
electron-transport calculations, 5:17135 (SAND—79-0772) 
ELEMENTARY PARTICLES 
See also LEPTONS 
ELEMENTARY PARTICLES/ELECTRIC CHARGES 
Remark on charge quantization and left-handed neutrinos, 5:17022 
(DOE/ER/70004—244) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ECOLOGICAL CONCENTRATION 
Bioavailability of energy effluent materials in coastal ecosystems, 
5:16647 (PNL—3300(Pt.2)) 
ELEMENTS/MEASURING METHODS 
Bioavailability of energy effluent materials in coastal ecosystems, 
5:16647 (PNL—3300(Pt.2)) 
ELMO BUMPY TORUS/ELECTRON DRIFT 
Two-point model for electron transport in EBT, 5:17187 (GA-A— 


15744) 
ELMO BUMPY TORUS/PLASMA INSTABILITY 
Stability analysis of a hot electron EBT plasma, 5:17196 (DOE/ 
ER/02220—T1) 
ELMO BUMPY TORUS/TRANSPORT THEORY 
Two-point model for electron transport in EBT 5:17187 (GA-A— 
15744) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS/INFORMATION SYSTEMS 
US oil and gas system representation in the EEMIS data structure 
(Energy Emergency Management Information System), 5:15923 
(BNL—51077 
EMISSIVITY/MEASURING INSTRUMENTS 
Absorptance and emitting measurements on selective black 
chrome surfaces, 5:15428 (CONF-791229—) 


P 
me ELECTROMAGNETIC PULSES 


yj serene ) 
oh 
Relative, ole at which dominant-lethal mutations and heritable 
translocations are induced by alkylating chemicals in 
tmeiotic male germ cells of mice, 5:16876 
EMULSIFIERS/COMPARATIVE EVALUATIONS 
Investigation of fuels containing coal-oil-water emulsions. Fifth 
oe aha ANY ab 1 October 1978-1 December 1978, 5:14753 


EMULSIONS/STABILITY 
Feasibility study of using a coal/water/oil emulsion as a clean 
”. uid fuel. Addendum to final report, 5:14751 (FE—2437-T1) 
SE SECTOR 
~~ INDUSTRY 
ENDOSPERM/LYASES 
ATP citrate lyase from germinating castor bean endosperm: 
—— and some properties, 5:16731 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/BIBLIOGRAPHIES 
Energy: A continuing bibliography with indexes, Issue 19, 5:15859 
(N—79-21537) 
Energy: a continuing bibliography with indexes, issue 20, 5:15860 
(N—79-23482) 
ENERGY/MANPOWER 
National environmental/energy workforce assessment. Solid 
waste programs. Final report on phase 3, 5:16710 (PB—298586) 
ENERGY/REGIONAL ANALYSIS 
Northeastern Legislative Leaders Energy Project, 1978. Final 
report, June 1975-June 1978, 5:15916 (PB—297545) 
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Northeastern Legislative Leaders Energy Project, annual report, 
5:15918 (PB—297748) 
ENERGY/RESEARCH PROGRAMS 
Em BL 86 & — Division annual report, 1978, 5:15858 


ENERGY ANALYSIS 
Energy analysis, 5:15863 (LBL—8619) 
Research report 1979, 5:15864 (ORAU/IEA—25(1979)) 
ENERGY AUDITS/CURRICULUM GUIDES 
Instructions for energy auditors, 5:15862 (DOE/CS—0135) 
ENERGY CONSERVATION 
Impact of direct solar heating and conservation on energy use in 
Washington, 5:15112 (CONF-790845—) 
Overview of research and development activities in im »roved 
industrial gas utilization, 5:16046 (GRI—78/0002) 
Research report 1979, 5:15864 (ORAU/IEA—25(1979)) 
ENERGY CONSERVATION/BUDGETS 
ent of Energy conservation objectives: calendar year 
1980, 5:15901 (DOE/TIC— 11108) 
ENERGY CONSERVATION/COST BENEFIT ANALYSIS 
Presentation of the preliminary cost/benefit analysis of R and D 


rojects, 5:16065 
ENERGY CONSERVATION/DATA BASE MANAGEMENT 
Energy analysis, 5:15863 (LBL—8619) 
ENERGY CONSERVATION/ECONOMICS 
Investigating load management technology options: a survey of 
technologies and issues. Final report ( mpetitive 
interrelationships of LM, conservation, and renewables), 
5:15925 E/ER/10085—T1 


(DO ) 
ENERGY CONSERVATION/EDUCATION 
Ener (CONF? mana; as technician training program, 5:15074 


ENERGY CONSERVATION/EDUCATIONAL TOOLS 

Multi-family housing: energy conservation workbook, 5:16009 

ENERGY CONSERVATION/ENERGY MANAGEMENT 
Energy management technician training program, 5:15074 
(C INF-7 '90845— 
ENERGY CONSERVATION/ENERGY POLICY 
National Energy Conservation Policy Act: an evaluation, 5:15904 
ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 

Standby Energy Conservation Plan No. 2: Building Temperature 
Restrictions Plan. Environmental report, 5:15989 (DOE/EV— 
0049/1) 

ENERGY CONSERVATION/EVALUATION 

Site and building energy-convervation study: survey of Building 
121, Experimental Physics (DOE-1 simulation), 5:16020 
(UCRL—15193) 

Site and building energy conservation study: survey of Building 
131, Engineering (DOE-1 simulation), 5:16019 (UCRL—15192 

Site and building energy-conservation study: survey of on j 
321, Material Fabrication Shops (DOE-1 simulation), 5:1601 
(UCRL—15191) 

Site and building energy-conservation study: survey of Building 
251, Diagnostic Chemistry (DOE-1 simulation), 5:16017 
(UCRL—15190) 

Site and building energy-conservation study: survey of ae 
231, Development and Assembly (DOE-1 simulation), 5:16016 
(UCRL—15189 ) 

ENERGY CONSERVATION/IMPLEMENTATION 
Energy coservation status and needs: medium-sized commercial/ 
industrial firms, 5:16042 (CONS—0248-T1) 
ENERGY CONSERVATION/INFORMATION CENTERS 
aw Energy Resource Center, 5:15075 (CONF- 


7 ea 
ENERGY CONSERVATION/MANUALS 
Architects and ae uide to energy conservation in existing 
buildings, 5:15987 (DOE/CS—0132 
ENERGY SNSERVATION/MEET NGS 
a = industrial processes: energy conservation R and D, 


ENERGY CONSERVATION/PLANNING 
ment of Energy conservation objectives: calendar year 
1980, 5:15901 (DOE/TIC—11108) 

ENERGY CONSERVATION/PUBLIC OPINION 

— strate; me oT to reduce —_ consumption: project 
15900 (COO—2789-3 

ENERGY CO! RERVATION/RESEARCH PROGRAMS 

Presentation of the preliminary cost/benefit analysis of R and D 


rojects, 5:16065 
ENER Y CONSERVATION/STANDARDS 
Impact of the 1980 energy performance standards for new 
—- on active and passive solar strategies, 5:15999 (CONF- 
790845—) 
ENERGY CONSERVATION/TECHNOLOGY TRANSFER 
ee Group’s Energy Resource Center, 5:15075 (CONF- 


5— 
ENERGY CONSUMPTION 
Energy transition in California, 5:15908 (LBL—9830) 
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t of direct solar heating and conservation on energy use in 


ig 
Weshington, 5:15112 eee, eee 
ENERGY CONVERSIO) 
See also SOLAR ENERGY CONVERSION 


ENERGY CONVERSION/HEALTH HAZARDS 
Scientist as troubled American, 5:15879 
ENERGY DEMAND 


Energy problem (Self-sufficiency or invulnerability aspects), 
5:15921 (IDO—1570-T35) 
ENERGY DEMAND/EMERGENCY PLANS 
US oil and gas system representation in the EEMIS data structure 
(Energy Emergency Management Information System), 5:15923 
(BNL—51077) 
ENERGY DEMAND/ENERGY MODELS 
a7 ad io strategies: a progress report, 5:15906 (EPRI- 
ENERGY DEMAND/FORECASTING 
DND: a model for yr electrical energy usage by water- 
resource subregion, 5:15907 (HEDL-TME—79-75) 
Energy transition strategies: a progress report, 5:15906 (EPRI- 
EA—1180) 
Joint Peru/United States report on Peru/United States 
pee energy assessment. Volume 1. Executive summary, 
rt and appendices, 5:15981 (DOE/IA—0009/1) 
ENERGY EMAND/INFORMATION SYSTEMS 
Annual Report to Congress, 1979. Volume one. Activities, 5:17309 
(DOE/EIA—0178(79)/1) 
ENERGY EFFICIENCY 
Government should buy more fuel-efficient trucks and truck 
tractors, 5:16031 (EMD—80-27) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
ENERGY FACILITIES/HEALTH HAZARDS 
Scientist as troubled American, 5:15879 
ENERGY FACILITIES/SITE SELECTION 
Maryland major facilities study. Volume I. Regional screening and 
conflict resolution, 5:15875 (PB—296817) 
Maryland major facilities study. Executive summary, 5:15878 
(PB—296821) 
ENERGY FACILITIES/SOCIO-ECONOMIC FACTORS 
Maryland major facilities study. Volume III. Economic, fiscal, and 
social assessment handbook, 5:15877 (PB—296819) 
ENERGY INFORMATION ADMINISTRATION/ 
MANAGEMENT 
Annual Report to Congress, 1979. Volume one. Activities, 5:17309 


po 
(DOE/EIA—0178(79)/1) 
ENERGY INFORMATION ADMINISTRATION/ 
OPERATION 


Annual Report to Congress, 1979. Volume one. Activities, 5:17309 
(DOE/EIA—0178(79)/1) 
ENERGY MANAGEMENT 
Identifying — al at for buildings (Thru Federal Energy 
reg 5:16010 (DOE/CS_0133) 
— MANAG MENT/EDUCATION 


EOCONE res.) technician training program, 5:15074 
ENERGY MANAGEMENT/IMPLEMENTATION 
Energy management handbook for building Shed engineers: 
instructor’s manual, 5:15986 (CONS—1020- 
ENERGY MANAGEMENT/INFORMATION NEEDS 
Intergovernmental relations inherent in the Energy Management 
Partnership Act: . os on information requirements, 
5:15903 (P. 293) 
ENERGY MANAGEMENT/INTERGOVERNMENTAL 
ee woe! - R ema 
ntergovernmental relations inherent in the Energy Managei.ent 
Partnership Act: a a on information requirements, 
$:15903 (PNL—3293 
ENERGY MANAGEMENT/PLANNING 
Energy management handbook for building operating engineers: 
instructor's manual, 5:15986 (CONS—1020-T29) 
ENERGY MODELS 
DND: a model for forecastin ng electrical energy aah by water- 
resource subregion, 5:15907 (HEDL- -_- 
ENERGY MODE SVENERGY P POLICY 
Demonstration of the capabilities of the LLL Energy Policy 
Model: 1979 update, 5:15865 (UCRL—52508-79) 
ENERGY MODELS/PROGRAMMING 
Methods of mathematical programming to program planning and 
R and D strategies, 5:15887 (BNL—27302) 
ENERGY POLICY 
Energy mee and two solar alternatives, 5:15121 (CONF- 
790845—(Suppl.)) 
Energy problem (Self-sufficiency or invulnerability aspects), 
$: 13921 (IDO—1570-T35) 
Research report 1979, 5:15864 (ORAU/IEA—25(1979)) 
Rural development initiatives: Energy for rural America, 5:15914 
(PB—295234) 


ENERGY SOURCE DEVELOPMENT/WATER 


ENERGY wag tage nae A ee, ia 
Demonstration of Energy Policy 
Model: 1979 


5:15865 (UCRL—52508-79) 
ae shay AND CONSERVATION ACT/FUEL 


Evaluating fuel-economy taxes: an ex DOE” cost-benefit 
analysis, 5:16039 (RAND/N—1 “1006 DO 
Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N—1005-NSF/FEA 
ie SOURCE DEVELOPMENT 
‘“ o.-, rgy forum: energy alternatives - options for America’s growth, 


— SOURCE DEVELOPMENT/DECISION MAKING 
gy Department's Office of Environment does not have a 
“a role in decision-making, 5:15870 (EMD—80-50) 
a io strategies: a progress report, 5:15906 (EPRI- 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Assessment of the relative socioeconomic effects of i coal 
eee in the United States, 5:14754 (ANL/EES-TM— 


ENERGY SOURCE DEVELOPMENT/ENERGY MODELS 
a7 al io strategies: a progress report, 5:15906 (EPRI- 
Sa DEVELOPMENT/ENVIRONMENTAL 
ASCOT FY-1979 progress report, 5:16477 (UCRL—52899) 
= program plan. Volume | of 2 (For assessing 
between energy and climate), rs 16430 (DOE/ 
EV 0062/1) 


a of increased coal utilization, 5:14717 (CONF- 


6) 
Energy analysis, 5:15863 (LBL—8619) 
Environmental assessments of alternative energy strategies in the 
United States, 5:16701 (CONF-791172—1) 
Environmental Impacts Program, 5:15874 (ORNL—5620) 
Leading trends in environmental regulation that affect 
prover dee Final report, 5:16714 (DOE/EV—01682) 
Office of In ited Assessment and Policy Analysis, 5:15873 
(ORNL—5595) 
Regional —— analysis and data base applications, 5:16555 
(CONF- 5—1) 
er SOURCE DEVELOPMENT/ENVIRONMENTAL 
POLICY 
Energy Department's Office of Environment does not have a 
large role in decision-making, 5:15870 (EMD—80-5S0) 
ENERGY SOURCE DEVELOPMENT/FINANCIAL 
INCENTIVES 
Summary of the analysis of federal incentives used to stimulate 
production, 5:15911 (CONF-790845—) 
ENERGY SOURCE DEVELOPMENT/FORECASTING 
Environmental assessments of alternative energy strategies in the 
United States, 5:16701 (CONF-791172—1) 
ENERGY SOURCE ponte comm) emai HAZARDS 
Scientist as troubled American, 5 
ENERGY SOURCE DEVELOPMENT/OCCUPATIONAL 


Information requirements related to new energy technologies: 
NIOSH viewpoint, 5:15920 
ENERGY SOURCE DEVELOPMENT/PLANNING 
— CT a strategies: a progress report, 5:15906 (EPRI- 
ENERGY SOURCE DEVELOPMENT/REGIONAL 
ANALYSIS 
Assessment of the relative socioeconomic of increased coal 
ape me in the United States, 5:14754 54 (ANL/EES TM 


ENERGY SOURCE DEVELOPMENT/RISK ASSESSMENT 
Risk of renewable sources: a critique of the Inhaber report, 
$:15871 G—79-3) 


ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Assessment of the relative socioeconomic effects of increased coal 
——— in the United States, 5:14754 (ANL/EES-TM— 


mh. assessments of alternative energy strategies in the 

United States, 5:16701 (CONF-791172—1) 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Alaska OCS socio-economic studies program. Technical report 
number 16. Governance in the Beaufort Sea region: petroleum 

it and the North Slope borough, 5:16708 (PB— 

29431 


Consequences of increased coal utilization, 5:14717 (CONF- 
791108—16) 
ENERGY SOURCE DEVELOPMENT/WATER 
ENTS 


REQUIREM 
Water effects of the use of western coal for electrical production, 
5:14756 (PNL—3136) 





ENERGY SOURCE DEVELOPMENT/WATER RESOURCES 


ENERGY SOURCE DEVELOPMENT/WATER RESOURCES 
Water resources and energy in Peru, 5:15882 (DOE/IA—0009-2) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WIND POWER 
ENERGY SOURCES/BIBLIOGRAPHIES 
Energy for agriculture. A computerized information retrieval 
system, 5:16768 (COO—0016-T2) 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
Alternative new energy options for Brazil, 5:15884 (IEA-INF— 
064) 
ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Pacific Northwest Laboratory annual report for 1979 to the DOE 
Assistant Secretary for Environment. Part 5. Environmental 
assessment, control, health, and safety, 5:14726 (PNL— 
3300(Pt.5)) 
ENERGY SOURCES/INVESTMENT 
Analysis of petroleum company investments in nonpetroleum 
energy sources. Book I, 5:14804 (DOE/EIA/8556—1) 
ENERGY SOURCES/POLLUTION CONTROL 
Pacific Northwest Laboratory annual report for 1979 to the DOE 
Assistant Secretary for Environment. Part 5. Environmental 
assessment, control, health, and safety, 5:14726 (PNL— 
3300(Pt.5)) 
ENERGY SOURCES/PRODUCTION 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 1. Executive summary, 
main report and appendices, 5:15981 (DOE/IA—0009/1) 
ENERGY SOURCES/TECHNOLOGY ASSESSMENT 
Pacific Northwest Laboratory annual report for 1979 to the DOE 
Assistant Secretary for Environment. Part 5. Environmental 
assessment, control, health, and safety, 5:14726 (PNL— 
3300(Pt.5)) 
ENERGY SOURCES/TRANSPORT 
Pacific Northwest Laboratory annual report for 1979 to the DOE 
Assistant Secretary for Environment. Part 5. Environmental 
assessment, control, health, and safety, 5:14726 (PNL— 


3300(Pt.5)) 
ENERGY SUPPLIES 
Energy problem (Self-sufficiency or invulnerability aspects), 
5:15921 (IDO—1570-T35) 
ENERGY SUPPLIES/FORECASTING 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 1. Executive summary, 
main report and appendices, 5:15981 (DOE/IA—0009/1) 
ENERGY SUPPLIES/INFORMATION SYSTEMS 
Annual Report to Congress, 1979. Volume one. Activities, 5:17309 
(DOE/EIA—0178(79)/1) 
ENERGY SUPPLIES/MATHEMATICAL MODELS 
ROCKY1: An energy-environment model of coal and electricity 


supply, 5:14719 (LA—7988) 
ENEWETAK 
See ENIWETOK 
ENGLAND 
See UNITED KINGDOM 
ENIWETOK/RADIOACTIVITY 
Policy analysis, 5:16616 (PNL—3300(Pt.5)) 
ENTITLEMENTS PROGRAM/ECONOMIC IMPACT 
Impact of the entitlements program on the market for residual fuel 
oil on the east coast. Analysis report, 5:14803 (DOE/EIA— 
0184/29) 
ENVIRONMENT/MANPOWER 
National environmental/energy workforce assessment. Solid 
waste programs. Final report on phase 3, 5:16710 (PB—298586) 
National environmental/energy workforce assessment. Composite: 
environmental science/health. Final report on phase 3, 5:16711 
(PB—298590) 
ENVIRONMENT/MEETINGS 
Selected papers on natural and man-made hazards and related 
questions from the 6th international CODATA conference 
(Santa Flavia, Palermo, Italy, May 22-25, 1978), 5:16713 
ENVIRONMENT/RADIATION MONITORING 
Automated TLD system for gamma radiation monitoring, 5:16411 
(CONF-791037—24) 
ENVIRONMENT/RESEARCH PROGRAMS 
Energy & Environment Division annual report, 1978, 5:15858 
(LBL—8619) 
Inventory of Federal Energy-Related Environment and Safety 
Research for FY 1978. Volume III, interactive terminal users 
uide, 5:16426 (DOE/EV—0057(Vol.3)) 
ENVIRONMENTAL EFFECTS/MONITORING 
Environmenal Resources Section, 5:14721 (ORNL—5620) 
ENVIRONMENTAL ENGINEERING/EQUIPMENT 
Instrumentation development, 5:16396 (LBL—8619) 
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ENVIRONMENTAL EXPOSURE PATHWAY/ 
MATHEMATICAL MODELS 
User's manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188) 
ENVIRONMENTAL EXPOSURE PATHWAY/ 
RADIONUCLIDE KINETICS 
Activation and fission radionuclide concentrations and retention 
by ducks using radioactive leaching ponds, 5:16682 (IDO— 
12088) 
ENVIRONMENTAL IMPACTS/EXPERIMENT PLANNING 
Integrated approach to chemical-biological analysis, 5:16718 
(CONF-800223—3) 
Methodology for collecting and interpreting ecological data, 
5:16428 (BNL—3300(Pt.2 
ENVIRONMENTAL IMPACT S/MATHEMATICAL MODELS 
ROCKY 1: An ener, Ne model of coal and electricity 
supply, 5:14719 (LA—7988 
ENVIRONMENTAL IMPACTS/RESEARCH PROGRAMS 
Environmental research, 5:15872 (LBL—8619) 
ENVIRONMENTAL MATERIALS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Determination of mercury in environmental samples: a constant 
challenge, 5:16243 (CONF-800318—1) 
ENVIRONMENTAL POLICY/DECISION MAKING 
Energy Department's Office of Environment does not have a 
large role in decision-making, 5:15870 (EMD—80-50) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/COMPUTER CODES 
CIRMIS Data system. Volume 2. Program listings, 5:14973 
(PNL—3161-2) 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
CIRMIS Data system. Volume 2. Program listings, 5:14973 
(PNL—3161-2) 
Users guide to REGIONAL-!: a regional assessment model, 
5:16472 (PNL—3110) 
ENVIRONMENTAL TRANSPORT/REGIONAL ANALYSIS 
Users guide to REGIONAL-1: a regional assessment model, 
5:16472 (PNL—3110) 
ENVIRONMENTAL TRANSPORT/STATISTICS 
Quantitative aspects of transuranic field studies, 5:16564 (PNL— 
3300(Pt.2)) 
ENVIRONMENTAL TRANSPORT/TRACER TECHNIQUES 
Proceedings of the atmospheric tracers and tracer application 
workshop, 5:16446 (LA—8144-C) 
ENZYME ACTIVITY/CONTROL 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID— 15644-79-3) 
ENZYME ACTIVITY/INHIBITION 
Mechanisms of radiation-induced impairment of phosphorylation 
of chromatin proteins, 5:16775 
ENZYME ACTIVITY/PROCESS CONTROL 
Applications of modern control theory to process control, 5:16234 
(UCRL—82529) 
ENZYME ACTIVITY/RADIOSENSITIVITY 
Biochemical changes in the skin of rats exposed to radiation 
against the background of thermal stress (X rays; ATPase and 
creatine kinase activities), 5:16818 
ENZYME INHIBITORS/BIOLOGICAL EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
ENZYME INHIBITORS/RADIOSENSITIVITY EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
ENZYME INHIBITORS/TOXICITY 
Effects of toxic agents on movements of materials across the 
placenta, 5:16890 
NNZYMES 


See also ALKALINE PHOSPHATASE 
ATP-ASE 
DEHYDROGENASES 
GLYCOSYL HYDROLASES 
HYDROGENASE 
OXIDOREDUCTASES 
PEPTIDE HYDROLASES 
PHOSPHOTRANSFERASES 
TRANSFERASES 
ENZYMES/PURIFICATION 
Structure of plant cell walls. IX. Purification and partial 
characterization of a wall-degrading endo-arabanase and an 
arabinosidase from Bacillus subtilis, 5:16732 


A 
See ENERGY POLICY AND CONSERVATION ACT 
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EPIDEMIOLOGY 
Records, record linkage, ont the identification of long term 
environmental 16891 
EPIDEMIOLOGY/HY: POTHESIS 
Epidemiologic a to the evaluation of organics in drinking 
water, 5:168 


HRINE 
See ADRENALINE 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
UATIONS/NUMERICAL SOLUTION 
sers manual for ILUCG, 5:17302 (UCID—18560) 
EQUATIONS (DIFFERENTIAL) 
See ry apg Ea 7 TIONS 
ERBIUM/SELF-DIFFU 
—, of Er in mo ¥ HfO.-doped polycrystalline Er2Os, 
ERBIUM 164/HIGH SPIN STATES 
Lifetime measurements in '**Er, 5:17094 (ORNL—5498) 
ERBIUM 164/ROTATIONAL STATES 
Multiple band crossing in '**Er, 5:17089 (ORNL—5498) 
ERBIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
ERBIUM OXIDES/SORPTIVE PROPERTIES 
ge of Er in pure and HfO2-doped polycrystalline Er2Os, 
EROSION/FORECASTING 
Geologic factors in the isolation of nuclear waste: evaluation of 
a geomorphic processes and events, 5:15004 (PNL— 


Pacific , Ne geomorphology and hydrology: rates and 
en of selected processes and events, 5:15001 (PNL— 


ERYTHRO BLASTS 
See BONE MARROW CELLS 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/RADIOSENSITIVITY 
Investigation of the role of endogenous serotonin in the 
mechanism of action of radioprotective agents. Report 1. Role 
of endogenous serotonin in enhancing radioresistance of 
different types of cells treated with 8-mercaptoethylamine (X 
rays; bone marrow cells; Ehrlich ascites tumor cells; 
Escherichia coli), 5:16779 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
IKIMOS/RADIATION DOSES 
Ecological investigation of Alaskan resource development, 
5:16553 (PNL—3300(Pt.2)) 
ESTRADIOL/RADIOSENSITIVITY EFFECTS 
Effect of estradiol and hydrocortisone on the process of 
ate ag of mitochondrial membrane lipids in irradiated rat 
nave (Co y rays), 5:16816 
ARINE ECOSYSTEMS 


cee se AOU. AQUATIC ECOSYSTEMS 
ETA MESONS/RADIATIVE DECAY 
Test of integral- and fractional-charged-quark models, 5:17023 
ETA-549 
See ETA MESONS 
ETA-958 RESONANCES/RADIATIVE DECAY 
Test of integral- and fractional-charged-quark models, 5:17023 
ETHANE/BIOSYNTHESIS 


Emission of ethylene and ethane by leaf tissue exposed to injurious 
concentrations of sulfur dioxide or bisulfite ion, 5:16867 
ETHANE/CHEMICAL REACTION YIELD 
Kinetic analysis of complex reaction systems-methanol conversion 
to low molecular weight olefins, 5:16260 (CONF-791108—17) 
ETHANE/ELECTRON MOBILITY 
Electron mobility in supercritical ethane as a function of density 
and temperature, 5:16972 
ETHANE/PRODUCTION 
bari process for treating light gasoline stocks (Patent), 


ETHANOL/BIOSYNTHESIS 
Design, fabrication and operation of a biomass fermentation 
facility, Technical pro 3 No. 2, January 1-March 31, 
1979, 5:15060 (DSE— $060-T2 
Direct ethanol process. Executive summary, 5:15057 
Process development studies on the bioconversion of cellulose and 
ee ys of ethanol, 5:15061 (LBL—10373) 
NOL/MOLECULAR STRUCTURE 
Thermal conductivity measurements and molecular association in 
ethanol vapor, 5:16261 (CONF-791134—8) 
ETHANOL/PRODUCTION 
$619) process research and development, 5:14620 (LBL— 


EXXON LIQUEFACTION 


Ethanolic fuels from renewable resources in the solar age, 5:15062 
(PB—295645 
ETHANO) L CONDUCTIVITY 
Thermal conductivity measurements and molecular association in 
ethanol vapor, 5:16261 (CONF-791134—8) 


See ACE: ead 


OSYNTHESIS 
Emission of ethylene and ethane by leaf tissue exposed to wee 
concentrations of sulfur dioxide or bisulfite ion, 5:16867 
Interactions of mine and selenomethionine with methionine 
adenosyltransferase and ethylene-generating systems, 5:16733 
Methionine metabolism and ethylene formation in etiolated pea 
stem sections, 5:16764 
ETHYLENE/CHEMICAL REACTION YIELD 
Kinetic analysis of complex reaction systems-methanol conversion 
to low molecular weight olefins, 5:16260 (CONF-791108—17) 
ETHYLENE/PRODUCTION 
Co-production of ethylene and benzene (Patent), 5:14794 
E LENE/SYNTHESIS 
Catalytic conversion of methanol to low molecular ron 
hydrocarbons (Dissertation), 5:15043 (COO—4717-T1) 
Ethylene production with utilization of LNG refrigeration 
tent), 5:14826 
SULFONATE 
See EMS 


See ACETYLENE 
EUPHORBIA/BIOMASS PLANTATIONS 
Production cost analysis of Euphorbia lathyris. Final report, 
5:15187 (SRI-P—7877) 
EUPHORBIA/COST 
Production cost analysis of Euphorbia lathyris. Final report, 
a 1 al (SRI-P—7877) 
P. 


See also BELGIUM 
FEDERAL REPUBLIC OF GERMANY 
FRANCE 
HUNGARY 
ICELAND 
ITALY 
UNITED KINGDOM 
USSR 
EUROPE/FOOD INDUSTRY 
Survey of ener ar by food manufacturing companies in 
Euro; 
EUROP 7ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 
EUROPIUM/DESORPTION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 
EUROPIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity with europium (Eulr2), 5:16168 
EVACUATED TUBE COLLECTORS/PERFORMANCE TESTING 
Com itive performance of two types of evacuated tubular solar 
collectors in a residential heating and cooling system. Final 
report, October 1 1977-September 30 1978 (including 1974-1977 
rating results comparisons), 5:15430 (CQO—2577- 
1 ec.Summ.)) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCITONS/DIFFUSION 
Effects of a finite coherence on impurity trapping of quasi-free 
excitons and electrons, 5:17145 
EXHAUST GASES/DENITRIFICATION 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust . Fifth quarterly technical summary 
report, September 1- jovember 30, 1979, 5:16441 (ARI-RP—49) 
EXHAUST GASES/STANDARDS 
Derivation of motor vehicle exhaust emission rates. Appendix E to 
mobile source emission factors. Final report, 5:16468 (PB— 
296273) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATORY WELLS 
See also WELL DRILLING 
EXPLORATORY WELLS/PLANNING 
Geothermal exploration and development drilling programs for 50 
heat flow eles and a deep test well, 5:15531 (SAN—2118-1) 
EXXON LIQUEFACTION PROCESS 
EDS coal liquefaction process development, phase IV. EDS 
commercial plant study design update, offsite design basis: 
Illinois coal market flexibility sensitivity case. Interim report, 
5:14695 (FE—-2893-37) 
EXXON LIQUEFACTION PROCESS/ 
COMMERCIALIZATION 
EDS coal liquefaction process development. Phase IV. Interim 
report, 5:14693 (FE—2893-32) 





F REGION/ION DENSITY 


EDS coal liquefaction process development. Phase IV. Interim 
report, 5:14694 (FE—2893-33) 


F 


F REGION/ION DENSITY 
Effects of rocket exhaust products in the thermosphere and 
ionsphere, 5:16966 (LA—8233-MS 
AILED ELEMENT MONITORS/DESIGN 
Fuel-clad failure detection. Final report, task 1, 5:14923 (DOE/ 
ET/47906—2) 
FAILURE MODE ANALYSIS/INFORMATION SYSTEMS 
Materials research for the clean utilization of coal. Quarterly 
— report, January-March 1979, 5:14669 (FE—6010-19) 
F 


(For radioactive fallout only.) 
FALLOUT/FORECASTING 
A proposed rationale to adapt DELFIC to subsurface bursts. Final 
report, January-August 1978, 5:16422 (AD-A—069048) 
FALLOUT/PARTICLE RESUSPENSION 
Resuspension studies on fallout level plutonium, 5:16481 (NVO— 
192(Vol.2)) 
FALLOUT/SEASONAL VARIATIONS 
Resuspension studies on fallout level plutonium, 5:16481 (NVO— 
192(Vol.2)) 
FALLOUT/SIMULATION 
Manual estimation of casualties due to fallout from a nuclear 
attack, 5:16910 (ORNL—5308) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS/ENERGY CONSERVATION 
Saving of energy during the cooling of milk and the heating of 
water on farms, 5:16075 
FARMS/WASTE HEAT UTILIZATION 
Saving of energy during the cooling of milk and the heating of 
water on farms, 5:16075 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
HPRR REACTOR 
FAST REACTORS/REACTOR KINETICS 
Neutron study of fast neutron reactor systems by exponential 
experiments on Harmonie - Graphite program HUG-PHUG - 


—— fasteners for nuclear components, 5:15771 (RDT-E—8- 


18T) 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/REACTOR COMPONENTS 
= full-scale components for sodium reactors, 5:15768 


See FLUX CONSERVING TOKAMAKS 
FEDERAL ASSISTANCE PROGRAMS/RESOURCE RECOVERY 
FACILITIES 
Effect of existing law on the financing of municipally sponsored 
a = converting waste to energy, 5:15935 (CONF- 
FEDERAL ASSISTANCE PROGRAMS/SPACE HEATING 
Meeting winter heating bills for needy families: how should the 
Federal a work, 5:15915 (PB—295307) 
FEDERAL BUILDINGS/ENERGY CONSERVATION 
Identifying retrofit projects for buildings (Thru Federal Energy 
et con Program), 5:16010 (DOE/CS—0133) 
FEDERAL BUILDINGS/GEOTHERMAL SPACE HEATING 
Klamath Falls geothermal heating district, 5:15626 
FEDERAL BUILDINGS/RETROFITTING 
Identifying retrofit projects for buildings (Thru Federal Energy 
ement es om 5:16010 (DOE/CS—0133) 
FED) GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REPUBLIC OF GERMANY/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
FEDERAL REPUBLIC OF GERMANY/WATER QUALITY 
Epidemic problems and chlorination of drinking water and sewage 
in the Federal Republic of Germany, 5:16896° 
Formation and occurrence of haloforms in drinking water in the 
Federal Republic of Germany, 5:16695 
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FEED MATERIALS PLANTS 
See also FUEL CYCLE CENTERS 
FEED MATERIALS PLANTS/RADIATION MONITORING 
Technology assessments, 5:16484 (ORNL—5595) 
FEEDWA ATER PUMPS 
Development of advanced peng hn | systems for feed water 


umps. Final report, 5:15680 (EPRI-FP—1274) 
FERMILAB ACCELERATOR/B FOCUSING MAGNETS 
10 millisecond 150 kiloampere seny power supply for the 
Fermilab neutrino focussing horn, 5:16363 
FERMILAB ACCELERATOR/BEAM INJECTION 
34 kA rapid cycli ig PFN power supply for driving injection 
magnets, 5:1637 
FERMILAB ACCELERATOR/BEAM TRANSPORT 
Helium refrigeration system and cryogenic system for 
pS. switchyard magnets at Fermilab, 5:16390 
FERMILAB ACCELERATOR/CAVITY RESONATORS 
Review of some dynamic loss properties of Ni-Zn accelerator rf 
system ferrite, 5:16362 
FERMILAB ACCELERATOR/ION BEAM INJECTION 
Linac H~ -beam operation and uses at Fermilab, 5:16374 
FERMILAB ACCELERATOR/ION SOURCES 
50-mA negative hydrogen-ion source, 5:16373 
FERMILAB ACCELERATOR/MAGNETS 
Magnet protection using ZNR surge eo 5:16356 
FERMILAB ACCELERATOR/PARTICLE BOOSTERS 
30-53 MHZ super cavities for 10-GeV acceleration in the 
Fermilab Booster ring, 5:16370 
34 kA rapid cycling P 
magnets, 5:1637 
be : ron based high-resolution repetitive waveform generator, 
oe voltage-controlled oscillator for the Fermilab booster 
low-level rf system, 5:16361 
Linac H™ -beam operation and uses at Fermilab, 5:16374 
New low level rf system for the Fermilab booster, 5:16366 
Stripping foils for multiturn charge exchange injection into the 
Fermilab booster, 5:16376 
FERMILAB ACCELERATOR/REFRIGERATING 
MACHINERY 
Central liquefier for the Fermilab Tevatron, 5:16369 
Power for the Fermilab Tevatron helium liquefier, 5:16358 
Process control system for the Tevatron liquefier, 5:16367 
FERMILAB ACCELERATOR/RESEARCH PROGRAMS 
Fermilab report, 5:16381 (FERMILAB—80/2) 
FERMILAB ACCELERATOR/SUPERCONDUCTING 
MAGNETS 
Construction of energy doubler correction magnets, 5:16355 
Energy doubler refrigeration system, 5:16368 
Multiple magnet test program, 5:16351 
Pressure development during energy doubler quenches, 5:16365 
Recent measurement results of energy doubler magnets, 5:16352 
barr | of an energy doubler dipole to beam induced quenches, 
21 
Superconducting dipole for the Fermilab switchyard, 5:16389 
IUM 257 TARGET/TRITON REACTIONS 
Spontaneous fission of *°Fm, 5:17121 
TUM 259/SPONTANEOUS FISSION 
12.3-min **Cf and 43-min *°*Md and systematics of the 
spontaneous fission propertiesof heavy nuclides, 5:17113 
Spontaneous fission of Fm, §:17121 


TES 
See IRON OXIDES 
/ELECTRICAL PROPERTIES 

Review of some dynamic loss properties of Ni-Zn accelerator rf 

system ferrite, 5:16362 

LIZER INDUSTRY/ENERGY DEMAND 

Joint Peru/United States report on Peru/United States 

cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 

E/1A—0009 


FETUSES/BIOLOGICAL EFFECTS 
Effects of toxic agents on movements of materials across the 
lacenta, 5:168 
REACTOR/FUEL PELLETS 
FFTF driver fuel pellets: typical pellet lot data, 5:15797 (DOE/ 
TIC—11087) 
FIBER OPTICS/FRACTURE PROPERTIES 
Fracture analysis of optical fibers, 5:16227 (SAND—79-2431C) 
FIBERS/CHEMICAL REACTIONS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations ex; to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
FIBERS/COMPATIBILI 
Fibre reinforced SiO2-glass for application at high temperatures, 
5:16216 (CONF-7706168—) 
FIBERS/LATTICE PARAMETERS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 


power supply for driving injection 
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based bricks, castables, and fibrous insulations coped to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
FIBROSIS/RADIOINDUCTION 
— enic mechanism in lung fibrosis (Synergistic effects of 
, Oz, and x rays in mice), 5:16773 (CONF-790249—1) 
out of muscular coat of the stomach following local irradiation 
(X rays; ne Be 5:16824 
EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 
See ION MICROSCOPY 
REVERSED MIRROR REACTORS/PLASMA HEATING 
Study of fusion product effects in field-reversed mirrors, 5:17160 
(COO—2218-150) 


FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/OPTICAL PROPERTIES 
Optical aan in small particles and thin films, 5:17130 (IS- 


M— 
FILTERS/LENSES 
Gradient index antireflection film formation from phase separable 
__. Final report, 5:16225 (DOE/TIC—11103) 
FINANCIAL INCENTIVES/GOVERNMENT POLICIES 
~~ = the analysis of federal incentives used to stimulate 
—_ oduction, 5:15911 (CONF-790845—) 
RIN G (OIL SPILLS) 
a OIL SPILLS 
FIREDAMP 
See METHANE 
FIREPLACES/PERFORMANCE 
Analysis of heat-saving retrofit devices for fireplaces. Final report, 
tember 1, 1977-February 28, 1978, 5:16005 (NMEI—77- 


1102) 
FIREPLACES/RETROFITTING 
Analysis of heat-saving retrofit devices for fireplaces. Final report, 
a 1, 1977-February 28, 1978, 5:16005 (NMEI—77- 
1102) 
FIRES/ENVIRONMENTAL EFFECTS 
7 plant succession following a fire on the Idaho National 
Engineering Laboratory Site, 5:16624 (IDO— 12088) 
FIRES/SIMULATION 
Combustion research, 5:16334 (LBL—8619) 
MODEL 


See NUCLEAR FIREBALL MODEL 
FIRST WALL/MATERIALS TESTING 
Refractory oxides for fusion reactor first walls: the effects of the 
reducing environment, 5:17268 (CONF-7706168—) 
FISH CULTURE 
See AQUACULTURE 
HES 


See also TROUT 
FISHES/ANIMAL BREEDING 

Channel catfish (Ictalurus punctatus) production in geothermal 

water, 5:15612 (SAN—2118-1) 
FISHES/BEHAVIOR 

Avoidance of monochloramine: test tank results for rainbow trout, 
coho salmon, alewife, yellow perch, and spottail shiner, 5:16881 

Effects of petroleum hydrocarbons on behavior of marine 
organisms, 5:16871 (PNL—3300(Pt.2)) 

Use of various avoidance indices to evaluate the behavioral 
response of the golden shiner to components of total residual 
chlorine, 5:16880 

FISHES/FEEDING 

Long-term effects of petroleum hydrocarbons from water on 

marine organisms, 5:16870 (PNL—3300(Pt.2)) 
FISHES/POPULATION DYNAMICS 

Instream flows in the Big Lost River: a lost cause, 5:16687 (IDO— 

12088) 
FISHES/RADIATION DOSES 

Comparison of calculated and measured radiation doses from 

chronic aqueous releases, 5:16676 
FISHES/REPRODUCTION 

Effects of hydroelectric generation and riverine ecology, 5:16845 

(PNL—3300(Pt.2)) 
FISHES/SENSITIVITY 

Preliminary look at the effects of intermittent chlorination on 
selected warmwater fishes, 5:16877 

Relative sensitivity of Pacific Northwest fishes and invertebrates 
to chlorinated seawater, 5:16885 

Respiratory and osmoregulatory responses of white perch 
(Morone americana) exposed to chlorine and ozone in estuarine 
waters, 5:16886 

Toward an understanding of the toxicity of intermittent exposures 
of total residual chlorine to freshwater fishes, 5:16878 

FISHES/TOLERANCE 

Influence of chlorine form and ambient temperature on the 

toxicity of intermittent chlorination to freshwater fish, 5:16879 


FLOW (FLUID) 


FISSION/LIQUID DROP MODEL 
Fission in a wall-and-window one-body-dissipation model, 5:17126 
FISSION FRAGMENTS/KINETIC ENERGY 
Fission in a wall-and-window one-body-dissipation model, 5:17126 
FISSION NEUTRONS 
See also DELAYED NEUTRONS 
FISSION NEUTRONS/MULTIPLICITY 
— of the quest for 75*Cf v-bar. Interim report, 5:17120 (EPRI- 
— 1258) 
FISSION PRODUCT RELEASE 
Fission product release from highly irradiated LWR fuel, 5:15819 
(NUREG/CR—0722) 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
ANSS54: a computer oo for predicting fission gas release, 
5:15729 (NUREG/CR—1?1 3) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED MIRROR COLLECTORS/PERFORMANCE TESTING 
Performance testing of the Scientific Atlanta Faceted Fixed 
Mirror Solar Concentrator, 5:15444 (SAND—80-0012) 
FLAME PROPAGATION/SIMULATION 
Combustion research, 5:16334 (LBL—8619) 
FLAMES/RAMAN SPECTRA 
CARS investigations in sooting and turbulent flames. Technical 
report, 1 October 1977-28 February 1979, 5:16280 (AD-A— 
069169) 
FLASH HYDROPYROLYSIS PROCESS/BENCH-SCALE 
EXPERIMENTS 


Development of a single-stage, entrained-flow, short-residence- 
time hydrogasifier. Final report, 5:14650 (FE—2518-24) 
FLASH HYDROPYROLYSIS PROCESS/MATHEMATICAL 
oD 
Flash hydropyrolysis of coal. Quarterly report No. 8, January 1- 
March 31, 1979, 5:14638 (BNL—51052) 
FLASH HYDROPYROLYSIS PROCESS/PARAMETRIC 
ANALYSIS 
Flash hydropyrolysis of coal. Quarterly report No. 8, January 1- 
March 31, 1979, 5:14638 (BNL—51052) 
FLASH HYDROPYROLYSIS PROCESS/PROCESS 
DEVELOPMENT UNITS 
Develo; — ofa “ype entrained-flow, short-residence- 
time gasifier rt, 5:14650 (FE—2518-24) 
FLASH HYDROPYROL YSIS PROCESS/YIELDS 
Flash hydropyrolysis of coal. Quarterly report No. 8, January 1- 
-— 31, 1979, 5:14638 (BNL—51052) 


See CASKS 
FLAT PLATE COLLECTORS/CORROSION 
Se measurements of time-of-wetness and 
tmospheric corrosion rates, 5:15458 (SERI/TP—31- 
248(Vol 2)(Pt.1)) 
Fluid corrosivity sensor for solar systems, 5:15457 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
Results of thirty months atmospheric corrosion testing in St. 
Louis, Mo., USA, 5:15459 (SERI/TP—31-248(Vol.2)(Pt.1)) 
FLAT PLATE COLLECTORS/CORROSION INHIBITORS 
Inhibitors for low temperature flat-plate solar collectors in space/ 
water onthe 715460 (SERI/TP—31-248(Vol.2\(Pt.1)) 
FLAT PLATE COLLECTORS/DESIGN 
Solar heating system (Patent; using beverage cans), 5:15451 
FLAT PLATE COLLECTORS/FLOW REGULATORS 
Comparison of proportional and on/off collector loop control 
strategies using a dynamic collector model, 5:15436 (LBL— 
1034 
FLAT PLATE COLLECTORS/MATERIALS 
Aluminum alloys, 5:15461 (SERI/TP—31-248(Vol.2)(Pt.1)) 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
FLOODS/FORECASTING 
Geologic factors in the isolation of nuclear waste: evaluation of 
long-term geomorphic processes and events, 5:15004 (PNL— 
2851) 
Pacific Northwest geomorphology and hydrology: rates and 
cane of selected processes and events, 5:15001 (PNL— 


FLORIDA/INSOLATION 
Requirement definition and preliminary design of a photovoltaic 
central r Station experimental test facility. Volume 2: 
SOLMET sit site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
FLORIDA/METEOROLOGY 
ap om definition and preliminary design of a photovoltaic 
wer Station experimental test facility. Volume 2: 
SoM T site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
FLOW (FLUID) 
See FLUID FLOW 





FLOW MODELS/COMPUTER CODES 


FLOW MODELS/COMPUTER CODES 
Assessment of Effectiveness of Geologic Isolation Systems. 
Variable thickness transient ground-water flow model. Volume 
2. Users’ manual, 5:16633 (PNL—3160-2) 
CIRMIS Data system. Volume 2. Program listings, 5:14973 
(PNL—3161-2) 
FLOW RATE/FLOWMETERS 
Attenuation of ultrasonic waves in coal-water slurries, 5:14634 
(ANL-FE—49622-TM05) 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/TESTING 
L-valve multiport feed system. Interim report for Task 10120, 
limestone test, 5:15685 (FE—2583-EXT-1-T1) 
FLOWMETERS/CALIBRATION 
Two-phase flow measurement by pulsed neutron activation 
techniques, 5:15801 (ANL-NUREG-CT—79-17) 
FLOWMETERS/DESIGN 
Investigation leading to the development of an acoustic Doppler 
slurry flowmeter, 5:14678 (ANL-FE—49622) 
FLOWMETERS/FEASIBILITY STUDIES 
Attenuation of ultrasonic waves in coal-water slurries, 5:14634 
(ANL-FE—49622-TM05) 
FLOWMETERS/OPERATION 
Advanced two-phase flow instrumentation program. fae 
foageees report, July-September 1979, 5:15822 (NUREG/CR— 
121 


FLOWMETERS/PERFORMANCE TESTING 
HYGAS coal-slurry mass-flow measurements using ultrasonic 
cross-correlation techniques, 5:14635 (ANL-FE—49622-TM07) 
FLUE GAS/AIR POLLUTION CONTROL 
Applicability of the thermal DeNox process to coal-fired utility 
boilers. Final report September 1977-May 1978, 5:16460 (PB— 
295830) 
FLUE GAS/DENITRIFICATION 
Applicability of the thermal DeNox process to coal-fired utility 
boilers. Final report September 1977-May 1978, 5:16460 (PB— 


295830) 
FLUE GAS/DESULFURIZATION 
Advanced concepts: SO? removal process improvements. Final 
report, 5:14715 (PB—294471) 
7 — FGD survey: October-November 1978, 5:15694 (PB— 


50 
Industrial Fuel Gas Demonstration Plant Program. Task III 


report, demonstration plant mechanical design. Volume IX. 
Utility area, 5:14661 (FE—2582-1(Vol.9)) 
FLUE GAS/HEAT RECOVERY 
Report on L Jungstrom regenerator project for heat recovery in 
: e Seay industry with flue gas temperatures up to 750°C., 
1 
FLUE GAS/PURIFICATION 
Support studies in fluidized-bed combustion. Quarterly report, 
April-June 1979, 5:14748 (ANL/CEN/FE—79-8) 
FLUE GAS/WASTE HEAT 
Comparative study of rotating regenerators and heat pipe heat 
exchangers for heat recovery from exhaust airstreams in textile 
industry, 5:16078 
Development of a falling cloud heat exchanger, 5:16076 
Development and demonstration of improved gas to gas heat pipe 
heat exchangers for the recovery of residual heat, 5:16079 
FLUE GAS/WASTE HEAT UTILIZATION 
Report on L Jungstrom regenerator project for heat recovery in 
a a industry with flue gas temperatures up to 750°C., 
:160 
FLUID FLOW 
See also LAMINAR FLOW 
MULTIPHASE FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/FLOW MODELS 
General basin modeling for site suitability. Draft report 1. Baseline 
data, 5:14988 (UCRL—15178) 
Regional flow and solute transport modeling for site suitability. 
art I, 5:14990 (UCRL—15181) 
FLUIDIZED BED/LIMESTONE 
L-valve multiport feed system. Interim report for Task 10120, 
limestone test, 5:15685 (FE—2583-EXT-1-T1) 
FLUIDIZED-BED COMBUSTION/COMPARATIVE 
EVALUATIONS 
Comparative assessment of health and safety impacts of coal use, 
5:14680 (DOE/EV —0069) 
FLUIDIZED-BED COMBUSTION/TEST FACILITIES 
Industrial application of fluidized-bed combustion. Phases I and II. 
¢ — — progress repor., April-June 1979, 5:14752 
sas -33) 
FLUIDIZED-BED COMBUSTORS/DEMONSTRATION PLANTS 
Industrial application of fluidized-bed combustion. Phases I and II. 
Quarterly technical progress report, April-June 1979, 5:14752 
(FE—2473-33) 
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FLUIDIZED-BED COMBUSTORS/DESIGN 
——, design, construct, test and evaluate a pressurized 
uidized bed pilot plant using high sulfur for cee agg of 
y 


electric power. Phase I. Preliminary ——s r! 
rt, foo 1-August 31, 1977, 5:15681 (FE—1726-24A) 
FLUIDIZED-BED COMBUSTORS/FUNCTIONAL MODELS 
Industrial application of fluidized-bed combustion. Phases I and II. 
erly technical progress report, April-June 1979, 5:14752 
—2473-33) 


UIDS 
See also GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 


Ar ry 
FLUIDS/LAMINAR FLOW 
Validity of cubic law for fluid flow in a deformable rock fracture. 
Technical information report No. 23, 5:16948 (LBL—9557) 
FLUIDS/STRUCTURE FACTORS 
Theoretical method for determining particle distribution functions 
of classical systems, 5:17157 
FLUORESCENT CONCENTRATORS 
See LUMINESCENT CONCENTRATORS 
FLUORIDES/BIOLOGICAL LOCALIZATION 
Potential for gaseous contamination from energy extraction 
processes in the northern Great Plains, 5:16558 (IS—4733) 
FLUORINE/CHEMICAL REACTIONS 
Spectroscopic characterization of TeF and oxygen chemisorption 
onto silicon (111), 5:16249 (DOE/TIC—11128) 
UORINE CHLORIDES 


See CHLORINE FLUORIDES 
FLUORITE/SORPTIVE PROPERTIES 
Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (ORO—4447-102) 
FLUTE INSTABILITY 
shy os aa stability in a hot electron plasma, 5:17198 (GA- 
pee 
FLUX CONSERVING TOKAMAKS/BALLOONING 
INSTABILITY 
— of high-n ballooning theory, 5:17203 (ORNL/TM— 
1 


FLY ASH/BIOLOGICAL EFFECTS 

Bioavailability of energy effluent materials in coastal ecosystems, 
5:16647 (PNL—3300(Pt.2)) 

Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 

FLY ASH/CHEMICAL COMPOSITION 

Chemistry of the Calsinter process for aluminum recovery from 

fly ash, 5:16085 (CONF-800205—3(Draft)) 
FLY ASH/CHEMICAL PROPERTIES 
Size dependence of the physical and chemical properties of coal 
fly ash, 5:16475 (UCD—472-502) 
FLY ASH/ELECTRON MICROSCOPY 
Frozen biological specimen in fly ash investigations, 5:16742 
FLY ASH/FLUIDIZATION 

Fluidization characteristics of power-plant fly ashes and fly ash- 

charcoal mixtures (MS Thesis; 40 references), 5:14710 (IS-T— 


880) 
FLY ASH/MUTAGEN SCREENING 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 
FLY ASH/MUTAGENESIS 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 
FLY ASH/PARTICLE SIZE 
Size dependence of the physical and chemical properties of coal 
fly ash, 5:16475 (UCD—472-502) 
FLY ASH/PHYSICAL PROPERTIES 
Size dependence of the physical and chemical properties of coal 
fly ash, 5:16475 (UCD—472-502) 
FLY ASH/RECYCLING 
Chemistry of the Calsinter process for aluminum recovery from 
fly ash, 5:16085 (CONF-800205—3(Draft)) 
Formation of calcium aluminates in the lime sinter process 
(Extraction of alumina from fly ash), 5:14709 (IS-T—875) 
FLY ASH/WASTE PRODUCT UTILIZATION 
Fluidization characteristics of power-plant fly ashes and fly ash- 
he mixtures (MS Thesis; 40 references), 5:14710 (IS-T— 


Fossil energy program. I. Mining research and development: coal 
preparation and analysis. I. Advanced research and technology 
development. Technical progress report, 1 April-30 June 1979, 
5:14746 (IS—4711) 





MAY 31, 1980 


Utilization of coal associated minerals. Quarterly report No. 7, 
April 1, 1979-June 30, 1979, 5:14743 (FE—2721- 
FLYWHEEL ENERGY STORAGE/ECONOMICS 
a worth evaluation methodology: the flywheel, 5:15201 
INF-791159—) 
FLYWHEEL ENERGY STORAGE/FEASIBILITY STUDIES 
Stationary flywheel energy accumulators for industrial 
applications (In German), 5:15845 
FLYWHEEL-POWERED VEHICLES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 


Development of polyimide materials for use in solar energy 
systems. Semi-annual technical progress report, August 1, 1978- 
January 31, 1979, 5:15432 (DOE/CS/35305—T1) 

FOAMS/MOLDING 

Heat pipe cooling of an aerospace foam mold manufacturing 

—. 5:16285 (BDX—613-2350) 


See also MILK 
VEGETABLES 
FOOD/SOLAR DRYING 
Solar Energy Development Program, 5:15406 (ORNL—5308) 
FOOD CHAINS/RADIONUCLIDE KINETICS 
128] distribution in vegetation on the Idaho National Engineering 
Laboratory Site, 5:16595 (IDO—12088) 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
User's manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188) 
FOOD INDUSTRY/CO-GENERATION 
ay electricity and heat generation in dairy industry, 


FOOD INDUSTRY/ENERGY CONSERVATION 
Energy economics of evaporation and drying processes (In 
German), 5:16052 (INKA-Conf—79-377-001) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Survey of — use by food manufacturing companies in 
Europe, 5:16048 
FOOD INDUSTRY/FUEL CONSUMPTION 
Energy accounting in the food processing industry. Final report, 
5:16047 (PB—295017) 
FOOD INDUSTRY/GAS APPLIANCES 
Application of intermittent ignition devices to commercial 
cooking equipment, 5:16015 (GRI—78/0037) 
FOOD INDUSTRY/GEOTHERMAL PROCESS HEAT 
Direct application of geothermal energy for industrial processing, 
15623 


FOOD INDUSTRY/HEAT RECOVERY EQUIPMENT 
Recovery of heat from exhaust air of spray driers in dairy 
industry, 5:16080 
FOOD INDUSTRY/POWER DEMAND 
Energy accounting in the food processing industry. Final report, 
5:16047 (PB—295017 
FOOD PROCESSING/ENERGY CONSERVATION 
Recovery of residual heat in the extraction of oil seeds and in the 
hydrogenation edible oils and fats, 5:16074 
Technical and economic feasibility of membrane technology. First 
technical quarterly progress report, 17 September 1979-17 
December 1979, 5:16050 (BSDF—39-1Q-79) 
FOOD PROCESSING/FUEL CONSUMPTION 
Energy accounting in the food processing industry. Final report, 
5:16047 (PB—295017) 
FOOD PROCESSING/GEOTHERMAL PROCESS HEAT 
Economic assessment of using nonmetallic materials in the direct 
utilization of geothermal energy, 5:15621 
FOOD PROCESSING/HEAT RECOVERY 
Recovery of residual heat in the extraction of oil seeds and in the 
hydrogenation edible oils and fats, 5:16074 
FOOD PROCESSING/POWER DEMAND 
Energy accounting in the food processing industry. Final report, 
5:16047 (PB—295017) 
FORESTS/INVENTORIES 
Current and future biomass and resource inventory techniques, 
5:15185 
Forest biomass inventory, 5:16771 
National forest biomass inventory, 5:16770 
FORMALDEHYDE/RADIATIONLESS DECAY 
Electric field dependence of collisionless, single rotational level 
lifetimes of S; HeCO, 5:16983 
FORMATES/ACID HYDROLYSIS 
Continuous chemical reaction chromatography. Progress report, 
February 1, 1979-January 31, 1980, 5:16264 (COO—2945-3) 
FORMED COKE PROCESSES/BINDERS 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
production, 5:14696 (ORO—3054-T4(Pt.C)) 
FORMOSA 
See TAIWAN 


FOSSIL-FUEL POWER PLANTS/PATHOLOGICAL 


FORT CALHOUN-1 REACTOR 
See CALHOUN-1 REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SHALES 
PETROLEUM ~* 
SHALE OIL 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 

Combustion research, 5:16334 (LBL—8619) 

Pulse combustion technology for heating applications. Quarterly 
progress report, October 1-December 31, 1979, 5:14750 (ANL/ 
EES-TM—78) 

FOSSIL FUELS/RESEARCH PROGRAMS 

Fossil Energy Program report. University activities, 1 October 
1977-30 September 1978 (US DOE supported), 5:14619 (DOE/ 
FE—0002/2) 

Fossil energy. Program report, 1 October 1977-30 September 1978 
(US DOE), 5:14618 (DOE/FE—0001/1(Vol.1)) 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Investigation of emerging technology for hydrocarbon and 
particulate emissions from stationary sources. Final report, 
5:15691 (PB—294467) 

FOSSIL-FUEL POWER PLANTS/ASHES 

Processes to increase utilization of power solid wastes, 5:14711 
(ISM—245) 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 

FOSSIL-FUEL POWER PLANTS/CAPACITY 

600 MW series steam generator redesign, 5:15677 (CONF- 
790167—{(Vol.2)) 

FOSSIL-FUEL POWER PLANTS/COAL PREPARATION 

Removal of ash from pulverized coal. Final report, 5:14628 (PB— 
294497) 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

600 MW series steam generator redesign, 5:15677 (CONF- 
790167—{Vol.2)) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Potential for gaseous contamination from energy extraction 
processes in the northern Great Plains, 5:16558 (IS—4733) 

Terrestrial ecosystem, 5:16557 (IS—4733) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Aquatic ecosystem, 5:16631 (IS—4733) 

Potential for gaseous and heavy metal contamination from energy 
extraction processes in the northern Great Plains and the 
consequent uptake and turnover in range ecosystems. Annual 
report, 5:14718 (IS—4733) 

Trace element levels and their enrichment processes in terrestrial 
vegetation, 5:16559 (IS—4733) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Applicability of the thermal DeNox process to coal-fired utility 
boilers. Final report September 1977-May 1978, 5:16460 (PB— 
295830) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Engineer, design, construct, test and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering. Quarterly 
report, June 1-August 31, 1977, 5:15681 (FE—1726-24A) 

FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 

Four Corners Plant Reliability Program, 5:15661 (CONF- 
790167—(Vol.2)) 

FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 

Full-scale utility boiler test with solvent refined coal , 5:14690 
(FE—2222-9) 

FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 

Power plant emissions and air quality, 5:16445 (IS—4733) 

FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 

Compound hybrid geothermal-fossil power plants, 5:15574 

Solar central receiver hybrid power plant conceptual design: 
molten salt receiver concept, 5:15312 (SAND—79-8073) 

FOSSIL-FUEL POWER PLANTS/MAINTENANCE 

Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF-790167—(Vol.1)) 

FOSSIL-FUEL POWER PLANTS/PATHOLOGICAL 

CHANGES 

Potential for gaseous contamination from energy extraction 
processes in the northern Great Plains, 5:16558 (IS—4733) 





FOSSIL-FUEL POWER PLANTS/PERSONNEL 


FOSSIL-FUEL POWER PLANTS/PERSONNEL 

Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF-790167—(Vol.1)) 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 

600 MW series steam generator redesign, 5:15677 (CONF- 
790167—(Vol.2)) 

Four Corners Plant Reliability Program, 5:15661 (CONF- 
790167—(Vol.2)) 

FOSSIL-FUEL POWER PLANTS/RETROFITTING 

District heating and cooling systems for communities ae 
power plant retrofit and distribution network. Volume 3. Tasks 
4-6. Final report, 5:16096 (COO—4979-1(Vol.3)) 

District heating and cooling systems for communities oy y 
lrg plant retrofit and distribution network. Volume 4. Tasks 

9. Final report, 5:16097 (COO—4979-1(Vol.4)) 

Preparation of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 (FE—2286-44) 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Maryland major facilities study. Volume II. Eastern shore power 
plant siting study, 5:15876 (PB—296818) 

FOSSIL- FUEL POWER PLANTS/SOLAR-ASSISTED POWER 

SYSTEM 


Conmhinad cycle central receiver solar hybrid power system, 
5:15310 (SAND—79-8073) 
Solar central receiver hybrid power system sodium-cooled 
concept, 5:15311 (SAND—79-8073) 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
600 MW series steam generator redesign, 5:15677 (CONF- 
790167—(Vol.2)) 
FOSSIL-FUEL POWER PLANTS/WATER POLLUTION 
CONTROL 
Characterization of coal pile al) Final report, May 1975— 
January 1979, 5:15690 (PB—294271 
FOSS"LS/AGE ESTIMATION 
Paleontology of the Idaho National Engineering Laboratory Site, 
5:16544 (IDO— 12088) 
FOUNDATIONS/DESIGN 
Design of field tests and analysis of experimental results for L.S.E. 
7 meter collector foundations, Shenandoah, Georgia, 5:15439 
(SAND—79-7075) 
FOUNDATIONS/FIELD TESTS 
Design of field tests and analysis of experimental results for L.S.E. 
7 meter collector foundations, Shenandoah, Georgia, 5:15439 
(SAND—79-7075) 
FOURIER TRANSFORMATION/ALGORITHMS 
a of large images with the AP-120B, 5:17305 (UCRL— 
83674) 
Fast Fourier Transform by polynomial evaluation, 5:17287 
FOURIER TRANSFORMATION/TWO-DIMENSIONAL 
CALCULATIONS 
gh of large images with the AP-120B, 5:17305 (UCRL— 
83674) 
FRACTURES/MEASURING METHODS 
Fracture characterization study, 5:15600 (ALO—5391-T1) 
FRACTURES/ORIGIN 
Fracture characterization study, 5:15600 (ALO—5391-T1) 
FRACTURES/ROCK-FLUID INTERACTIONS 
Laboratory investigations on the hydraulic and thermomechanical 
properties of fractured crystalline rocks, 5:14961 (LBL—9582) 
CE/ECONOMIC POLICY 
French energy resources and needs. Incidence on the development 
,-% the national nuclear programme, 5:15704 (CEA-CONF— 


4238) 

FRANCE/GEOTHERMAL ENERGY 

Worldwide direct application review, 5:15608 (SAN—2118-1) 
FRANCE/LMFBR TYPE REACTORS 

Breeder reactors, 5:15759 (CEA-CONF—4212) 
FRANCE/NUCLEAR POWER 

Freach energy resources and needs. Incidence on the development 

of the national nuclear programme, 5:15704 (CEA-CONF— 


4238) 
FRANCE/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
FRANCIUM 205/ALPHA DECAY 
Experimental and theoretical investigations of the decays of ?°*Fr 
and **Fr, 5:17104 (DOE/TIC—11100) 
FRANCIUM 206/ALPHA DECAY 
Experimental and theoretical ee og of the decays of °*Fr 
and Fr, 5:17104 (DOE/TIC—11100 
FRANCIUM 206/ELECTRON CAPTURE DECAY 
Experimental and theoretical investigations of the decays of ?°*Fr 
and **Fr, 5:17104 (DOE/TIC—11100) 
FRANCIUM 207/ALPHA DECAY 
Experimental and theoretical investigations of the decays of ?°*Fr 
and **Fr, 5:17104 (DOE/TIC—11100) 
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FRANCIUM 208/ALPHA DECAY 
Experimental and theoretical oer og of the decays of ?°*Fr 
and 7° Fr, 5:17104 (DOE/TIC—11100) 
FRANCIUM 208/ELECTRON CAPTURE DECAY 
Experimental and theoretical investigations of the decays of ?°*Fr 
and ®°*Fr, 5:17104 (DOE/TIC—11100) 
FREE ELECTRON LASERS/PERFORMANCE 
Free electron laser and its ible developments, 5:16314 
FREE ELECTRON LASERS/PULSES 
Free electron laser and its possible developments, 5:16314 
FREE RADICALS 
See RADICALS 
FREEZERS/ENERGY CONSUMPTION 
Field performance of residential refrigerators and combination 
refrigerator-freezers, 5:16008 (PB—299058) 
G/BIOLOGICAL MODELS 
Studies of membrane structure by freeze-etching. Progress report, 
5:16744 (DOE/EV/0243—1) 
FRESH WATER/CHLORINATION 
Precursors and mechanisms of haloform formation in the 
chlorination of water supplies, 5:16640 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
— LENS/FABRICATION 
X-ray zone mig fabricated using electron-beam and x-ray 


until y, 5:16288 
DEVICES (TH (THERMONUCLEAR) 


me FIELD-REVERSED MIRROR REACTORS 
FT. CALHOUN-1 
See CALHOUN-1 REACTOR 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/PERFORMANCE 
Evaluation an ee of Westinghouse 17 x 17 fuel, 5:15738 
(DOE/ET/ 7—1) 
KWU fuel performance with emphasis on high burnup, 5:15711 
(DOE/ET/34007—1) 
Performance of Combustion Engineering fuel in operating PWRs, 
5:15737 (DOE/ET/34007— 1) 
FUEL ASSEMBLIES/RADIATION HAZARDS 
Safety of WWER-440 fuel assembly transport, 5:15011 (UJV— 


4343-R) 
FUEL ASSEMBLIES/RELIABILITY 

Performance of Combustion Engineering fuel in operating PWRs, 
5:15737 (DOE/ET/34007—1) 

FUEL ASSEMBLIES/TEMPERATURE GRADIENTS 

Computational results for a 7-pin hexagonal fuel assembly during a 
flow rundown transient using the COMMIX-1A computer code 
(LMFBR), 5:15824 (NUREG/CR—1285) 

FUEL ASSEMBLIES/TRANSPORT 

Safety of WWER-440 fuel assembly transport, 5:15011 (UJV— 

4343-R) 
FUEL BUNDLES 

See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 

MABEL-1. A code to analyse cladding deformation in a loss-of- 
coolant accident, 5:15799 (AEEW-R—1215) 

FUEL CANS/OXIDATION 

Nuclear fuel pin simulator for LOCA-related zircaloy oxidation 

studies (PWR; BWR), 5:15720 (DOE/ET/34007—1) 
FUEL CANS/PERFORMANCE 

Power ramp tests of potential PCI remedies (PWR; BWR), 
5:15722 E/ET/34007—1) 

FUEL CANS/PERFORMANCE TESTING 

Studsvik inter-ramp project, an international power ramp 
experimental study (BWR), 5:15723 (DOE/ET/34007—1) 

FUEL CANS/STRAINS 

In-reactor measurement of clad strain: effect of power history 

(CANDUD), 5:15755 (DOE/ET/34007—1) 
FUEL CANS/STRESS CORROSION 

Effect of fuel rod design on SCC susceptibility (PWR; BWR; 
CANDU), 5:15721 (DOE/ET/34007—1) 

Effects of strain rate, stress condition and environment on iodine 
embrittlement of Ziracloy-2, 5:15718 (DOE/ET/34007—1) 

Mechanistic studies of power ramping defects (CANDU), 5:15754 
(DOE/ET/34007—1) 

Observations on the influence of tube manufacturing technique on 
iodine stress corrosion cracking of unirradiated Zircaloy, 
5:15716 (DOE/ET/34007—1) 

PWR type overpower tests at 1620 GJ/KGU (18,800 MWD/ 
MTU), 5:15743 (DOE/ET/34007—1) 

Studsvik inter-ramp project, an international power ramp 
experimental study (BWR), 5:15723 (DOE/ET/34007—1) 

FUEL CANS/THERMAL STRESSES 

MABEL-1. A code to analyse cladding deformation in a loss-of- 

coolant accident, 5:15799 (AEEW-R—1215) 
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FUEL CANS/THICKNESS GAGES 
— control for a cladding thickness tester, 5:16407 (DP— 


7) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS/ECONOMIC ANALYSIS 

Venture analysis case study for on-site fuel cell energy systems. 
Final report, 5:15970 (FCR—0783(Vol.1)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume II. Appendices A through I. Final report, 5:15971 
(FCR—0783(Vol.2)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume III. Appendix J: public sector analysis. Final report, 
5:15972 (FCR—0783(Vol.3)) 

FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 

Venture analysis case study for on-site fuel cell energy systems. 
Final report, 5:15970 (FCR—0783(Vol.1)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume II. Appendices A through I. Final report, 5:15971 
(FCR—0783(Vol.2)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume III. Appendix J: public sector analysis. Final report, 
5:15972 (FCR—0783(Vol.3)) 

FUEL CELL POWER PLANTS/MARKETING RESEARCH 

Venture analysis case study for on-site fuel cell energy systems. 
Final report, 5:15970 (FCR—0783(Vol.1)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume II. Appendices A through I. Final report, 5:15971 
(FCR—0783(Vol.2)) 

Venture analysis case study for on-site fuel cell energy systems. 
Volume III. Appendix J: public sector analysis. Final report, 

ry by: ggg niene attra 4 


See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 

FUEL CELLS/BIBLIOGRAPHIES 
Fuel cells. Volume 3. 1977-June 1979 (citations from the NTIS 
data base). Report for 1977-June 1979 (235 abstracts), 5:15968 
(NTIS/PS—79/0717) 
FUEL CELLS/ELECTROCATALYSTS 
Catalytic dry powder material for fuel cell electrodes comprising 
— polymer and precatalyzed carbon (Patent), 
2159 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
THORIUM CYCLE 
FUEL CYCLE/COMPUTER CALCULATIONS 
Alternative fuel cycle PWR models for the ORIGEN computer 
code, 5:15745 (ORNL/TM—7005) 
FUEL CYCLE/ECONOMICS 
Analysis of alternative light water reactor (LWR) fuel cycles, 
5:15775 (PNL—2792) 
FUEL CYCLE/PROLIFERATION 
Analysis of alternative light water reactor (LWR) fuel cycles, 
5:15775 (PNL—2792) 
FUEL CYCLE/RESEARCH PROGRAMS 
Technical quarterly progress report, April 1-June 30, 1979, 
5:14933 (ENICO— 1013) 
FUEL CYCLE/TRANSPORTATION SYSTEMS 
Program strategy document for the Nuclear Materials 
Transportation Technology Center, 5:14930 (SAND—79-1402) 
FUEL CYCLE CENTERS/POLLUTION 
Analysis of nuclear fuel cycles, 5:14996 (PNL—3300(Pt.5)) 
FUEL CYCLE CENTERS/RADIOACTIVE WASTE 
DISPOSAL 
Radioecology of nuclear fuel cycles, 5:16689 (PNL—3300(Pt.2)) 
are eed POLICY AND CONSERVATION 
A 


Evaluating fuel-economy taxes: an exploratory cost-benefit 
analysis, 5:16039 (RAND/N—1006-DOE) 
Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N—1005-NSF/FEA) 
FUEL ECONOMY/REGULATIONS 
Evaluating fuel-economy mandates: an exploratory cost-benefit 
analysis, 5:16038 (RAND/N—1005-NSF/FEA) 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
New approach for rod-bundle thermal-hydraulic analysis, 5:15786 
FUEL ELEMENT CLUSTERS/HYDRAULICS 
New approach for rod-bundle thermal-hydraulic analysis, 5:15786 
Results of measuring local hydrodynamic characteristics of 
geometrically disturbed rod bundle. II, 5:i5785 (UJV—4157-T) 
FUEL ELEMENT CLUSTERS/HYDRODYNAMICS 
Results of measuring local hydrodynamic characteristics of 
geometrically disturbed rod bundle. II, 5:15785 (UJ V—4157-T) 


ELEMENTS 
See also FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 

ANSS54: a computer subroutine for predicting fission gas release, 

5:15729 (NUREG/CR—1213) 
FUEL ELEMENTS/MEETINGS 

Proceedings of American Nuclear Society topical meeting on light 

water reactor fuel performance, 5:15709 (DOE/ET/34007—1) 
FUEL ELEMENTS/POWER 
ANL four-meter calorimeter design and operation manual, 
5:16397 (ANL-NDA—3) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
FUEL GAS/CALORIFIC VALUE 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume V. Gas 
compression; gas treating, 5:14657 (FE—2582-1(Vol.5)) 

Preparation of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 (FE—2286-44) 

FUEL GAS/COOLING 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IV. 
Gasification; gas cooling and scrubbing; ash treatment, 5:14656 
(FE—2582-1(Vol.4)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume V. Gas 
compression; gas treating, 5:14657 (FE—2582-i(Vol.5)) 

FUEL GAS/DRYING 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE—2582-1(Vol.8)) 

FUEL GAS/METHANATION 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE—2582-1(Vol.8)) 

FUEL GAS/ODORIZATION 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE—2582-i(Vol.8)) 

FUEL GAS/PRODUCTION 

Method and an apparatus for preventing deposits in a process 
water system for a gas generator plant or the like (Patent), 
5:15051 

FUEL GAS/PURIFICATION 

Chemistry of potassium and sulfur in entrained flow gasifiers. Task 
report No. 6, January-March 1979, 5:14627 (METC/TR—171) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume V. Gas 
compression; gas treating, 5:14657 (FE—2582-1(Vol.5)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE—2582-1(Vol.8)) 

FUEL GAS/SCRUBBING 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IV. 
Gasification; gas cooling and scrubbing; ash treatment, 5:14656 
(FE—2582-1(Vol.4)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume V. Gas 
compression; gas treating, 5:14657 (FE—2582-1(Vol.5)) 

FUEL MANAGEMENT 

Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 

Nuclear fuel management and performance experience at Vepco 
(PWR), 5:15740 (DOE/ET/34007—1) 

FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/EMULSIFICATION 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel. Addendum to final report, 5:14751 (FE—2437-T1) 

Investigation of fuels containing coal-oil-water emulsions. Fifth 
quarterly report, | October 1978-1 December 1978, 5:14753 
(FE—2689-5) 

FUEL OILS/PERFORMANCE TESTING 

Coal liquefaction test center. Quarterly technical progress report, 

January-March 1979, 5:14683 (FE—1517-81) 
FUEL PELLETS/ABLATION 

Theoretical study on magnetic shielding of an ablating solid 
hydrogen pellet in a plasma and hydrogen pellet production and 
injectin into the APEX tokamak, 5:17233 (COO—2234-13) 





FUEL PELLETS/CRACKS 


FUEL PELLETS/CRACKS 
UO, pellet fragment relocation: kinetics and mechanics. Research 
_— 508-1 and 508-2, final report, 5:15727 (EPRI-NP— 


1106) 
FUEL PELLETS/FABRICATION 
Fabrication of ThO2 and ThO2-UO2 peices for proliferation 
resistant fuels, 5:14917 (PNL—321 
= powder process development tLWBR Development 


ram), 5:15767 (WAPD-TM—1308) 
FUEL 1 HELLETS/FISSION PRODUCT RELEASE 
ANS-5.4 fission gas release model. I. Noble ye at high 
temperature, 5:15782 (DOE/ET/34007—1) 
ANS-5.4 fission gas release model. II. Iodine, cesium, and 
tellurium at high temperature, 5:15783 (DOE/ET/34007—1) 
Fission gas release from UO: as “ at high burn-up (BWR; 
PWR), 5:15726 (DOE/ET/3400 
FUEL PELLETS/SINTERING 
Developing and testing a vertical sintering furnace for remote 
nuclear applications, 5:14919 (PNL—3245) 
FUEL PELLETS/THERMAL STRESSES 
UO, pellet fragment relocation: kinetics and mechanics. Research 
Projects 508-1 and 508-2, final report, 5:15727 (EPRI-NP— 


1106) 
FUEL PINS/ISOTOPE RATIO 
Dependence of LMFBR fueling requirements on plutonium 
isotopic composition, 5:15765 (PNL—3255) 
FUEL POOLS/DESIGN 
Spent fuel storage capacity in new reactors, 5:14925 (DOE/SR- 
—2003) 
Spent fuel handling and storage facility for an LWR fuel 
reprocessing plant, 5:14922 (DPSTD-AFCT—77-7) 
FUEL REPROCESSING PLANTS 
See also FUEL CYCLE CENTERS 
IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/RADIATION 
MONITORING 
Continuous tritium monitor for nuclear facility off-gas streams, 
5:14994 (ENICO— 1022) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Advanced safeguards systems development for chemical 
processing plants. Final report for Fiscal Year 1979, 5:15013 
(ENICO— 1027) 
FUEL REPROCESSING PLANTS/SPENT FUEL STORAGE 
Spent fuel handling and storage facility for an LWR fuel 
reprocessing plant, 5:14922 (DPSTD-AFCT—77-7) 
FUEL RODS/FABRICATION 
Apparatus for producing plutonium fuel rods for nuclear power 
plants (Patent), 5:14920 
FUEL RODS/FISSION PRODUCT RELEASE 
Fission gas release and dimensional changes of test fuel rods 
containing densifying and nondensifying fuel (PWR), 5:15744 
(DOE/ET/34007—1) 
Fission a release and grain growth in THO2-UO; fuel irradiated 
at high temperature (LWBR), 5:15761 (DOE/ET/34007—1) 
Fisiens product release during reactor operation (PWR; BWR), 
5:15725 (DOE/ET/34007—1) 
Fission product iodine on cladding of ThO2-UO: irradiated fuel 
ia (LWBR Development Program), 5:15762 (DOE/ET/ 
Bes 
Prediction of fission gas release at high burn-up (PWR; BWR), 
5:15724 (DOE/ET/34007—1) 
FUEL RODS/HEAT TRANSFER 
Determination of friction factors and heat transfer coefficients for 
ee artificially roughened surfaces, 5:15752 (DOE/TIC— 
10283) 
Improved gap conductance model for the TRAC code (PWR), 
5:15815 (LA-UR—79-2945) 
FUEL RODS/PERFORMANCE 
BWR fuel performance, 5:15710 (DOE/ET/34007—1) 
Effects of cladding and pellet variables on PWR fuel rod 
performance, 5:15741 (DOE/ET/34007—1) 
Extended burnup: fuel development and performance (PWR), 
5:15739 (DOE/ET/34007—1) 
FCI: remedy development for the fuel performance improvement 
program (PWR; BWR), 5:15719 (DOE/ET/34007—1) 
Fission gas release and grain growth in THO2-UO, fuel irradiated 
at high temperature (LWBR), 5:15761 (DOE/ET/34007—1) 
High burnup experience in PWRs, 5:15742 (DOE/ET/34007—1) 
Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 
Non-destructive examination of Exxon nuclear fuel in LWR 
reactors, 5:15712 (DOE/ET/34007—1) 
Nuclear fuel management and Ta experience at Vepco 
(PWR), 5:15740 (DOE/ET/34007—1) 
Prediction of fission gas release at high burn-up (PWR; BWR), 
5:15724 (DOE/ET/34007—1) 
Sensitivity of fuel rod behavior on as fabricated characteristics and 
oS a conditions (PWR; BWR), 5:15714 (DOE/ET/ 
5p 
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bape oe tformance of zircaloy clad oxide fuel rods with a 
cladding defect (LWBR Development Program), 5:15760 
(DOE 17340071) 

FUEL RODS/PERFORMANCE TESTING 

Fission gas release and dimensional changes of test fuel rods 
containing densifying and nondensifying fuel (PWR), 5:15744 
(DOE/ET/34007—1) 

Overview of the PBF test results (PWR; BWR), 5:15803 (CONF- 
8002 19—1) 

FUEL RODS/RELIABILITY 
BWR fuel performance, 5:15710 (DOE/ET/34007—1) 
FUEL RODS/TEST FACILITIES 
Preliminary report: thermometry of fuel rod simulators in the 
REBEKA experiment (PWR; BWR), 5:15731 (INEL-tr—44) 
FUEL RODS/THERMAL STRESSES 
ae water reactor fuel response during RIA experiments, 
15810 (IDO—1570-T33) 
FUEL SLURRIES/COMBUSTION PROPERTIES 

Feasibility study of using a coal/water/oil emulsion as a clean 

liquid fuel. Addendum to final report, 5:14751 (FE—2437-T1) 
FUEL SLURRIES/FLOW RATE 

Attenuation of ultrasonic waves in coal-water slurries, 5:14634 
(ANL-FE—49622-TM05) 

Investigation leading to the development of an acoustic Doppler 
slurry flowmeter, 5:14678 (ANL-FE—49622) 

FUEL SLURRIES/HEATING 

Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979, 5:14684 (FE—1800- 
39(Vol.1)) 

Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979 (No text), 5:14685 (FE— 
1800-39(Vol.2)) 

FUEL SLURRIES/PERFORMANCE TESTING 

Performance of a diesel engine; operating on raw coal-diesel 
engine; solvent refined coal-diesel fuel slurries. Quarterly report, 
5:15679 (CONS—3288-T5) 

FUEL SLURRIES/STABILITY 

Investigation of fuels containing coal-oil-water emulsions. Fifth 
quarterly report, 1 October 1978-1 December 1978, 5:14753 
(FE—2689-5) 

FUEL SLURRIES/TRANSPORT 

Coal/oil mixture pipeline: a viable alternative coal transportation 
system, 5:14740 (CONF-791160—2) 

FUEL SUBSTITUTION/ECONOMIC IMPACT 

Methodology for assessing the impacts of alternative rate designs 
on industrial energy use. Draft report, 5:16024 (DOE/RG/ 
3383—T1) 

FUEL SYSTEMS/BIBLIOGRAPHIES 

Automobile fuel tanks. Subject bibliography, 5:16037 (PB— 

298933) 
FUEL USE ACT 

See NATIONAL ENERGY ACT 
FUEL-CLADDING INTERACTIONS 

FCI: remedy development for the fuel performance improvement 
program (PWR; BWR), 5:15719 (DOE/ET/34007—1) 

Power ramp tests of potential PCI remedies (PWR; BWR), 
5:15722 (DOE/ET/34007—1) 

FUELS 

See also DIESEL FUELS 

FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOLINE 
HYDROGEN FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 

FUELS/COST 

District heating and cooling systems for communities through 
power plant retrofit and distribution network. Volume 3. Tasks 
4-6. Final report, 5:16096 (COO—4979-1(Vol.3)) 

FUME HOODS/DESIGN 

Mock-up and testing of a variable volume laboratory fume hood 

exhaust system, 5:16295 (ANL/ENG—78-03) 
FUME HOODS/PERFORMANCE 

Mock-up and testing of a variable volume laboratory fume hood 
exhaust system, 5:16295 (ANL/ENG—78-03) 

MES 


See AEROSOLS 
FUNCTION GENERATORS/DESIGN 
CAMAC based high-resolution repetitive waveform generator, 
5:16371 
FUNCTIONALS/RECURSION RELATIONS 
Universal metric properties of nonlinear transformations, 5:17307 
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FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
SOLAR FURNACES 
WOOD BURNING FURNACES 
Developing and testing a vertical sintering furnace for remote 
nuclear applications, 5:14919 (PNL—3245) 
FURNACES/COMBUSTORS 
—— of combustion modifications of industrial equipment. 
rt, January 1976—May 1977, 5:16335 (PB—294214) 
FURNACES/ENERGY DEMAND 
Heat recovery in the iron melting industry, 5:16071 
FURNACES/FLUE GAS 
™— rt on L Jungstrom regenerator project for heat recovery in 
pa A —— industry with flue gas temperatures up to 750°C., 


FURNACES/HEAT LOSSES 
Heat recovery in the iron melting industry, 5:16071 
FURNACES/PERFORMANCE 
Convective furnace for the preheating of the glass components in 
the form of granules using waste gases, 5:16073 
Monobeam: prototype test and development. Final report 
February 1, 1976-Dec ember 31,1978, 5:16051 (COO—2861- 1) 
FURNACES/WASTE HEAT 
Convective furnace for the preheating of the o- components in 
the form of granules using waste gases, 5:1 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM/SELF-DIFFUSION 
Self-diffusion of Gd in polycrystalline Gd2Os, 5:16192 
GADOLINIUM 156/E1-TRANSITIONS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and ‘Dy, 5:17092 (ORNL—5498) 
GADOLINIUM 156/E2-TRANSITIONS 
Coulomb excitation of 15° '** Gd and '®© 18 16*Dy with *He 
ions, 5:17091 (ORNL—5498) 
GADOLINIUM 156/E3-TRANSITIONS 
Coulomb excitation of '** 1°* Gd and '®© 16 16*Dy with *He 
ions, 5:17091 (ORNL—5498) 
GADOLINIUM 156/ENERGY LEVELS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and 'Dy, 5:17092 (ORNL—5498) 
GADOLINIUM 158/E1-TRANSITIONS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and ‘Dy, 5:17092 (ORNL—5498) 
GADOLINIUM 158/E2-TRANSITIONS 
Coulomb excitation of '** * Gd and '® '® 16*Dy with *He 
ions, 5:17091 (ORNL—5498) 
GADOLINIUM 158/E3-TRANSITIONS 
Coulomb excitation of 15* 15§ Gd and © 6 16*Dy with *He 
ions, 5:17091 (ORNL—5498) 
GADOLINIUM 158/ENERGY LEVELS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and ‘Dy, 5:17092 (ORNL—5498) 
GADOLINIUM 160/E1-TRANSITIONS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and '® Dy, 5:17092 (ORNL—5498) 
GADOLINIUM 160/E2-TRANSITIONS 
Coulomb excitation of '* * Gd and 1® '® 16*Dy with *He 
ions, 5:17091 (ORNL—5498) 
GADOLINIUM 160/E3-TRANSITIONS 
Coulomb excitation of '** 5* ©°Gd and 1 '® 16*Dy with *He 
ions, 5:17091 (ORNL—5498) 
GADOLINIUM 160/ENERGY LEVELS 
Reduced electric dipole transition probabilities for transitions in / 
sup 156-160/Gd and '® Dy, 5:17092 (ORNL—5498) 
GADOLINIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
GADOLINIUM IONS/ELECTRON SPIN RESONANCE 
Size effects in the crystal field of small dielectric particles of 
SrCle:Gd*, 5:16220 
GADOLINIUM OXIDES/SORPTIVE PROPERTIES 
Self-diffusion of Gd in polycrystalline Gd2Os, 5:16192 
GADOLINIUM SELENIDES/HOT PRESSING 
— of selenide segmented elements, 5:15962 (GA-A— 
5) 
GAGES (PRESSURE) 
See PRESSURE GAGES 


GAS FURNACES/PERFORMANCE 


GALLIUM ALLOYS/CORROSION er 
Electrochemical properties of certain new ternary 
roy on aluminum, 5:16177 (UCRL-Trans— racy C1 ie 
ALLOYS/OPTICAL PROPERTIES 
Me of A-15 thin films and single crystals, 5:17151 


GALLI 


Optical 
(ISM 
GALLIUM ARSENIDE SOLAR CELLS/DESIGN 
Novel concentrator photovoltaic converter system development. 
Final report, January 24-August 30, 1979, 5:15170 (SAND—80- 
7004 


GALLIUM ARSENIDE SOLAR CELLS/EFFICIENCY 
High efficiency GaAs solar cell development. Final report, 1 
August 1976—1 July 1978, 5:15126 (AD-A—066616 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Material growth and characterization directed toward improvin 
iii-v heterojunction solar cells. Annual report, 1 February 1978 - 
31 January 1979, 5:15163 (N—79-21543) 
GALLIUM ARSENIDE SOLAR CELLS/FIELD TESTS 
Results of the solar cell experiments aboard the NTS-2 satellite 
after 447 days in orbit. Interim report, 5:15194 (AD-A—069082) 
— ARSENIDE SOLAR CELLS/GRADED BAND 
A 
Cascade solar cells (Patent), 5:15172 
Novel concentrator photovoltaic converter system development. 
a - report, January 24-August 30, 1979, 5:15170 (SAND—80- 


GALLIUM ARSENIDE SOLAR CELLS/RADIATION 
HARDENING 
High efficiency GaAs solar cell development. Final report, 1 
August 1976—1 July 1978, 5:15126 (AD-A—066616 
GALLI PHOSPHIDE SOLAR CELLS/GRADED BAND GAPS 
Cascade solar cells (Patent), 5:15172 
GAMMA DETECTION/MEASURING INSTRUMENTS 
Gamma scanner conceptual design report, 5:15784 (PNL—2758) 
GAMMA DETECTION/THERMOLUMINESCENT 
DOSEMETERS 
Automated TLD system for gamma radiation monitoring, 5:16411 
(CONF-791037—24) 
Gamma-ray energy response of *LiF and CaF2:Mn TLDs. Annual 
report, 5:16405 (COO—5100-3 
GAMMA RADIATION/CARCINOGENESIS 
Role of age in development of tumors in irradiated animals (y 
rays; rats), 5:16813 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS APPLIANCES 
See also FREEZERS 
REFRIGERATORS 
WATER HEATERS 
GAS APPLIANCES/ENERGY CONSERVATION 
Application of intermittent ignition devices to commercial 
cooking equipment, 5:16015 (GRI—78/0037) 
GAS APPLIANCES/ENVIRONMENTAL IMPACTS 
Environmental research, 5:15872 (LBL—8619) 
GAS APPLIANCES/IGNITION SYSTEMS 
Application of intermittent ignition devices to commercial 
cooking equipment, 5:16015 (GRI—78/0037) 
GAS BURNERS/CONTROL EQUIPMENT 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
GAS BURNERS/OPERATION 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
GAS BURNERS/PERFORMANCE 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
GAS BURNERS/SAFETY 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
GAS CHROMATOGRAPHY/EQUIPMENT 
Design for a gas chromatograph for characterizing desiccant 
material, 5:15390 (SERI/RR—334-550) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES/CONTROL EQUIPMENT 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
GAS FURNACES/OPERATION 
Handbook of industrial gas utilization: engineering principles and 
ractice, 5:16340 
GAS FURNACES/PERFORMANCE 
Handbook of industria! gas utilization: engineering principles and 
practice, 5:16340 





GAS FURNACES/SAFETY 


GAS FURNACES/SAFETY 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
GAS HYDRATES/PHASE STUDIES 
Alternative process schemes for coal conversion. Progress report 
No. 2, February 1-April 30, 1979, 5:14639 (BNL—51075) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
Spectroscopy and characteristics of a 50 mJ ArF double discharge 
laser, 5:16315 
GAS LASERS/CONTROL SYSTEMS 
Large scale copper vapor laser computer control system, 5:15030 
(UCRL—82275) 
GAS LASERS/ELECTRIC DISCHARGES 
Electrical and optical properties of a high pressure transverse 
mercury discharge, 5:16319 
GAS LASERS/ELECTRICAL PUMPING 
Radioactive-source preionization of visible and uv discharge 
lasers, 5:16322 
GAS LASERS/ENERGY TRANSFER 
Energy transfer kinetics in the excimer states of mercury, 5:16318 
GAS LASERS/FEASIBILITY STUDIES 
Experimental studies of potential rare earth vapor phase laser 
systems, 5:16320 
GAS LASERS/IONIZATION 
Radioactive-source preionization of visible and uv discharge 
lasers, 5:16322 
GAS LASERS/KINETICS 
Molecular krypton kinetics, 5:16316 
GAS LASERS/MATHEMATICAL MODELS 
Models of Na-Xe discharges for visible lasers, 5:16317 
GAS LASERS/PERFORMANCE 
One meter KrF laser system. Semi-annual report, 24 November 
1977-24 May 1978, 5:16305 (AD-A—069053) 
GAS LIFTS 
See also OIL WELLS 
PETROLEUM 
GAS LIFTS/MAINTENANCE 
Kick-over apparatus (Patent), 5:14777 
GAS LIFTS/VALUES 
Kick-over apparatus (Patent), 5:14777 
GAS SCINTILLATION DETECTORS/DESIGN 
Development of a ®Li-Xe gas scintillator neutron beam monitor at 
ORELA, 5:16385 (ORNL—5498) 
GAS TUNGSTEN-ARC WELDING/WELDED JOINTS 
Finite element analysis of arc welding, 5:16127 (WAPD-TM— 


1430) 
GAS TURBINE ENGINES/EXHAUST GASES 

Time degradation factors for turbine engine exhaust emissions. 
Volume 1. Program description and results. Interim report, 
August 1974-June 1977, 5:16105 (AD-A—070573) 

Time degradation factors for turbine engine exhaust emissions. 
Volume II. JT8D-9 test data. Interim report, August 1974-June 
1977, 5:16106 (AD-A—070574) 

Time degradation factors for turbine engine exhaust emissions. 
Volume IV. JT3D-7 test data. Interim report, August 1974-June 
1977, 5:10107 (AD-A—070576) 

Time degradation factors for turbine engine exhaust emissions. 
Volume V. JT3D-3B test data. Interim report, August 1974- 
June 1977, 5:16108 (AD-A—070577) 

Time degradation factors for turbine engine exhaust emissions. 
Volume VI. JT9D-3A test data. Interim report, August 1974- 
June 1977, 5:16109 (AD-A—070578) 

GAS TURBINE ENGINES/FUEL ECONOMY 

Fuel economy screening study of advanced automotive gas 

turbine engines, 5:16110 (DOE/NASA/1040—80/11) 
GAS TURBINE ENGINES/SPECIFICATIONS 

Fuel economy screening study of advanced automotive gas 
turbine engines, 5:16110 (DOE/NASA/1040—80/11) 

GAS TURBINE ENGINES/TECHNOLOGY ASSESSMENT 

Study of an advanced general aviation turbine engine (gate). Final 
report, 5:16025 (N—79-21073) 

GAS TURBINE POWER PLANTS/ECONOMICS 
Recovery of enegy from LNG vaporization, 5:15675 
GAS TURBINE POWER PLANTS/PERFORMANCE 
Recovery of enegy from LNG vaporization, 5:15675 

GAS TURBINES/COMBUSTORS 

Application of combustion modifications of industrial equipment. 
Final report, January 1976—May 1977, 5:16335 (PB—294214) 

Development of high temperature turbine subsystem technology 
to a Technology Readiness Status, Phase II. Progress report, 
May 1979, 5:15682 (FE— 1806-68) 

GAS TURBINES/COOLING 

Combined cycle research program. Quarterly technical progress 

— No. 11, January 1-March 31, 1979, 5:15673 (MIT—2295- 
-11) 
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GAS TURBINES/HEAT TRANSFER 
Combined cycle research program. Quarterly technical progress 
— No. 11, January 1-March 31, 1979, 5:15673 (MIT—2295- 
T18-11) 
GAS TURBINES/MATERIALS 
Combined cycle research program. Quarterly technical ee oo 
report No. 11, January 1-March 31, 1979, 5:15673 (MIT—2295- 
T18-11) 
GAS TURBINES/PERFORMANCE TESTING 
Development of high temperature turbine subsystem technology 
toa Fechnolo y Readiness Status, Phase II. Progress report, 
May 1979, 5:15682 (FE—1806-68) 
GAS TURBINES/REFUSE DERIVED FUELS 
Gas turbine demonstration of pyrolysis-derived fuels. First 
technical progress report, September 1, 1978-March 31, 1979, 
5:16336 (SAN—1839-T1) 
GAS TURBINES/TEST FACILITIES 
Development of — temperature turbine subsystem technology 
toa ge: eadiness Status, Phase II. Progress report, 
May 1979, 5:15682 (FE— 1806-68) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/ABSORPTION SPECTROSCOPY 
Oil shale research, 5:14836 (LBL—8619) 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Power plant emissions and rh ions 5:16445 (IS—4733) 
GASEOUS WASTES/POLLUTION CONTROL 
Environmental control technology for biomass flash pyrolysis, 
5:16443 (CONF-800129—2) 
GASES 
See also AIR 
COAL GAS 
FUEL GAS 
NATURAL GAS 
SYNTHESIS GAS 
VAPORS 
GASES/ATMOSPHERIC CHEMISTRY 
A two dimensional model for the global distribution of gases and 
aerosol icles in the es 5:16436 (N—79-23582) 
GASES/DIELECTRIC PROPERTIES 
Biological and radiation physics, 5:16998 (ORNL—5595) 
GASIFICATION 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 
GASIFICATION/COORDINATED RESEARCH PROGRAMS 
Thermochemical conversion of biomass: an overview of R and D 
activities sponsored by the Biomass Energy Systems Branch of 
DOE, 5:15049 (PNL-SA—8266) 
GAS-INSULATED CABLES/BREAKDOWN 
Particle-initiated breakdown in gas dielectric cable insulation 
expanded scope program. Final report, 5:15703 (EPRI-EL— 
1264) 
GASOLINE/LEAKS 
Evaluation of vapor leaks and development of monitoring 
procedures for gasoline tank trucks and vapor piping, 5:16033 
(PB—296085) 
GASOLINE/PRODUCTION 
bares to process for treating light gasoline stocks (Patent), 
5:14 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979, 5:14684 (FE—1800- 
39(Vol.1)) 
GASTROINTESTINAL TRACT 
See also pal. ESTINES 


MACH 
GASTROINTESTINAL TRACT/RETENTION 
Effect of fasting on the transit time of '**Ce in the mouse gut, 
5:16835 (NVO—192(Vol.2)) 
GASTROINTESTINAL TRACT/UPTAKE 
Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 
GAUGE INVARIANCE/SYMMETRY BREAKING 
Report of technical progress under the current DOE Contract, 
Y-76-C-02-2232. *OOOB, 5:17035 (COO—2232B-195) 
GAUSS FUNCTION/COMPUTER CODES 
Joint Gaussian probability plot program, 5:17301 (UCID—18513) 
GCFR REACTO EL ASSEMBLIES 
Hydraulic design and performance of a GCFR core assembly 
orifice, 5:15764 (GA-A—15710) 
GCFR TYPE REACTORS/FUEL RODS 
Determination of friction factors and heat transfer coefficients for 
flow past artificially roughened surfaces, 5:15752 (DOE/TIC— 
10283) 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
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GEOCHEMICAL (cold materials from, two U cyte es A 
/ of solid materials from two US geothermal systems 
and its Oe to exploration. Final: volume 77-14, 5:15520 


GEOLOGIC FORMATIONS/FLUID FLOW 
i flow and solute transport modeling for site suitability. 
I, 5:14990 (UCRL—15181) 
a a ter 7 wing pat w yin pet —_—— Bes 
iow solute transport g for site suitability. 
cor I, 5:14990 (UCRL—15181) 
GEOPHYSICS/FORECASTING 
pe pd predictions, 5:16914 yang ema 1059) 
Overview and recommendations, 5:16915 cree ty ees 
GEOPRESSURED SYSTEMS/COMMERCIALIZATI 
Geopressured-; — commercialization: four mie. FR 
cameos, 5:15554 
GEOPRESSURED SYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental assessment: geothermal energy geo’ 
subprogram. DOE Sweet Lake No. 1, Canalen Fei 
5:15556 (DOE/EA—006: 5) 
GEOPRESSURED SYSTEMS/GEOTHERMAL FLUIDS 
Method of gas production from geopressurized geothermal brines 
(Patent), 5:15564 
GEORGIA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
poe of Alabama and a Atlanta quadrangle. Volume 
and Volume 2 (NURE am) 5: 14911 (GIBX—47(80)) 
GEORGIA/RADIOMETRIC 3 EYS 
Aerial radiometric and magnetic reconmainanc dict | of 
peters of Alabama and Georgia: Atlanta quadrangle. Volume 
and Volume 2 pst RE program) 5 5:14911 “(GIBX--47(80)) 
AIR CO 


gt heat activated cooling adapted to geothermal energy, 
5:15615 (SAN—2118-1) 
GEOTHERMAL DISTRICT HEATING 
Klamath Falls a heating district, 5:15626 
UNSANS 218-1 Tom geothermal aquifers in the Paris basin, 5:15609 
AN— 
GEOTHERMAL DISTRICT HEATING/COST 
Economic assessment of using —, materials in the direct 
utilization of geothermal energy, 5:1562 
GEOTHERMAL DISTRICT TING/ECONOMIC 
ANALYSIS 
Improving utilization of low temperature geothermal resources 
with augmentation, 5:15618 
Low-temperature, direct use geothermal energy costs, 5:15617 
Multi-purpose utilization of hydrothermal resources within the 
City of El Centro. Final report, 5:15604 (SAN—1741-4) 
Multi-use geothermal energy system with augmentation for 
enhanced utilization. Non-electric application of geo’ 
energy in Susanville, California. Second quarterly technical 
report, April 1-June 30, 1978, 5:15603 (SAN—1740-2) 
Performance and feasibility of forced geoheat recovery for low 
temperature applications, 5:15619 
GEOTHERMAL DISTRICT HEATING/ENVIRONMENTAL 
IMPACTS 
Environmental assessment for the Klamath Falls downtown 
geothermal heating district, 5:15616 
GEOTHERMAL DISTRICT HEATING/FEASIBILITY 
STUDIES 


Multi-purpose utilization of hydrothermal resources within the 
City of El Centro. Final report, 5:15604 (SAN—1741-4) 
GEOTHERMAL DISTRICT HEATING/FINANCING 
Klamath Falls Geothermal District Heating legal, financing and 
ration, 5:15622 
GEOTHERMAL DISTRICT HEATING/LEGAL ASPECTS 
Klamath Falls Geothermal District Heating legal, financing and 
ration, 5:15622 
GEOTHERMAL DISTRICT HEATING/MATERIALS 
Economic assessment of using ag | materials in the direct 
utilization of geothermal energy, 5:1562 
GEOTHERMAL DISTRICT H A TING /OPERATION 
Klamath Falls Geothermal District Heating legal, financing and 
ration, 5:15622 
GEOTHERMAL DISTRICT HEATING/PLANNING 
Improving utilization of low teinperature geothermal resources 
with augmentation, 5:15618 
GEOTHERMAL DISTRICT HEATING/TECHNOLOGY 
ASSESSMENT 
Multi-use geothermal energy system with augmentation for 
enhanced utilization. Non-electric application of geothermal 
energy in Susanville, California. Second quarterly technical 
rt, April 1-June 30, 1978, 5:15603 (SAN—1740-2) 
EOTHERMAL ENERGY/COMMERCIALIZATION 
Small business participation in geothermal energy devel 
recommendations for the Geothermal Omnibus Bill, 5: 3343, 
GEOTHERMAL ENERGY/COST 
Long-term supply curves for geothermal energy: the impacts of 
technology, 5:15471 (PNL—3072) 


GEOTHERMAL ENERGY CONVERSION/MEETINGS 


GEOTHERMAL AY SCOR ANALYSIS 
Geothermal direct use, economic and engineering study 
a: Volume I. Methodology and results. Final report, 
gn 1(Vol.1)) = steady 
use, economic engineering 
auegan, Volume Data base. Final report, 5:15606 
: Pepe int bs es thermal fe 
ly competitive pricin, resources for 
electric te cteny 4 15553 


G NERGY/ECONOMIC IMPACT 
=o. impacts of DOE geothermal technology R and D, 


ENERGY/ENERGY SOURCE 


Geateanh obstacles pede 
energy: and uncertainties im) its 
widespread use, 5:15539 (EMD—80-36) 
ae a Fea broad-based geothermal 
t, 
er ft ed SUPPLIES — 


-term 
mat 
G ni te fe ne ge IMPACTS 
ing trends in environmental that affect energy 
t. Final 5:16714 (DOE EV O16) 
G ENERGY/FINANCIAL INCE 


Small business in geothermal ener, yan 
lor the Geothermal Omnibes Bill, 5:15543 


recommendations 
oe rote Ans ~ from utili 5: ee 
inancing constraints from a w' ity viewpoint, 
Financing of a commercial geothermal de ment: an 
objectives and constraints, oS. 15549 (CONF. 81183—2 
ay be weap det ta be pmeaone wohl POLIC 
energy: obstacles —_—- impede its 
«widespread use, 5:15539 (EMD—80-36 
State of Peete Gaede te asciiened dn develo; t: its 
Pn ag lishments and schedules, 5:15540 
GY/LEGAL Sac peed PY 
Small business participation in geothermal energy “gary 
ssseenaneiiiiaen tia the Chectnemmdh Contes Ga 3 
ee ENERGY/LEGISLATION 
needs and constraints from a utility viewpoint, 5:15547 
GEO ENERGY/MARKET 
Geothermal energy markets on the Atlantic Coastal Plain, 5:15551 
(SAN—21 18-1) 
EOTHERMAL 


ENERGY/MEETINGS 
frontier, 5:15469 
Symposium on geothermal energy and its direct uses in the eastern 
United States. a po No. 5, 5:15607 (SAN—2118-1) 
GEOTHERMAL E GY/POWER POTENTIAL 
— -term supply curves for geothermal energy: the impacts of 
15471 (PNL—3072) 
GEOTI L ENERGY/PRICES 
a competitive pricin; 4 of geothermal resources for 
wer production, 5:15553 
GEOTHERMAL NERGY/RESEARCH PROGRAMS 
Economic impacts of DOE geothermal technology R and D, 
5:15542 
GEOTHERMAL ENERGY/TECHNOLOGY ASSESSMENT 
Geothermal direct use, economic and engineering study 
integration. Volume I. Methodology and results. Final report, 
5:15605 PS = kgf ce 1) 
direct use, economic and engineering study 
= Volume II. Data base. Final report, 5:15606 
eet aoe 2)) 
Oru ia tet aot he seme Li ney thermal icati 
it management for t geothe energy applications, 
5:15610 (SAN—2118-1) 

Geothermal direct use, economic and engineering study 
integration. Volume I. Methodology and results. Final report, 
5:15605 Pe nk a wag 1(Vol.1)) 

Geothermal direct use, economic and engineering study 
(SAN 20 Volume II. Data base. Final report, 5:15606 


—2072-1(Vol.2)) a. 
Symposium on geothermal energy and its direct uses in 
United St States. Special report No. 5, 5:15607 (SAN—2118-1) 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
GEOTHERMAL 'Y CONVERSION/COMPARATIVE 
EVALUATIONS 


Substitution value of 
electric power, 5:15627 
GEO L ENERGY CONVERSION/ECONOMIC 
ANALYSIS 
Substitution value of 
electric power, 5:15627 
GEOTHE L ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Environmental research, 5:15872 (LBL—8619) 
GEOTHERMAL ENERGY Se ae a era 
Expanding the geothermal frontier, 5:15469 


thermal energy as process heat and 


energy as process heat and 





GEOTHERMAL EXPLORATION/BUDGETS 


GEOTHERMAL EXPLORATION/BUDGETS 
Om come funding for geothermal exploration R and D, 
GEOTHERMAL EXPLORATION/MEETINGS 
Ly frontier, 5:15469 
e - ety alt <c 
— ° tion for temperature 
— the basin and range province, 5: 13496 (DOE) (DOE/ET/ 


GEOTHERMAL EXPLORATION/RESEARCH PROGRAMS 
ae ee funding for geothermal exploration R and D, 
15 
GEOTHERMAL EXPLORATION/SEISMIC SURVEYS 
Seen for geothermal: techniques and case history, 
1 


GEOTHERMAL FIELDS 
See also CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/AIR POLLUTION ABATEMENT 
a sulfide ore process for abating oe problems 
steam stackin nr _ 15562 
G L FIEL ry T FLO 
Heat-flow continuation: a method to Gulineaie geothermal 
reservoirs, 5:15512 
FLUIDS/CORROSIVE EFFECTS 
uid heat management for direct geothermal energy applications, 
5:15610 (SAN—2118-1) 
ee selection guidelines for geothermal energy systems, 
ag ot pe pe FLUIDS/DESULFURIZATION 
a aa hydrogen sulfide emission regulations, 
oe 13558 (P 
GEOTHERMAL FLUIDS/ENERGY SUBSTITUTION 
EQUIVALENT 
Substitution value of geothermal energy as process heat and 
electric power, 5:15627 
GEOTHE L FLUIDS/ENVIRONMENTAL IMPACTS 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—28 .4)) 
GEOTHERMAL FLUIDS/REINJECTION 
Cost-effective treatment system for the stabilization of spent 
geothermal brines, 5:15561 
Injection at Raft River: an environmental concern, 5:15598 
G AL FLUIDS/STABILIZATION 
Cost-effective ew system for the stabilization of spent 
15561 
G RMAL FLUIDS/THERMODYNAMIC PROPERTIES 
Relations for thermodynamic properties of saline solutions for 
geothermal brine processes calculations, 5:15631 
GEOTHERMAL FLUIDS/WASTE PROCESSING 
Cost-effective treatment system for the stabilization of spent 


eothermal brines, 5:15561 
GEOTHERMAL HEATING 
See also GEOTHERMAL DISTRICT HEATING 
GEOTHERMAL HEATING/DEMONSTRATION 
PROGRAMS 
Division of Geothermal Energy (US ee of Energy) 
Direct Heat Applications Pro; 
GEOTHERMAL HEATING /FI ANCIAL 1 INCENTIVES 
Evaluation of state taxes and tax incentives and their impact on the 
development of geothermal energy in western states, 5:15620 
GEOTHERMAL HEATING/FINANCING 
— of municipal utility fundng for El Centro, California, 


GEOTHERMAL HEATING/REGULATIONS 
State — utility regulation of geothermal direct heat suppliers, 


GEOTHERMAL HEATING/TAXES 
Evaluation of state taxes and tax incentives and their impact on the 
development Sear energy in western states, 5:15620 
GEOTHERMAL HEATING SYSTEMS 


Urban heating from geothermal aquifers in the Paris basin, 5:15609 
(SAN—2118-1) 
GEOTHERMAL HEATING SYSTEMS/ECONOMIC 
ANALYSIS 
Analysis of the design, economics, and federal tax impacts of 
proposed geothermal greenhouse operations near the Baca 
Grande development, San Luis Valley, Colorado, 5:15624 
GEOTHERMAL HEATING SYSTEMS/WATER SOURCE 
HEAT PUMPS 
Utilization of A carrie energy with an emphasis on heat pumps, 


5:15614 (SA we ole. 
EOTHERMAL INDUSTRY/SAFETY STANDARDS 
Environmental, aie y, and health standards for geothermal 
energy, 5:15599 (PNL—3300(Pt.5)) 
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GEOTHERMAL POWER AE 
Gravity-head energy conversion system, 
GEOTHERMA. POWER PLANTS/CAPAC 
New per on major geothermal power R and D programs, 
5:1 


Utility industry estimates of geothermal electricity, 5:15545 
GEOTHERMAL POWER PLANTS/DEMON TION 
PLANTS 


eothermal demonstration ee plant data gathering, 
a tion and dissemination, 5:155: 
GEOTHERMAL POWER PLANTS/DESIGN 
Gravity-head geothermal energy conversion system, 5:15575 
HGP: a wellhead generator feasibility project, 5:15568 
GEOTHERMAL POWER PLANTS/DIRECT CONTACT 
HEAT EXCHANGERS 
500 kW direct contact pilot plant for East Mesa, 5:15570 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
NCPA No. 2: IX comments and responses to Draft JES, 5:16715 
(DOE/TIC—11119) 
GEOTHERMAL POWER PLANTS/FINANCING 
Simulating financial aspects of geothermal power plant 
investment, 5:15567 
GEOTHERMAL POWER PLANTS/FORECASTING 
onan industry estimates of geothermal electricity, 5:15545 
RMAL POWER PLANTS/HYBRID SYSTEMS 
ao und hybrid geothermal-fossil power plants, 5:15574 
GEO RMAL POWER PLANTS/LAND LEASING 
Electrical power plant siting under the Geothermal Steam Act of 
1970, 5:15541 
GEOTHERMAL POWER PLANTS/LICENSING 
— y oy plant siting under the Geothermal Steam Act of 
GEOTHERMAL POWER PLANTS/MATERIALS TESTING 
yi sulphide stress corrosion cracking in materials for 
ermal power. Final report, Phase I, 5:15588 (COO—2602- 


GEOTHERMAL POWER PLANTS/MATHEMATICAL 
MODELS 
Simulating financial aspects of geothermal power plant 
investment, 5:15567 
GEOTHERMAL POWER PLANTS/PILOT PLANTS 
500 kW direct contact pilot plant for East Mesa, 5:15570 
GEOTHERMAL POWER PLANTS/PLANNING 
mr ee ye demonstration power plant data gathering, 
uation and dissemination, 5:15569 
GEOTHERMAL POWER PLANTS/SITE SELECTION 
Electrical power plant siting under the Geothermal Steam Act of 
1970, 5:15541 
GEOTHERMAL POWER PLANTS/TEST FACILITIES 
500 kW direct contact pilot plant for East Mesa, 5:15570 
GEOTHERMAL PROCESS EAT 


Direct application of geothermal energy for industrial processing, 
5:15623 


Method for evaluating geothermal energy use for process heat 
lications, 5:15629 
GEOTHERMAL PROCESS HEAT/COMPARATIVE 
EVALUATIONS 
Substitution value of geothermal energy as process heat and 
electric power, 5:15627 
GEOTHERMAL PROCESS HEAT/COST 
Economic assessment of using nonmetallic materials in the direct 
utilization of geothermal energy, 5:15621 
GEOTHERMAL PROCESS HEAT/ECONOMIC ANALYSIS 
Low-temperature, direct use geothermal energy costs, 5:15617 
Mountain home geothermal project: a direct geothermal 
application to an integrated livestock complex in Idaho, 5:15625 
Substitution value of aaa energy as process heat and 
electric power, 5:1562 
GEOTHERMAL PROCESS HEAT/FINANCIAL 
INCENTIVES 
Evaluation of state taxes and tax incentives and their impact on the 
development of geothermal energy in western states, 5:15620 
GEOTHERMAL PROCESS HEAT/MATERIALS 
Economic assessment of using nonmetallic materials in the direct 
utilization of geothermal energy, 5:15621 
GEOTHERMAL PROCESS HEAT/TAXES 
Evaluation of state taxes and tax incentives and their impact on the 
development of geothermal energy in western states, 5:15620 
GEOTHERMAL PROCESS HEAT/USES 
Geothermally pasteurized milk process, 5:15611 (SAN—2118-1) 
GEOTHERMAL RESOURCES/ECONOMIC IMPACT 
Geothermal development in southwest Idaho: the socioeconomic 
data base, 5:15550 (EGG-GTH—5008) 
GEOTHERMAL RESOURCES/EVALUATION 
Geothermal 7 , 5:15479 (DOE/IA—0009-2) 
GEOTHERMAL ESOURCES/MEETINGS 
Expanding the geothermal frontier, 5:15469 
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GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 
Geothermal resources: an introduction with emphasis on low 
temperature reservoirs, 5:15470 (SAN—2118-1) 
= epee on major geothermal power R and D programs, 


State coupled resource assessment program: an update, 5:15475 
GEOTHERMAL RESOURCES/RESOURCE DEVELOPMENT 
Financing of a commercial geothermal ee: an operator's 
objectives and constraints, 5:15549 (CONF-781183—2) 
GEOTHERMAL RESOURCES/RESOURCE POTENTIAL 
Long-term supply curves for geothermal energy: the impacts of 
technology, 5:15471 (PNL—3072) 
Nevada's geothermal resources and their potential for direct 
utilization, 5:15476 
GEOTHERMAL RESOURCES/SOCIAL IMPACT 
Geothermal development in southwest Idaho: the socioeconomic 
data base, 5:15550 (EGG-GTH— 5008) 
EOTHERMAL SPACE HEATING/FINANCIAL INCENTIVES 
Evaluation of state taxes and tax incentives and their impact on the 
development of geothermal energy in western states, 5:15620 
GEOTHERMAL SPACE HEATING/TAXES 
Evaluation of state taxes and tax incentives and their impact on the 
development of geothermal energy in western states, 5:15620 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/SCALE CONTROL 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID—15644-79-3) 
GEOTHERMAL SYSTEMS/WELL DRILLING 
Thermal regimes of the crust, particularly those related to 
hydrothermal and magmatic systems, 5:15482 (COO— 
2708T022-1) 
GEOTHERMAL WELLS/CALCULATION METHODS 
Influence functions and their application to geothermal well 
testing, 5:15597 
GEOTHERMAL WELLS/COMPUTER CODES 
Wellbore and soil thermal simulation for geothermal wells: 
comparison of geotemp predictions to field data and evaluation 
of flow variables. Part II report, 5:15595 (SAND—79-7116) 
GEOTHERMAL WELLS/COMPUTERIZED SIMULATION 
Wellbore and soil thermal simulation for geothermal wells: 
development of computer model and acquisition of field 
temperature data. Part I report, 5:15523 (SAND—79-7119) 
GEOTHERMAL WELLS/COST 
Geothermal well drilling estimates based on past well costs, 
5:15584 
GEOTHERMAL WELLs/DEPTH 
Geothermal well drilling estimates based on past well costs, 
5:15584 
GEOTHERMAL WELLS/DRILLING FLUIDS 
Survey of geothermal completion fluids, 5:15582 (SAND—79- 


7121) 
GEOTHERMAL WELLS/DRILLS 
Thermocorer for geothermal applications, 5:15580 (PB—297594) 
GEOTHERMAL WELLS/PLANNING 
Geothermal exploration and development drilling programs for 50 
heat flow holes and a deep test well, 5:15531 (SAN—2118-1) 
GEOTHERMAL WELLS/PRESSURE MEASUREMENT 
Temperature and pressure logging tools using no down-hole 
electronics, 5:15537 
GEOTHERMAL WELLS/SIMULATION 
Wellbore and soil thermal simulation for geothermal wells: 
comparison of geotemp predictions to field data and evaluation 
of flow variables. Part II report, 5:15595 (SAND—79-7116) 
GEOTHERMAL WELLS/TEMPERATURE LOGGING 
Temperature and pressure logging tools using no down-hole 
electronics, 5:15537 
GEOTHERMAL WELLS/TESTING 
Influence functions and their application to geothermal well 
testing, 5:15597 
GEOTHERMAL WELLS/TWO-PHASE FLOW 
Design and test of downhole probes to measure parameters of 
two-phase flow in geothermal wells, 5:15534 
GEOTHERMAL WELLS/WELL CASINGS 
Casing failure modes in geothermal wells, 5:15586 
Results of geothermal casing packer seal elastomer compound 
development, 5:15593 
GEOTHERMAL WELLS/WELL COMPLETION 
Atlantic Coastal Plain geothermal test holes, North Carolina. Hole 
completion reports, 5:15578 (NVO—1558-5(Vol.1)) 
Atlantic Coastal Plain geothermal test holes, North Carolina. Hole 
completion reports, 5:15579 (NVO—1558-5(Vol.2)) 
Development of geothermal well completion systems. II, 5:15402 
a of geothermal completion fluids, 5:15582 (SAND—79- 
) 
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GEOTHERMAL WELLS/WELL DRILLING 
Application of particle beams to geothermal well drilling. Final 
report, 5:15577 (DOE/DP/01 2) 
Atlantic Coastal Plain geothermal test holes, North Carolina. Hole 
completion 715578 (NVO—1558-5(Vol.1)) 
Geothermz! exploration and development rn programs for 50 
heat flow holes and a deep test well, 5:15531 (SAN—2118-1) 
aa well drilling estimates based on past well costs, 
GEOTHERMAL WELLS/WELL LOGGING 
Interpretation of well log data from four drill holes at Roosevelt 
Hot Springs KGRA, 5:15530 (DOE/ET/28392—27) 
EOTHE) L WELLS/WELL LOGGING EQUIPMENT 
Design and test of downhole probes to measure parameters of 
two-phase flow in geothermal wells, 5:15534 
G L WELLS/WELL STIMULATION 
Eon for geothermal well stimulation, 5:15602 
GEOTHERMAL LLS/WELL TEMPERATURE 
User's manual for GEOTEMP, a computer code for predictin 
downhole wellbore and soil po eres in geothermal wells. 
Amie to Part I report, 5:15532 (SAND—79-7118) 
Wellbore and soil thermal simulation for geothermal wells: 
comparison of geotemp predictions to field data and evaluation 
of flow variables. Part II report, 5:15595 (SAND—79-7116) 
Wellbore and soil thermal simulation for geothermal wells: 
development of computer model and acquisition of field 
temperature data. Part I report, 5:15533 (SAND—79-7119) 
IOMETRY 


G 
Vitrinite reflectance geothermometry in the Cerro Prieto 
Geothermal Field, Baj California, Mexico, 5:15510 
GERMANIUM/ION LANTATION 
Photoacoustic detection methods for characterizing laser 
irradiation and recrystallization of semiconductors, 5:16133 
(ISM—262) 
GERMANIUM/LASER-RADIATION HEATING 
Photoacoustic detection methods for characterizing laser 
irradiation and recrystallization of semiconductors, 5:16133 
('SM—262) 
CERMANIUM/RECRYSTALLIZATION 
Photoacoustic detection methods for characterizing laser 
irradiation and recrystallization of semiconductors, 5:16133 
(ISM—262) 
ERMANIUM 70/ENERGY LEVELS 
—— aes of gamma rays in Ge, 5:17068 (ORNL— 
5498 
GERMANIUM 74 TARGET/KRYPTON 84 REACTIONS 
Test of the independence hypothesis for compound systems 
formed with “Ar and **Kr ions (300 to 450 MeV), 5:17082 
(ORNL—5498) 
ERMANIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Thermodynamic and resistive transitions of thin superconducting 
films, 5:16170 
GERMANIUM ALLOYS/OPTICAL PROPERTIES 
tical properties of A-15 thin films and single crystals, 5:17151 


(ISM—268) 

GERMANIUM ALLOYS/SPECIFIC HEAT 

Thermodynamic and resistive transitions of thin superconducting 
films, 5:16170 
GERMANIUM ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C) 
UM ISOTOPES/YRAST STATES 
Band structure of even-mass nuclei around A = 70, 5:17073 
(ORNL—5498) 
ERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 

GETTERS/PERFORMANCE TESTING 

Simultaneous high-temperature removal of alkali and iculates 
in a pressurized esi ication system. Second quarterly technical 
progress report, February-April 1979, 5:14668 (FE—3245-4) 

GEYS GEOTHERMAL FIELD/GEOCHEMICAL SURVEYS 
Geochemistry of solid materials from two US geothermal systems 

and its application to exploration. Final: volume 77-14, 5:15520 
(IDO—77.3.2) 

GEYSERS GEOTHERMAL FIELD/METEOROLOGY 
ASCOT FY-1979 progress report, 5:16477 (UCRL—52899) 
Statistical analysis of summer winds in Geysers area prior to 

ASCOT 1979 experiment, 5:15560 (UCID— 18530) 
GEYSERS GEOTHERMAL FIELD/WIND 
Statistical analysis of summer winds in Geysers area prior to 
ASCOT 1979 experiment, 5:15560 (UCID— 18530) 
GIANT CELLS 
See TUMOR CELLS 

GLASS/ANTIREFLECTION COATINGS 
Gradient index antireflection film formation from phase separable 

glasses. Final report, 5:16225 (DOE/TIC—11103) 

GLASS/COMPATIBILITY 
Fibre reinforced ee ey for application at high temperatures, 

5:16216 (CONF-7706168— 





GLASS/DEFORMATION 


GLASS/DEFORMATION 
Use of thin glass reflectors for solar concentrators, 5:15445 
(SAND—80-0109C) 
GLASS/ETCHING 
Gradient — antireflection film formation from phase separable 


glasses. F; ese 5:16225 (DOE/TIC—11103) 
GLASS/LEACH 


- — ponececag 5 film formation from phase separable 
rt, 5:16225 (DOE/TIC—11103) 
GLASS/LIGHT 1 ‘NSMISSION 
Solarization of heliostat glasses, 5:15442 (SAND—79-8754) 
GLASS/MANUFACTURERS 
Glass for low-cost photovoltaic solar arrays, 5:15143 (DOE/JPL/ 


1012—-40) 
GLASS/OPTICAL PROPERTIES 
Glass for low-cost photovoltaic solar arrays, 5:15143 (DOE/JPL/ 
1012—40) 
Gradient index antireflection film formation er phase separable 
glasses. Final report, 5:16225 (DOE/TIC—11103) 
= power systems, advanced solar one technology 
ject: glass for solar concentrator applications, 5:15435 
UPL—si02- 105) 
GLASS/PHYSICAL PROPERTIES 
Glass for low-cost photovoltaic solar arrays, 5:15143 (DOE/JPL/ 
1012—40) 
a power systems, advanced solar thermal technology 
roject: glass for solar concentrator applications, 5:15435 
UPL—$102- 105) 
GLASS/PRODUCTION 
Cellular rocess, 5:15440 (SAND—79-8073) 
GLASS, ERMODYNAMIC PROPERTIES 
Gradient index antireflection film formation from phase separable 
wine Final report, 5:16225 (DOE/TIC—11103) 
G INDUSTRY/ENERGY CONSERVATION 
Convective furnace for the preheating of the glass components in 
the form of granules using waste gases, 5: 160 
GLASS INDUSTRY/WAS HEAT UTILIZATION 
Convective furnace for the preheating of the glass components in 
the form of ules using waste gases, 5:16073 
GLAZING MA /DATA COMPILATION 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
GLAZING MATERIALS/ECONOMIC ANALYSIS 
Non-glass glazings. Semiannual report, April 1-September 29, 
1979, 5:15437 (RTI—1708/00-02SA) 
GLAZING MATERIALS/FIELD TESTS 
Non-glass glazings. Semiannual report, April 1-September 29, 
1979, 5:15437 (RTI—1708/00-02SA) 
GLAZING MATERIALS/WEATHERING 
Non-glass glazings. Semiannual report, April 1-September 29, 
1979, 5:15437 (RTI—1708/00-02SA) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/CONSTRUCTION 
Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 
TM—6865) 
GLOVEBOXES/DESIGN 
Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 


TM—6865) 
GLOVEBOXES/OPERATION 
Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 
TM—6865) 
GLOVEBOXES/WINDOWS 
Design of viewing windows for controlled-atmosphere chambers, 
5:16299 (ORNL/TM—6864) 
GLUCOSE/BIOSYNTHESIS 
Improvement of yields and rates during enzymatic hydrolysis of 
peony to glucose. Progress report, June 1-August 31, 1979, 
5059 (COO—5141-3) 
GLUCOSE/CONVERSION 
process research and development, 5:14620 (LBL— 


8619) 
GLYCINE/RADIOLYSIS 
Chemical actions of ionizing radiation on oligopeptide derivatives 
of glycine in the neutral (Zwitterion) and basic forms, 5:16275 
(LBL—10410) 
GLYCOCOLL 
See GLYCINE 
GLYCOSYL HYDROLASES/ENZYME ACTIVITY 
Effects of some pharmacological agents on radiation-induced 
disturbances of membrane digestion in rats (Amizil; atropine; 
hexonium; octadin), 5:16822 
GOATS/METABOLISM 
Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 
GOLD/SURFACE COATING 
Enhanced light scattering from the metal/solution interface: 
chemical origins, 5:16164 (ISM—254) 
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GOLD 185/ENERGY-LEVEL TRANSITIONS 
Contrasting behavior of he * a and i/sub 13/2/ bands in 
185 Au, 5: #17090 ORNL—54! 
GOLD 185/ROTATIONAL ST ATES 
Contrasting behavior of h/sub 9/2/ and i/sub 13/2/ bands in 
185 Au, 5:17090 (ORNL—5498) 
GOLD 197 TARGET/OXYGEN 16 REACTIONS 
Nucleon emission from a hot zone in heavy ion reactions (153 and 
eid af angular distribution and spectra), 5:17128 (COO— 
-5 
GOLD 197 TARGET/PROTON REACTIONS 
Angular and energy distributions of **Na fragments formed by the 
reaction of 11.5-GeV protons with '*7Au, 5:17111 
GOLD ALLO ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C 
GOLD IONS/ION-ATOM COLLISIONS 
Measurements of electron transfer from aaa atoms and 
molecules to multicharged i ions, using the Tandem Van de 
Graaff (2.9 and 3.4 x 10° cm/s), 5:16995 (ORNL—5498) 
GONADS 
See also OVARIES 
GONADS/BIOLOGICAL RADIATION EFFECTS 
Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid radioactive waste storage areas, 5:16803 (IDO— 12088) 
GRAIN BOUNDARIES/MIGRA TION 
First report of cyclic grain boundary migration during high 
temperature fatigue, 5:16138 
GRA 
Review of Y/OWI/TM-36: repository design performance in salt, 
granite, shale or basalt yess ee disposal of radioactive 
wastes), 5:14987 (UCRL— 15177 
GRANITES/HYDRAULICS 
Laboratory investigations on the hydraulic and thermomechanical 
properties of fractured crystalline rocks, 5:14961 (LBL—9582) 
GRANITES/RADIONUCLIDE MIGRATION 
Microcrack technology. Progress report, 1 April 1979-29 
February 1980, 5:14958 (DOE/ER/04972—2) 
GRANITES/THERMODYNAMIC PROPERTIES 
Laboratory investigations on the hydraulic and thermomechanical 
properties of fractured crystalline rocks, 5:14961 (LBL—9582) 
GRASS/PHOTOSYNTHESIS 
Photosynthethic carbon reduction by seagrasses exposed to 
ultraviolet b radiation. Final technical report, 5:16901 (N—79- 
21742) 
GRASS/POPULATION DYNAMICS 
Long-term trends in vegetation development on the Idaho 
National Engineering Laboratory Site, 5:16621 (IDO— 12088) 
GRASS/PRODUCTIVITY 
Terrestrial ecology, 5:16551 (PNL—3300(Pt.2)) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
GREENHOUSES/GEOTHERMAL SPACE HEATING 
Analysis of the design, economics, and federal tax impacts of 
proposed geothermal greenhouse operations near the Baca 
Grande development, San Luis Valley, Colorado, 5:15624 
Use of geothermal fluids to heat a large greenhouse complex, 
5:15613 (SAN—2118-1) 
GREENHOUSES/PASSIVE SOLAR COOLING SYSTEMS 
Performance (thermal, agricultural and aquacultural) of a passive 
solar greenhouse in western Washington, 5:15354 (CONF- 


790845— 
GREENHOUSES/PASSIVE SOLAR HEATING SYSTEMS 

Greenhouse aquaculture, 5:15355 (CONF-790845—) 

Performance (thermal, agricultural and aquacultural) of a passive 
solar greenhouse in western Washington, 5:15354 (CONF- 
790845—) 

GREENHOUSES/SOLAR SPACE HEATING 

Energy from other sources, 5:15322 (INKA-Conf—73-226-001) 

Solar greenhouse produce marketing in the Pacific Northwest, 
5:15356 (CONF-790845—) 

Solar grow, 5:15364 (CONF-790845—) 

GREENHOUSES/SPACE HEATING 

Experimental testing and analytical analysis of a plastic panel heat 

exchanger for greenhouse heating, 5:16068 (ORNL/TM—7151) 
GREENHOUSES/WASTE HEAT UTILIZATION 
Experimental testing and analytical analysis of a plastic panel heat 
exchanger for greenhouse heating, 5:16068 (ORNL/TM—7151) 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
GROUND MOTION/CALCULATION METHODS 
Estimation of strong ground motion, 5:16937 (DOE/TIC—11059) 
GROUND SUBSIDE /SIMULATION 
— design for a subsidence simulator, 5:16341 (LA—8239- 
) 
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Preliminary simulation of land subsidence at the Wairakei 
field in New Zealand, 5:15494 (LBL—10299) 
MODELS 


Assessment of Effectiveness of Geclogic Isoiation Systems. 
Variable thickness transient ground-water flow model. Volume 
2. Users’ manual, 5:16633 (PNL—3160-2) 
GROUND WATER/GEOLOGIC HISTORY 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 
GROUND WATER/MONITORING 
Hydrologic ere program, Rifle Oil Shale Facility Site, 
Colorado. Progr rt, 5:14868 (PNL—3220) 
GROUND WATE 7OR( ANIC COMPOUNDS 
Status report on the importance of natural organic compounds in 
undwater as radionuclide-mobilizing agents, 5:14967 
ONWI—84) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (ORO—4447-102) 
General basin modeling for site suitability. Draft report 1. Baseline 
data, 5:14988 (UCRL—15178) 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 
Numerical modeling of solute transport in groundwater, 5:14989 
(UCRL—15179) 
Radiolytic oxidation and reduction of plutonium, 5:14955 (CONF- 
791112—49) 
Status report on the importance of natural organic compounds in 
roundwater as radionuclide-mobilizing agents, 5:14967 
ONWI—84) 
GROUND WATER/SAMPLING 
Preconcentration of plutonium radionuclides from natural waters, 
5:16679 (NVO—192(Vol.2)) 
GROWTH 
See also ANIMAL GROWTH 
PLANT GROWTH 
GROWTH/BIOLOGICAL RADIATION EFFECTS 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leaching ponds, 5:16681 (IDO—12088) 
GROWTH/TEMPERATURE DEPENDENCE 
Assessment of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
GUAM/WIND POWER 
Projects from Federal Region IX: Department of Energy 
—— Energy Technology Program. Part II, 5:15889 
(LBL— 10098) 
GULF COAST/HURRICANES 
Overview and recommendations, 5:16915 (DOE/TIC—11059) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/BASELINE ECOLOGY 
Ocean thermal energy conversion ecological data report from 
OSS Researcher in Gulf of Mexico, (GOTEC-01), July 12-23, 
1977, 5:15317 (LBL—8945) 


H 


HABITAT/SEASONAL VARIATIONS 

Behavior of territorial buck pronghorn antelope, 5:16721 (IDO— 
12088) 

Pronghorn antelope use of the Idaho National Engineering 
Laboratory National Environmental Research Park, 5:16720 
(IDO— 12088) 

HAEMOPHILUS/BIOLOGICAL RADIATION EFFECTS 

Action spectrum for lethality of near-UV light on Haemophilus 

influenzae and lack of mutation, 5:16782 
HAFNIUM HYDRIDES/ELECTRONIC STRUCTURE 

Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
HAFNIUM OXIDES/LATTICE PARAMETERS 

Zero and low coefficient of thermal expansion polycrystalline 
oxides, 5:16209 (CONF-7706168—) 

HAFNIUM OXIDES/PHASE DIAGRAMS 

Zero and low coefficient of thermal expansion polycrystalline 

oxides, 5:16209 (CONF-7706168—) 
HAFNIUM OXIDES/SORPTIVE PROPERTIES 
Self-diffusion of Er in pure and HfO2-doped polycrystalline Er2Os, 


5:16213 
HAFNIUM OXIDES/THERMAL EXPANSION 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 5:16209 (CONF-7706168—) 
HAFNIUM OXIDES/THERMODYNAMIC PROPERTIES 
Use of CaF, as solid electrolyte in galvanic cells for 
thermodynamic study of refractory double oxides, 5:16203 
(CONF-7706168—) 


HAIL/SIMULATORS 
Simulated hail test facility, 5:15438 (SAND—79-1114) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
PHOTOLYSIS 
UV laser photochemistry of CCl, and CCIsF , 5:16272 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
SORPTIVE PROPERTIES 
Removal of noble gases by selective absorption (On fluorocarbon), 
5:16277 (K/ET—5007) 
HANFORD RESERVATION/BASELINE ECOLOGY 
National Environmental Research Park, 5:16550 (PNL— 
3300(Pt.2)) 
Service assessment studies (Monitoring of Oncorhynchus 
tshawytsha and Branta canadensis), 5:16634 (PNL—3300(Pt.2)) 
HANFORD RESERVATION/BOREHOLES 
we hay) core hole DC-6 Hanford, Washington, 5:14977 
(RHO-BWI-C—13) 
HANFORD RESERVATION/EROSION 
Pacific Northwest geomorphology and hydrolo 
sete aig ns of selected processes and events 
looding, landslides), 5:15001 (PNL—2851) 
HANFORD RESERVATION/FLOODS 
Pacific Northwest geomorphology and hydrolo 
pr robabilities of selected processes and events 
looding, landslides), 5: 15001 (PNL—2851) 
HANFORD "RESERVATION/GEOLOGY 
Preliminary subsurface hydrologic considerations: Columbia River 
—_ physiographic province (Pasco Basin), 5:16920 (PNL— 
1 


HANFORD RESERVATION/HYDROLOGY 
Preliminary subsurface hydrologic considerations: Columbia River 
Plateau physiographic province (Pasco Basin), 5:16920 (PNL— 
2851 


HANFORD RESERVATION/LANDSLIDES 
Pacific Northwest geomorphology and hydrology: rates and 
are on of selected processes and events (Denudation, 
looding, landslides), 5:15001 (PNL—2851) 
HANFORD RESERVATION/PERSONNEL 
Statistical health effects study, 5:16799 (PNL—3300(Pt.5)) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
DISPOSAL 
Hanford high-level waste, 5:16614 (PNL—3300(Pt.2)) 
Radioactive liquid wastes discharged to grcund in the 200 Areas 
during 1978, 5:14978 (RHO-CD—78-34-4Q) 
Radioactivity in gaseous waste discharged from the tions 
facilities during 1978, 5:14979 (RHO-CD-_78-35-4Q) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
MANAGEMENT 
Rockwell support studies, 5:16615 (PNL—3300(P1.2)) 
HANFORD RESERVATION/RESEARCH PROGRAMS 
Environmental instrumentation for in situ radionuclide assay, 
5:16585 (NVO—192(Vol.2)) 
HARBORS/SAFETY ENGINEERING 
Floating breakwater performance comparison, 5:16342 (LBL— 


: rates and 
dation, 


: rates and 
udation, 


9707) 
HASTELLOYS/CREEP 
Approach to determining the useful life of materials loaded at high 
temperatures, 5:16137 
HASTELLOYS/HIGH TEMPERATURE 
Approach to determining the useful life of materials loaded at high 
temperatures, 5:16137 
HAWAII/APPROPRIATE TECHNOLOGY 
Projects from Federal Region IX: Department of Energy 
Appropriate Energy Technology Program. Part II, 5:15889 
(LBL— 10098) 
HAWAII/GEOCHEMICAL SURVEYS 
Cl/Mg ratio of Hawaiian groundwaters as a regional geothermal 
indicator, 5:15523 
HAZARDOUS MATERIALS/CLASSIFICATION 
Final evaluation of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979 
(PETC’s own operations), 5:14742 (COO—4579-3) 
HAZARDOUS MATERIALS/MANAGEMENT 
Final evaluation of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979 
(PETC’s own operations), 5:14742 (COO—-4579-3) 
HAZARDOUS MATERIALS/REGULATIONS 
Final evaluation of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979 
(PETC’s own operations), 5:14742 (COO—4579-3) 
HAZARDOUS MATERIALS/WASTE DISPOSAL 
Final evaluation of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979 
(PETC’s own operations), 5:14742 (COO—4579-3) 
HAZARDS 
See also HEALTH HAZARDS 





HAZARDS/MEETINGS 


HAZARDS/MEETINGS 
Selected papers on natural and man-made hazards and related 
questions from the 6th international CODATA conference 
(Santa Flavia, Palermo, Italy, May 22-25, 1978), 5:16713 
H-COAL PROCESS/CATALYSTS 
ty gee catalyst development. Quarterly progress report 
2, July 1-September 30, 1979, 5:14679 (DOE/E /14803— 


TS) 
HE METHOD 

See HEAT EXCHANGER METHOD 
HE-3 COUNTERS/CALIBRATION 

Neutron yields from (a,n) reactions of importance to reactors. 
Progress report, January 1, 1979-October 15, 1979 (Department 
of Nuclear Engineering, aw of Washington, Seattle), 
5:17040 (DOE/ER/70045—2) 

HEALTH HAZARDS 
See also RADIATION HAZARDS 
HEALTH HAZARDS/EDUCATION 

Changing requirements of safety/health education in industry (U), 
5:16905 (K/D—S5075) 

HEALTH HAZARDS/MONITORING 

Dosimetry for new energy system pollutants, 5:16767 (ORNL— 
5308) 

HEALTH HAZARDS/RISK ASSESSMENT 

Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final 
October 1976—October 19778, 5:16863 (PB—293617) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEAT AFFECTED ZONE/CRACKS 
Ultrasonic testing for detection of IGSCC, 5:16144 (DOE/TIC— 
11127) 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL M—6810) 
HEAT ENGINES/FLUID MECHANICS 
Principles of liquids working in heat engines, 5:17012 
HEAT ENGINES/THERMODYNAMIC MODEL 
Principles of liquids working in heat engines, 5:17012 
HEAT EXCHANGER METHOD/RESEARCH PROGRAMS 
Silicon ingot casting: heat exchanger method. Multi- tp m4 
fixed abrasive slicing technique. Phase III. Quarterly ess 
a, 4, July 1-September 30, 1979, 5:15146 (DOE/ PL/ 
954373— 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 
HEAT EXCHANGERS/CORROSION 
Liquid metal heated steam generators effects of corrosion on 
performance, 5:15254 (SERI/TP—31-248(Vol.2)(Pt.1)) 
HEAT EXCHANGERS/DESIGN 

Development of a falling cloud heat exchanger, 5:16076 

Experimental testing and analytical analysis of a plastic panel heat 
exchanger for greenhouse heating, 5:16068 (ORNL —7151) 

Recovery of heat with reflux heat pipes heat exchangers, 5:16081 

HEAT EXCHANGERS/ENERGY EFFICIENCY 

Application of the second law of thermodynamics to basic 
industrial processes. A basis for an R and D energy 
conservation policy, 5:16054 

HEAT EXCHANGERS/FEASIBILITY STUDIES 

Development and demonstration of improved gas to heat pipe 

heat exchangers for the sere of residual heat, 5:16079 
HEAT EXCHANGERS/FOUL 

Research and development of re -- process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979, 5:14684 (FE—1800- 
39(Vol.1)) 

Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979 (No text), 5:14685 (FE— 
1800-39(Vol.2)) 

HEAT EXCHANGERS/MATERIALS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, April 1-June 30, 1979, 
5:16184 (FE—2556-26) 

HEAT EXCHANGERS/MECHANICAL VIBRATIONS 

DOE/ANL/HTRI heat exchanger tube vibration data bank, 
5:16284 (ANL-CT—80-3) 

we are October 1-December 31, 1979, 5:16286 (DOE/ 

—11111) 
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HEAT EXCHANGERS/PERFORMANCE 
Comparative study of rotating regenerators and heat pipe heat 
exchangers for heat recovery from exhaust airstreams in textile 
industry, 5:16078 
Development of a falling cloud heat exchanger, 5:16076 
Experimental testing and analytical analysis of a plastic panel heat 
exchanger for greenhouse heating, 5:16068 (ORNL —7151) 
Recovery of heat with reflux heat 2 aa, heat exchangers, 5:16081 
HEAT EXCHANGERS/SCALIN 
Literature review of the saturation state of seawater with respect 
to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers, 5:15320 
HEAT EXCHANGERS/TEST FACILITIES 
Long tube heat exchanger: the facility and some preliminary tests 
on the down center/up annular flow configuration, 5:15572 
(SAND—78-0823) 
HEAT PIPES/DESIGN 
Heat pipe cooling of an aerospace foam mold manufacturing 
process, 5:16285 (BDX—613-2350) 
HEAT PIPES/PERFORMANCE 
Heat pipe cooling of an aerospace foam mold manufacturing 
process, 5:16285 (BDX—613-2350) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
HEAT PUMPS/ENERGY CONSUMPTION 
Evaluation of residential building energy-performance standards 
(Use of DOE-2 program), 5:1 (LBL—9816) 
HEAT PUMPS/PERFORMANCE 
Analytical and experimental study of heat-pump losses due to 
a defrosting, and cycling. Proposed ASHRAE research 
t, 5:15985 ( ONF-800206—3) 
HEAT FT RECOVER VERY/FEASIBILITY STUDIES 
Heat recovery in the iron melting industry, 5:16071 
ag on L Jungstrom regenerator project for heat recovery in 
: e nee industry with flue gas temperatures up to 750°C., 
1 
HEAT RECOVERY EQUIPMENT/AVAILABILITY 
Survey of industrial coal conversion equipment oo 
executive summary, 5:14670 (ORNEVIM 68 
HEAT RECOVERY EQUIPMENT/COST BENEPIT 
ANALYSIS 
Convective furnace for the preheating of the at oy components in 
the form of — using waste gases, 5 
HEAT RECOVERY EQUIPMENT/DESIGN 
Development of a falling cloud heat exchanger, 5:16076 
Recovery of heat with reflux heat pipes heat exchangers, 5:16081 
HEAT RECOVERY EQUIPMENT/FEASIBILITY STUDIES 
Development and demonstration of improved gas to gas heat pipe 
heat exchangers for the recovery of residual heat, 5:16079 
Economy and energy saving in the textile industry, 5:16084 
HEAT RECOVERY. EQUIPMENT/PERFORMANCE 
Comparative study of rotating regenerators and heat pipe heat 
exchangers for heat recovery from exhaust airstreams in textile 
industry, 5:16078 
Convective furnace for the preheating of the glass components in 
the form of granules using waste gases, 5:16073 
Development of a falling cloud heat exchanger, 5:16076 
Recovery of heat from exhaust air of spray driers in dairy 
industry, 5:16080 
Recovery of heat with reflux heat pipes heat exchangers, 5:16081 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
Candidate thermal energy storage technologies for solar industrial 
process heat applications, 5: Ane (DOE/NASA/1034—79/6) 
HEAT TRANSFER/SIMULATI 
Combustion research, 5:16334 (LBL—8619) 
HEAT TRANSFER FLUIDS 
Anhydrous organic heat transfer fluids in medium temperature 
solar conversion, 5:15257 (SERI/TP—31-248(Vol.2)(Pt.1)) 
HEAT TRANSFER FLUIDS/DATA COMPILATION 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
HEAT TRANSFER FLUIDS/MONITORING 
Influence of solar fluid properties on thermal performance based 
on nominal and measured values, 5:15398 (SOLAR/0904—79/ 


) 
HEAT TRANSFER FLUIDS/TOXICITY 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also WATER HEATERS 
Rock instrumentation problems experienced during in-situ heater 
tests, 5:14962 (LBL—9952) 
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HEATERS/DESIGN 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
ve. ene June 1978-May 1979, 5:14684 (FE—1800- 
° 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
ia ae ia 1978-May 1979 (No text), 5:14685 (FE— 
HEATERS/PARAMETRIC ANALYSIS 
Research and development of an advanced process for conversion 
of coal to synthetic line and other distillate motor fuels. 


gaso 
Annual rt, June 1978-May 1979 (No text), 5:14685 (FE— 
1800-39(V ol.2)) 
HEATING paconpee ty wedbtgery aes A SIMULATION 
re on building and solar communities, 


Model ener; 
5:15350 ( NE "790 
HEATING OILS/PRICES 
Analysis of refiners’ No. 2 distillate costs and revenues: July 1979- 
Wr a 1979, 5:14806 —— 3) 
HEAVY ION ACCELERATO 
See also ¥ HHIRF 
HEAVY ION ACCELERATORS/FEASIBILITY STUDIES 
Important atomic collision processes in the heavy ion inertial 
ion pro 5:17258 (SAN—0115/137-1) 
HEAVY ION CTIONS 
See also ARGON 40 REACTIONS 
BERYLLIUM 9 REACTIONS 
BORON 10 REACTIONS 
BORON 11 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
IRON 56 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Back scattering and fusion in the Ne + "C system (54 to 84 
MeV), 5:17051 (ORNL—5498) 
HEAVY ION REACTIONS/FUSION REACTIONS 
Experimental summary of the International Symposium on 
ntinuum Spectra of Heavy Ion Reactions, 5:17098 (COO— 
3496-74) 
HEAVY ION REACTIONS/REVIEWS 
Experimental summary of the International Symposium on 
mtinuum Spectra of Heavy Ion Reactions, 5:17098 (COO— 
3496-74) 
ae structure and heavy-ion reactions, 5:17125 (DOE/TIC— 
1 


HEAVY IONS/STOPPING POWER 
Range-Energy Program for relativistic heavy ions in the region 1 
< E < 3000 MeV/amu, 5:17131 (LBL—10446) 
— LEPTONS/PARTICLE PRODUCTION 
Hg beads heavy leptons, 5:17026 (SLAC-PUB—2435) 
HEAVY RESONANCE 


Systematics of ty isoscalar giant gx ory resonance from 60- 
MeV inelastic proton scattering, 5:17083 (ORNL—5498) 
HEAVY NUCLEI/TRITON REACTIONS 
Polarized triton elastic scattering at 17 MeV (13 nuclei with A = 
40 to 208), 5:17085 


RITE 
See MONTMORILLONITE 
HELIOSTATS 
Drive system development, 5:15285 (SAND—79-8073) 
HELIOSTATS/COATINGS 
Plastic film performance improvement, 5:15291 (SAND—79-8073) 
HELIOSTATS/COST 
Analysis of heliostat cost alternatives, 5:15286 (SAND—79-8073) 
Heliostat mass production studies panel discussion, 5:15271 
(SAND—79-8073) 
Solar central receiver prototype heliostat. Volume III. Cost 
estimates, 5:15260 (SAN— 1604-3) 
HELIOSTATS/COVERINGS 
Heliostat drive and protection system components, 5:15293 
(SAND—79-8073) 
One-piece plastic dome fabrication, 5:15290 (SAND—79-8073) 
Plastic film performance improvement, 5:15291 (SAND—79-8073) 
HELIOSTATS/DEPOSITS 
—— of soiling of heliostat surfaces, 5:15289 (SAND—79- 


8073) 
HELIOSTATS/DESIGN 
Heliostat program overview, 5:15283 (SAND—79-8073) 
Heliostat drive and protection system components, 5:15293 
(SAND—79-8073 


Solar central receiver heliostat. Interim technical 
report, 5:15261 ( — 1604-4) 
” Mdaneiapeslan ontte, tallasion for ssher tiacmed 5259 
or so systems, 5:1 
(CONF. tbs «S .)) 
HELIOSTATS/EQ PROTECTION DEVICES 
Feathering heliostats and drive on 5:15295 (SAND—79-8073) 
HELIOSTATS/MAINTENAN' 
Solar central receiver : PN Interim technical 


report, 5:15261 (SAN—1604-4) 
HELIOSTATS/MANUF /MANUFACTURING 


mass production studies panel discussion, 5:15271 
HASAND 79.8073) 
Manufacturing costs: heliostats for solar thermal systems, 5:15259 


heliostat. Interim technical 
261 (SAN—1604-4) 
ATS/MATERIALS 
Heliostat materials development and evaluation, 5:15288 
(SAND—79-8073) 

HELIOSTATS/MIRRORS 

Development of mirror =a. 5:15287 aa 

Silver deterioration in second surface solar mirrors, 5 


(SAND—79-8276) 
Solarization of heliostat 5:15442 (SAND—79-8754) 
HELIOSTATS/PRODUCTION 
Plastic mirror module development for low cost heliostat 
potential, 5:15292 (SAND—79-8073) 
Ce ae PROGRAMS po 
Second Generation Heliostat component development, 5:15284 
(SAND—79-8073) 
HELIOSTATS/SURFACE CLEANING 
Collector subsystem components for solar central receiver 
heliostat cleaning system, 5:15262 (SAND—79-8073) 
New ideas for heliostat reflector cleaning systems, 5:15294 
(SAND—79-8073) 


HELIUM Se OF ag 
Me eee rt FP of eR 
: 4 TARGET. rotor: “H REACTIONS — 
rere en le elastic scattering 
ic optical poten tial (100 to 200 MeV), 5:17043 
"Helium refrigeration REFRIGERATORS/OPERATION 
— tion system and cryogenic system 
supercond switch magnets at Baer age 5:16390 
HELIUM IONS/ION SOURCES 
Chemical Fn 5:16999 (ORNL—5595) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 


Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid radioactive waste storage areas, 5:16803 IDO 1288) 
HEMIC DISEASES 
See also ANEMIAS 
HEMIC DISEASES/RADIOINDUCTION 
Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid crc waste storage areas, 5:16803 (IDO 12088) 
HEMOPHILUS 
See HAEMOPHILUS 
HEMOPOIESIS 
See BLOOD FORMATION 
HEPTANE/COMBUSTION 
Theory of droplet combustion at high pressures, 5:16282 
(SAND—80-0081C) 
HERBICIDES/BIOLOGICAL EFFECTS 
ee | the herbicide San 9789 on photomorphogenic responses, 
5:1 
HETEROCYCLIC COMPOUNDS/MEETINGS 
Third Symposium on Macrocyclic Compounds, 5:16265 (DOE/ 


Broadband superheterodyne tracking circuits for millimeter-wave 
measurements, 5:17175 
HHIRF 
(Holifield Heavy Ion Research Facility.) 
HHIRF/ACCELERATOR FACILITIES 
Holifield — Research Facility, 5:16344 (ORNL—5498) 
iGGS BOSO) 


i a properties of the Higgs field, 5:17024 (COO—3069- 
T 
HIGH BTU GAS/PRODUCTION 


Phase I: the pipeline gas demonstration plant. Local resources 
report, SNe (FE 2542-21) 





HIGH ENERGY PHYSICS/MEETINGS 


HIGH ENERGY PHYSICS/MEETINGS 

Intenational conference on high-energy physics. Volume 2. 
Sessions IV to VIII (Geneva, June a uly 4, 1979), 5:17014 
(CONF-790642—(V ol.2)) 

International conference on high-energy physics. Volume 1. 
Sessions I to III (Geneva, June 27-July 4, 1979), 5:17013 
(CONF-790642—(Vol.1)) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 

HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 

HIGH PERFORMANCE DEMONSTRATION EXPERIMENT 
See MHD GENERATOR AEDC 

HIGH-BETA PLASMA/COMPUTERIZED SIMULATION 

Progress in application of hybrid numerical simulation methods to 
oer tic confinement —. Period covered: March-October 

5:17182 (COO—4259-T2) 
IUENCY HEATING/HYBRID RESONANCE 

“Tae plat ch heating associated with mode conversion on the 
Wisconsin octupole, 5:17161 (COO—2387-114) 

Preliminary experiments of lower hybrid ne in tokamak 

lasma on JIPP t-2, 5:17166 (N—79-23789) 
HIGH-LEVEL RADIOACTIVE WASTES/RAIL TRANSPORT 

Conceptual design of a shipp: ing cask for rail transport of solidified 
high level waste, 5:16301 (PNL-SA—6526) 

HIGH-TEMPERATURE FUEL CELLS/DESIGN 


Fuel cell research on second-generation molten-carbonate systems. 


Project 61021 technical report, October 1, 1978-June 30, 1979, 
5:15974 (SAN—11276-1) 
HIGH-TEMPERATURE FUEL CELLS/ELECTRODES 
Development of molten carbonate fuel cell technology. Technical 
pa mapen, rt, April-June 1979, 5:15975 (SAN—11304-13) 
HIGH- PE FUEL CELLS/ELECTROLYTES 
Advanced fuel cell development. Progress report, January-March 
1979 (LiAI1O; electrolyte structures), 5:15976 (ANL—79-51) 
Development of molten carbonate fuel cell technology. Technical 


TO report, April-June 1979, 5:15975 (SAN—11304-13) 
HIGH oFEMPERATURE FUEL CELLS/MATERIALS 


Fuel cell research on second-generation molten-carbonate systems. 


Project 61021 technical report, October 1, 1978-June 30, 1979, 
5:15974 (SAN—11276-1) 

High-temperature fuel cell research and development. Annual 
technical status report, October 1, 1978-September 30, 1979, 
5:15952 (SAN—1485-T1) 

High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN— 1485-2) 

HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 

TESTING 

Development of molten carbonate fuel cell technology. Technical 
progress report, April-June 1979, 5:15975 (SAN-——11304-13) 


Fuel cell research on second-generation molten-carbonate systems. 


Project 61021 technical report, October 1, 1978-June 30, 1979, 
5:15974 (SAN—11276-1) 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Advanced fuel cell development. Progress report, January-March 
1979 (LiAIO, electrolyte structures), = 15976 (ANL—79-51) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HINKLEY POINT-B REACTOR/REACTOR KINETICS 
Fuel temperature coefficient of reactivity measurements at 
Hinkley Point ‘B’, 5:15750 (CEGB-RD/B/N—4052) 
HISTAMINE/COMPARATIVE EVALUATIONS 
Role of endogenous substances in creating a background of 
enhanced radioresistance. Report 10. The nature of differences 
in radioresistance of yeast cells (experiments on Pichia 
fa varying in ploidy) (uv and x rays), 5:16786 
HOG FUEL 


See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HOLMIUM 148/BETA-PLUS DECAY 
Identification of '**Ho and '*Ho, 5:17076 (ORNL—5498) 
HOLMIUM 149/BETA-PLUS DECAY 
Identification of '*Ho and '**Ho, 5:17076 (ORNL—5498) 
HOLMIUM 149/ELECTRON CAPTURE DECAY 
Identification of '**Ho ard **Ho, 5:17076 (ORNL—5498) 
HOLMIUM 165 TARGET/PION MINUS REACTIONS 
Gamma ray and neutron spectroscopy of pion capture in ‘Ho 
and '*'Ta, 5:17097 (COO—3274-23) 
HOLOGRAPHY/POLARIZATION 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 
HOLOGRAPHY/RESOLUTION 
Correlation holography: imaging of atoms when o/sub inelastic// 
sup > >o/elastic, 5:16985 (DOE/ER/70004—258) 
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HOPPERS/VALVES 
Review of thermal and structural analyses for the Fairchild 
Stratos Division prototype lockhopper valves, 5:14672 (SEAC- 


See BARLEY 
a era REACTION KINETICS 
TABOLISM 5:16874 (LBL—7448) 


mysiclony. be 16874 (LBL—7448) 
Y (CIENCY 
— (LBL—8619) 


Environmental 
HORMONES/M 
Environmental 
HOSPITALS, 
Energy-efficient buildi 
HOSPITALS/LAUND 
Hospital laundry standards and energy conservation: a program 
nodcaban 5:16011 (LBL—9987) 
CELLS/MEASURING INSTRUMENTS 
Hot cell measuring and test equipment calibration control, 5:16297 
(CONF-791 103-73) 
HOT SPRINGS/AERIAL SURVEYING 
be — ophilic algae in geothermal exploration programs, 
HOT SPRINGS/HYDROTHERMAL ALTERATION 
Cn and alteration of the Baltazor Hot 7 and Painted 
Areas, Humboldt County, 5:15484 
(DOE/ET/28392 36) 
HOT WATER/TEMPERATURE CONTROL 
How to comply with the emergency building temperature 
restrictions, 5:15990 (DOE/TIC—11138) 
SS ee SYSTEMS 
Hot dry rogram in the eastern US, 5:15488 (SAN—2118-1) 
HOTDRY ROCK SYSTEMS/EVALUATION 
Preliminary evaluation of the Aquarius Mountains Hot Dry Rock 
Geothermal Pr t, Arizona, 5:15514 
HOUSES/AIR TRATION 
Model correlating air tightness and air infiltration in houses, 
5:16003 (LBL—9625) 
HOUSES/AIR POLLUTION 
Source assessment: residential combustion of coal. Final report 
November 1976-November 1978, 5:16456 (PB—295649) 
HOUSES/ATTACHED GREENHOUSES 
Solar retrofit in Seattle, 5:15363 (CONF-790845—) 
HOUSES/DECONTAMINATION 
Aerosol studies, 5:16482 (ORNL—5308) 
HOUSES/DESIGN 
Conservation and solar economics in conventional house designs, 
5:15351 (CONF- eta 
HUD passive desi ee winners from the University of 
Oregon, 5:1533 (CON 790845—) 
HOUSES/ENERGY CONSERVATION 
Community and site planning for solar development, 5:15348 
(CONF-790845—) 
Conservation and solar economics in conventional house designs, 
5:15351 (CONF-790845—) 
Energy saving Albertan house, 5:15997 (CONF-790845—) 
HOUSES/FUEL CONSUMPTION 
Evaluation of residential building energy-performance standards 
(Use of DOE-2 program), 5:1 (LBL—9816) 
HOUSES/FUNCTIONAL MODELS 
Solar air heating in small houses. Pilot project Esloev, 5:15396 
(SIB-R—92-1979) 
HOUSES/LIFE-CYCLE COST 
Evaluation of residential building energy-performance standards 
(Use of DOE-2 program), 5:1 (LBL—9816) 
HOUSES/PASSIV ILAR HEATING SYSTEMS 
Evaluation of a passive solar house using a thermal simulation 
program, 5:15357 (CONF-790845—) 
Passively heated residence designed for the median Pacific 
Northwest market, 5:15327 (CONF-790845—) 
HOUSES/SOLAR HEATING SYSTEMS 
Boise a factory-built solar home, 5:15347 (CONF- 
790845—) 
Synergistic effect of a solar-assisted heat pump system and 
ye Lay 5:15338 (CONF-790845—) 
HOUSES/SOLAR SPACE HEATING 
Analysis of the performance and economics of a low cost retrofit 
solar heating system in north central Washington, 5:15344 
(CONF-790845—) 
Community and site planning for solar development, 5:15348 
(CONF-790845—) 
Conservation and solar economics in conventional house designs, 
5:15351 (CONF-790845—) 
Measured performance of a passive solar residence in Bozeman, 
Montana, 5:15334 (CONF-790845—) 
Solar air heating in small houses. Pilot project Esloev, 5:15396 
(SIB-R—92-1979) 
om oe) and design: closing the gap, 5:15332 (CONF- 
HOUSES/SOLAR WATER HEATERS 
Solar retrofit in Seattle, 5:15363 (CONF-790845—) 
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HOUSES/SPACE HEATING 
Performance hg seem of a selected three-ton air-to-air heat 
i? the heating mode, 5:16006 (ORNL/CON—34) 
Ogee ts contend baselin f sing] 
energy consumption: e com fe) le- 
family detached raees, © 16001 (GRI-79/8005) 
M lesiiaetid eiingy conseapticns becca f sing! 
energy consumption: e com n oO! le- 
family detached homes, 5:16001 (GRE 79/0005) 
HOUSES/WEATHERIZATION 
Project Retro-Tech: home weatherization charts, 5:16000 (DOE/ 
CS—0131) 
HPDE 
See MHD GENERATOR AEDC 
HPRR ge tana cect ap ah PROTECTION 
wien apd research reactor, 5:16794 (ORNL—5308) 
REACTORS/COATED FUEL PARTICLES 
gy etre a examination report of TRISO and BISO coated 
ThO, particles irradiated in capsules HT-31 and HT-33, 5:15753 
(GA-A—15544) 
HTGR TYPE REACTORS/FUEL RODS 
Determination of friction factors and heat transfer coefficients for 
pom t artificially roughened surfaces, 5:15752 (DOE/TIC— 
HTGR TYPE REACTORS/LOSS OF FLOW 
h-temperature gas-cooled reactor safety studies for the 
ivision of Reactor Safety Research. Quarterly progress 
July 1-September 30, bay! 5:15821 (NUREG/C —1136) 
HTGR TYPE REACTORS/REACTOR SAFETY 
Advanced Reactor Safety Research Division quarterly progress 
report, April 1-June 30, 1979, 5:15820 (NUREG/CR—1036) 
-temperature led reactor safety studies for the 
ivision of Reactor Safety Research. Quarterly progress 
Jul a 30, 1979, 5:15821 (NUREG/CR—1136) 


See ANIMAL CELLS 
HUMAN POPULATIONS 
See also ESKIMOS 
HUMAN POPULATIONS/DATA ACQUISITION 
Research on human genetics in Iceland. Progress report, October 
31, 1979, 5:16719 (COO—3214-18) 
HUMAN POPULATIONS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
User’s manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188 
HUMAN POPULATIONS/GENETIC beng t= SN 
Mutation rates and mutational loads in man. ae ee 
report of scientific activity, 1978-79, 5: 16746 ( (SAN—0326-T1) 
HUMAN POPULATIONS/GENETICS 
Research on human genetics in Iceland. Progress report, October 
31, 1979, 5:16719 (COO—3214-18) 
HUMAN POPULATIONS/HEALTH HAZARDS 
Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final repo: 
October 1976 October 19778, 5:16863 (PB—293617) 
HUMAN POPULATIONS/RADIATION DOSES 
Individual and collective doses associated with the transport of 
irradiated magnox fuel within the UK, 5:14997 (CEGB-RD/B/ 
N—4440) 
Technology assessments, 5:16484 (ORNL—5595) 
Tritium in the environment. NCRP Report No. 62, 5:16677 
User's manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Blast tests of expedient shelters in the DICE THROW event, 
5:16909 (ORNL—5308) 
Dosimetry for human exposures, 5:16795 (ORNL—5308) 
Elements of a war-survival policy for the United States, 5:16907 
(ORNL—5308) 
Instrumentation requirements for population protection from 
fallout from a nuclear war, 5:16911 (ORNL—5308) 
Manual estimation of casualties due to fallout from a nuclear 
attack, 5:16910 (ORNL—5308) 
HUMAN POPULATIONS/RADIONUCLIDE KINETICS 
Tritium in the environment. NCRP Report No. 62, 5:16677 
HUMAN POPULATIONS/SHELTER 
Blast tests of expedient shelters in the DICE THROW event, 
5:16909 (ORNL—5308) 
HUNGARY/GEOTHERMAL ENERGY 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
HURRICANES/FORECASTING 
Hurricane prediction, 5:16435 (DOE/TIC—11059) 
HURRICA /PROBABILITY 
Overview and recommendations, 5:16915 (DOE/TIC—11059) 
HVAC SYSTEMS/CURRENT LIMITERS 
Development of a current limiter using vacuum arc current 
commutation. Phase 2. Maximizing the current rating of a single 


E/RADIOSENSITIVITY EFFECTS 


Led device a minimum amount of parallel capacitance. 
5: spl RI-EL—1221) 
HVACS' SY. S/OIL-FILLED CABLES 
Oil-filled 220 kV cable for Fed reo stations, 5:15702 
HWGCR OF CZECHOSLO 
See wd yyy 2 A-1 REACTOR 
ee oes map pe? gegen pla he 
Hybrid reactor safety wry er: ual report Geert 1, 1978- 
tember 30, 1979, 5:17249 (GA-A—15578) 
HYB REACTOR S/FUEL CYCLE 
Enhanced fuel production in thorium/lithium h 
uranium multipliers, 5:17235 (DO 
of the fusion-fissio 


RS/RADIATION S 
Hybrid reactor safety ya, FY ual report, October 1, 1978- 
tember 30, 197, 5:17249 (GA-A—15578) 
HYB REACTORS/RADIOACTIVE WASTE DISPOSAL 
—— Sey pecjoctiles fo pees os ee 
ypervelocity pro for 
fission waste transmutation, 5:17252 ONE 1) is) 
HYBRID py eet ten gies oy lll 
Hybrid reactor safety on ual report, October 1, 1978- 
September 30, 1979, 5:17249 (GA-A—15578) 
HYDRAULIC TRANSPORT 
— of a nat aa aT rs ny ed - 
in under; mines, (FE— 
HYDRID /ELECTRONIC STRUCTURE 
Electronic structure, bonding and chemisorption in metallic 
hydrides, 5:16167 (LA-UR—80-458) 
HYD ES/PHYSICAL PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
sé oo temperature heat capacity measurements, 5:16166 
HYDROCARBON FUEL CELLS/BIBLIOGRAPHIES 
Hydrocarbon fuel cells (citations from the American Petroleum 
Institute data base). Report for 1967-April 1979 (128 abstracts), 
5:15969 (NTIS/PS—79/0718) 
HYDROCARBON FUEL CELLS/ELECTROLYTES 
a electrolytes for direct methane fuel cells. Final report, 
| 10,1977-January 9, 1979 (Methanesulfonic acids), 
ai 159 ———— 


me vsiso ALR MILKANES 
ALKENES 
ALKYNES 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPHENYLS 


TETRALIN 
HYDROCARBONS/CATALYTIC CRACKING 
Cracking process and catalyst for same containing tellurium 
(Patent), 5:14791 
Process for the Speenene of petroleum hydrocarbons 
(Patent), 5:14 
HYDROCARBONS/CHARGE TRANSPORT 
Charge transfer and partial oxidation in the conductive 
hy n-iodine complex 2’-perylene. 31/sub 2/. Interim 
technical rt, 5:16259 (AD-A.074560/4) 
HYDROCA INS/CONVERSION 
Catalytic process for reformi i production of aromatic 
hydrocarbons (Patent), 5:14 
HYD OCARBONS/ DOSIMETRY 
Dosimetry for new energy system pollutants, 5:16767 (ORNL— 


5308) 
HYDROCARBONS/HYDROCRACKING 
Hydrocracking process including upgrading of bottoms fraction of 
the product t), 5:14788 
HYDROCARBONS/OXIDATION 
Charge transfer and partial oxidation in the conductive 
hy n-iodine complex 2’-perylene. 3I/sub 2/. Interim 
technical rt, 5:16259 (AD-A—074560/4) 
HYDROCA INS/PURIFICATION 
Purification of hydrocarbons (Patent), 5:14795 
gency ne eg rnb be PROCESSES 
Process for tion of hydrocarbon mixture (Patent), 5:14798 
HYDROCA INS/S IS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
HYDROCORTISONE/RADIOSENSITIVITY 
Effect of estradiol and hydrocortisone on the process of 
a. of mitochondrial membrane lipids in irradiated rat 
(Co ¥ rays), 5:16816 
Mechanism of early postradiation changes in intensity of 
= chemoluminescence of blood serum (X rays; rats), 





HYDROCYCLONES 


HYDROCYCLONES 
See CYCLONE SEPARATORS 
ELECTRIC POWER/ECONOMICS ~ 


analysis of institutional, economic, and environmental restraints 
in Pennsylvania, New Jersey, and Maryland, 5:15066 (CONS— 
5085-T1) 
HYDROELECTRIC POWER/ENERGY SOURCE 
DEVELOPMENT 
Problems of hydroelectric development at existing dams: an 
analysis of institutional, economic, and environmental restraints 
in Pennsylvania, New Jersey, and Maryland, 5:15066 (CONS— 
5085-T1) 
ELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/BIOLOGICAL 
EFFECTS 
Effects of hydroelectric generation and riverine ecology, 5:16845 
(PNL—3300(Pt.2)) 
HYDROELECTRIC POWER PLANTS/CAPACITY 
Problems of hydroelectric See | at existing dams: an 
analysis of institutional, economic, and environmental restraints 
-t es ylvania, New Jersey, and Maryland, 5:15066 (CONS— 
1) 
HYDROELECTRIC POWER PLANTS/DESIGN 
Snetticham Project Alaska. First stage development. Design 
Number-7-general design memorandum Volume 
2 artes 1s00d (AD. b.-transmission. c-geology and 
(AD-A—067895) 
HYDROELECTRIC POWER PLANTS/GOVERNMENT 
POLICIES 
Problems of hydroelectric development at existing dams: an 
analysis of institutional, economic, and environmental restraints 
oF a ee New Jersey, and Maryland, 5:15066 (CONS— 
5-T1 
HYDROELECTRIC POWER PLANTS/PENSTOCKS 
Project Alaska. First stage development. Design 
memorandum Number 7. General design memorandum. Veieme 
1. oe ee 2 :15067 (AD-A—067894) 
HYDRO C POWER PLANTS/TUNNELS 
Snettisham Project Alaska. First stage development. Design 


a Number 7. General design memorandum. Volume 





5:15067 (AD-A—067894) 
CITY 


See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/REMOVAL 
Purification of hydrocarbons (Patent), 5:14795 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Vibrational deactivation on chemically reactive potential surfaces: 
An exact quantum study of a low barrier collinear model of H 
+ FH, D + FD, H + FD and D + FH, 5:16982 
a see he a se REACTIONS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
HYDROGEN/COLLISIONS 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 aad 716401 (ORNL—5498) 
HYDROGEN/COMBUSTION 
Theoretical studies of the O+ H2 reaction, 5:16256 
ye a mt 
Anelastic studies of interstitially trapped hydrogen in niobium, 
5:16131 (DOE/ER/01 198-1295} 
Enhanced terminal solubilities for hydrogen in niobium alloyed 
a titanium and molybdenum, 5:16161 (CONF- 
aT ad effect on creep of pure iron, 5:16141 (COO— 
Influence of the lattice and electronic factors on the 
hydrogenation p: of the RNis-base Haucke compounds: 
as. of oo” temperature heat capacity measurements, 5:16166 
HYDROGEN/ECOLOGICAL CONCENTRATION 
i as canopy throughfall measurements, 5:16449 (N—79- 
HYDROGEN/ENERGY-LEVEL TRANSITIONS 
ee ae operators: Results of L? basis expansions, 
HYDROGEN/EQUATIONS OF STATE 
Summary and review of hydrogen theoretical equation-of-state 
— 489) at Lawrence Livermore Laboratory, 5:16977 (UCID— 
HYDROGEN/ION-ATOM COLLISIONS 
state contribution to the electron-loss collisions of a fast 
H° beam on N* ions (40 ph 5:16994 (ORNL—5498) 
a measurements of electron transfer from hydrogen 
atoms and molecules to multicharged ions (0.2 to 1.0 x 10° cm/ 
8), 5:16996 (ORNL—5498) 
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Measurements of electron transfer from hydrogen atoms and 
molecules to multicharged i ions, using the Tandem Van de 
Graaff (2.9 and 3.4 x 10° cm/s), 5:16995 (ORNL—5498) 

HYDROGEN/METALLURGICAL EFFECTS 

ren ee effect on creep of pure iron, 5:16141 (COO— 
1367-1 

Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 

HYDROGEN/PERMEABILITY 
Hydrogen fermeability of sintered aluminum oxide, 5:16214 
HYDROGEN/PHASE STUDIES 

Phase boundaries for the C-H-O system in equilibrium with 

carbides and oxides of iron and nickel, 5:14673 
HYDROGEN/RECOVERY 

Process for the recovery of hydrogen from ammonia purge gases 

(Patent), 5:15064 
HYDROGEN/RECYCLING 

Hydrogen recycling: fundamental processes, 5:17176 (CONF- 

791057—3) 
HYDROGEN/SEPARATION PROCESSES 

Alternative process schemes for coal conversion. Progress report 

No. 2, February 1-April 30, 1979, 5:14639 (BNL—51075) 
HYDROGEN/THERMODYNAMIC ACTIVITY 

Thermodynamic equilibria of multicomponent gas mixtures, 

5:14676 
HYDROGEN/TRAPPING 

Lithium studies. Letter report, July 16-December 31, 1979, 
5:17250 (NVO—1570-T4) 

HYDROGEN 1 MINUS BEAMS/BEAM STRIPPERS 

Measurement of the electron loss cross sections for negative 
hydrogen ions on carbon at 200 MeV, 5:17005 

HYDROGEN 1 MINUS BEAMS/ION BEAM INJECTION 

Linac H™ -beam operation and uses at Fermilab, 5:16374 

HYDROGEN 2 
See DEUTERIUM 


See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/SOLID ELECTROLYTES 
i nh pce electrolyte (SPE) fuel cell technology program. 
hee 5:15978 (N—79-21622) 
HYDROG 
The potential for hydrogen as an energy source (GAO survey), 
5:15035 (PB—295317) 
HYDROGEN FUELS/BIBLIOGRAPHIES 
Hydrogen use as a fuel (citations from the NTIS data base). 
Report for 1964-June 1979, 5:15041 (NTIS/PS—79/0779) 
HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS 1 PLUS 
HYDROGEN IONS/COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
HYDROGEN IONS 1 MINUS/COLLISIONS 
Absolute calibration of a hydrogen atom secon emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
HYDROGEN IONS 1 MINUS/ION SOURCES 
50-mA negative hydrogen-ion source, 5:16373 
Surface-plasma source with discharge without closed electron 
drift: the semiplanotron, 5:16372 (UCRL-Trans—11545) 
HYDROGEN IONS 1 MINUS/ION-ATOM COLLISIONS 
H~ equilibrium yields in a thick Cs vapor target (150 to 1000 eV), 
5:16997 (ORNL—5498) 
Measurement of the electron loss cross sections for negative 
hydrogen ions on carbon at 200 MeV, 5:17005 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
HYDROGEN IONS | PLUS/ION-ATOM COLLISIONS 
H™ equilibrium yields in a thick Cs vapor target (150 to 1000 eV), 
5:16997 (ORNL—5498) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN PRODUCTION 
See also PARTIAL OXIDATION PROCESSES 
STEAM-IRON PROCESS 
ae hy nonelectrical applications of fusion, 5:15026 (COO— 
-149) 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Solar energy conversion through biophotolysis. Third annual 
rt, April 1, 1978-March 31, 1979, 5:15037 (SAN—0034-239- 


Tl) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Advances in water electrolysis technology with emphasis on use 
of the solid polymer electrolyte, 5:15036 





MAY 31, 1980 


HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 
Evaluation of the Texaco synthesis 
3 Sb rave) of hydrogen from SRC-II residue, 5: 
u! 


generation biter: po the 


HYDROGEN PRODUCTION/STEAM- IRON PROCESS 
Development of the steam-iron process for hydrogen production. 
Final report, July 1, 1976 through September 30, 1978, 5:15038 
(FE—2 35-38) 
HYDROGEN STORAGE 
See also CRYOGENICS 
HYDRIDES 
: —— -BASED ECONOMY 
ANI 
Electronic structure, bonding and chemisorption in metallic 
hydrides, 5:16167 (LA-UR—80-458) 
HYDROGEN SULFIDES/CHEMICAL PREPARATION 
7 cation radicals of isobacteriochlorins: implications for nitrite and 
sulfite reductases, 5:15063 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
= sulphide stress corrosion cracking in materials for 
ermal power. Final report, Phase I, 5:15588 (COO—2602- 


HYDROGEN SULFIDES/ENVIRONMENTAL IMPACTS 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PN INL—2850(Pt.4)) 
HYDROGEN SULFIDES/OXIDATION 
—— sulfide removal process for abating pollution problems 
steam stacking in geothermal fields, 5:15562 
HYDRO EN SULFIDES/POLLUTION ABATEMENT 
Cost of meeting meron hydrogen sulfide emission re 
W, EIC, Stretford, and iron catalyst processes), 5: 3558 


NL—2802) 
HYDROGEN SULFIDES/REMOVAL 
Chemistry of potassium and sulfur in entrained flow . Task 
report No. 6, January-March 1979, 5:14627 (MET 7TR— 171) 
Cost of meeting geothermal hydrogen sulfide emission r tions 
(DOW, EIC, Stretford, and iron catalyst processes), 5:15558 
(PNL—2802) 
Hydrogen sulfide removal process for abating pollution problems 
during steam stacking in geothermal fields, 5:15562 
Process for removal and recovery of sulfide from coal gas 
(Patent), 5:14631 
HYDROGEN SULFIDES/THERMODYNAMIC ACTIVITY 
Thermodynamic equilibria of multicomponent gas mixtures, 
5:14676 
HYDROGEN SULFIDES/TOXICITY 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
HYDROGENASE/BIOCHEMICAL REACTION KINETICS 
Hydrogenase in Ne-fixing cyanobacteria, 5:16735 
HYDROGENASE/BIOLOGICAL PATHWAYS 
svi nase in N2-fixing cyanobacteria, 5:16735 
EENATION/CATALYSTS 
Gai hydrogenation of coal-derived liquids. interim report, 
September-November 1979, 5:14689 (FE—2034-17) 
Kinetic study of the > uefaction by catalytic hydrogenation of 
various Utah coals (Ph.D. Thesis; 214 references), 5:14632 
HYDROGENATION/Y IELDS 
Develo a, a of a single-stage, entrained-flow, short-residence- 
time hydrogasifier. Final Ba pa 5:14650 (FE—2518-24) 
HYDROGEN-BASED 
The potential for ot ane as an energy source (GAO survey), 
5:15035 (PB—295317) 
HYDROLOGY/COMPUTER CODES 
CIRMIS Data system. Volume 2. Program listings, 5:14973 
(PNL—3161-2) 
HYDROLOGY/FLOW MODELS 
CIRMIS Data system. Volume 2. Program listings, 5:14973 
(PNL—3161-2) 
HYDROTHERMAL SYSTEMS/COMPUTERIZED 
SIMULATION 
Cost analysis of hydrothermal resource applications in the Atlantic 
Coastal Plain, 5:15552 (SAN—2118-1) 
HYDROTHERMAL SYSTEMS/ECONOMIC ANALYSIS 
Cost analysis of hydrothermal resource applications in the Atlantic 
Coastal Plain, 5:15552 (SAN—2118-1) 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Drainage relative permeabilities obtained from steam-water 
boiling flow and external gas drive experiments, 5:15536 
HYDROTHERMAL SYSTEMS/PERMEABILITY 
Drainage relative permeabilities obtained from steam-water 
boiling flow and external gas drive experiments, 5:15536 
HYDROTHERMAL SYSTE S/POWER POTENTIAL 
New _* on major geothermal power R and D programs, 
5:15477 


HYDROTHERMAL SYSTEMS/TWO-PHASE FLOW 
Drainage relative permeabilities obtained from steam-water 
boiling flow and external gas drive experiments, 5:15536 


IDAHO/GEOTHERMAL RESOURCES 


HYDROXIDES/ATMOSPHERIC CHEMISTRY 
production and removal of NO/sub x/ from 
exhaust gases. Sixth quarterly technical summary 
report, 5:16442 (ARI-RP—52) 
HYGAS PROCESS/PILOT PLANTS 
HYGAS coal-slurry mass-flow measurements using ultrasonic 
cross-correlation wes, 5:14635 (ANL FE 49622" TMO7) 
HYGAS PROCESS/SLAG: 
Stabilization 


of coal wastes by crystallization, 5:14714 (ORNL/ 


TM—7071) 

IIOSENSITIVITY EFFECTS 
i ical changes in the skin of rats exposed to radiation 
against the of thermal stress (X rays; ATPase and 
creatine kinase activities), 5:16818 


IPHYSIS 
See PITUITARY GLAND 
HYPOTHERMIA/BIOLOGICAL EFFECTS 
Postradiation and posth ia changes in oxygen tension of 
transferable rat tumors, 5:16823 
HYPOTHERMIA/RADIOSENSITIVITY EFFECTS 
Postradiation and posthypothermia changes in oxygen tension of 
transferable rat tumors, 5:16823 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS/PHYSICAL PROTECTION DEVICES 
Containment and Surveillance Equipment Compendium, 5:15020 
80-0002 


(SAND— ) : 
I-BEAM TYPE REACTORS/BEAM-PLASMA SYSTEMS 
Focal spot size predictions for beam transport through a gas-filled 
reactor, 5:17193 (UCRL—83923) 
I-BEAM TYPE REACTORS/RADIATION PRESSURE 
X-ray and pressure conditions on the first wall of a particle beam 
inertial confinement reactor, 5:17267 (CONF-791135—8) 
I-BEAM TYPE REACTORS/X RADIATION 
ce oe ee a eee ee nee 
inertial confinement reactor, 5:17267 (CONF-791135—8) 
/GEOTHERMAL ENERGY 


lication review, 5:15608 (SAN—2118-1) 
PULATIONS 
in Iceland. Progress report, October 
31, 1979, 5:16719 (COO—3214-18) 
ICELAND/REGIONAL AN ANALYSIS 
Research on human g in I 
31, 1979, 5:16719 (G00 3214-18) 
(CES/ENERGY CONSERVATION 
pnt aoa a Integrated Community Energy Systems: 
it, Consolidated Natural Gas Service 
y. Final nt 5:16091 (ANL/CNSV-TM—29) 
ICES/FEASIBILITY STUDIES 
Heat-pum ted Community ree Meee Systems: 
systems development, lidated Natural Gas Service 
Company. Final report, 5:16091 (ANL/CNSV-TM—29) 
ICHTHYOPLANKTON/POPULATION DENSITY 
Diel patterns of ichthyoplankton length-density relationships in 
Watts Bar Reservoir, Tennessee, 5:16691 (CONF- 


4—1) 
ICHTHYOPLANKTON/SIZE 
Diel patterns of ichthyoplankton length-density relationships in 
Watts Bar Reservoir, Tennessee, 5:16691 (CONF- 


4—1) 

ICRP 

(International Commission on Radiological Protection.) 
ICRP/RECOMMENDATIONS 

— Physics Lead Laboratory, 5:15828 (PNL—3300(Pt.5)) 
ID 

See also RAFT RIVER VALLEY 
NS at eae 
ic risk zone revision in 


nade eo seismic 
panes Idaho, 5 (CONF-800412—1) 
IDAHO/GEOLOGY 

Geothermal resource exploration in Boise, Idaho, 5:15485 


(EGG—2011) 
IDAHO/GEOTHERMAL ENERGY 
Raft River Geothermal Area overview, 5:15628 
IDAHO/GEOTHERMAL RESOURCES 
Geothermal pee poe in southwest Idaho: the socioeconomic 
data base, 5:15550 (EGG-GTH—5008) 
Geothermal electric power in the Pacific Northwest, 5:15474 
Geothermal resource exploration in Boise, Idaho, 5:15485 
(EGG—2011) 


. Progress report, October 





IDAHO/HEAT FLOW 


IDAHO/HEAT FLOW 
Terrestrial heat-flow measurements in an underground river 
located in the eastern Snake River Plain, Idaho, 5:15511 
IDAHO/HYDROLOGY 
Geothermal resource exploration in Boise, Idaho, 5:15485 


sinvevon 1) 
IDAHO/HYDROTHERMAL SYSTEMS 

Geothermal electric power in the Pacific Northwest, 5:15474 
IDAHO/MAGNETIC SURVEYS 

Aerial gamma my and magnetic mesven: Idaho Project, Hailey, 
Idaho Falls, Elk City quadrangles of Idaho/Montana and Boise 
q , Oregon/Idaho. Final report, 5:14872 (GJBX— 
10(80)(V ol. 1)) 

Aerial gamma ray and magnetic survey: Idaho Project, Elk City 

uadrangle of Idaho/Montana. Final repori, 5:14874 (GJBX— 
0(80)(V ol.2)(Elk)) 

Aerial gamma ray and magnetic survey: Idaho Project, Hailey 
quadrangle of Idaho. Final report, 5:14875 (GJBX— 
10( o1.2)(Hailey)) 

Aerial gamma ray and magnetic survey: Idaho Project, Boise 
——- le, Oregon/Idaho. Final report, 5:14873 (GJBX— 

0(80\Vol.2)(Boise)) 

Aerial gamma ray and magnetic survey: Idaho Project, Idaho 
Falls quadrangle, Idaho. Final report, 5:14876 (GJBX— 
10(80)(V ol.2)(Ida)) 

IDAHO/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic ae: Idaho Project, Hailey, 
Idaho Falls, Elk City quadrangles of Idaho/Montana and Boise 

uadrangle, Oregon/Idaho. Final report, 5:14872 (GJBX— 

0(80)(Vol.1)) 
erial gamma ray and magnetic survey: Idaho Project, Elk City 
— le of Idaho/Montana. Final report, 5:14874 (GJBX— 
0(80)(V ol.2)(Elk)) 

Aerial gamma ray and magnetic survey: Idaho Project, Hailey 
quadrangle of Idaho. Final report, 5:14875 (GJBX— 
10(80)(V ol.2)(Hailey)) 

Aerial gamma ray and magnetic survey: Idaho Project, Boise 
quadrangle, Oregon/idaho. Final report, 5:14873 (GJBX— 
10(80)(V ol.2)(Boise)) 

Aerial gamma ray and magnetic survey: Idaho Project, Idaho 
Falls quadrangle, Idaho. Final report, 5:14876 (GJBX— 
10(80)(V ol.2)(Ida)) 

IDAHO/SEISMICITY 
uniform building code seismic risk zone revision in 
southeast Idaho, 3.16938 (CONF-800412—1) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 

WASTE MANAGEMENT 

Technical quarterly progress report, April 1-June 30, 1979, 
5:14933 (ENICO— 1013) 

IDAHO CHEMICAL PROCESSING PLANT/REMOTE 

HANDLING EQUIPMENT 

Mockup testing of remote systems for zirconium fuel dissolution 

rocess at the Idaho Chemical Processing Plant, 5:14921 
(CONF. 791 103—70) 
IDAHO CHEMICAL PROCESSI!?.G PLANT/SAFEGUARDS 

Advanced safe, ds systems development for chemical 

i SP ts. Final report for Fiscal Year 1979, 5:15013 
NICO— 102 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
Sieur ade Idaho N E 
tology of the 0 National Engineering Laboratory Site, 
5:16544 {ibo— 12088) 7 
IDAHO NATIONAL ENGINEERING La\ABORATORY/ 

RADIATION MONITORING 

Dosimetry developments and their application to radioecology 
studies at the Idaho National Engineering Laboratory Site, 
5:16680 (IDO— 12088) 

IDAHO NATIONAL ENGINEERING LABORATORY/ 

RADIOACTIVE WASTE MANAGEMENT 

Risk evaluations of transuranic waste at the Idaho National 

apne tong , 5:14957 (CONF-8003 13—1) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOECOLOGY 


A 


Proceedings of the aan on the Idaho National Engineering 
r 


Laboratory Ecology Pro s, 5:16588 (IDO—12088) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
REVEGETATION 


Early plant succession following a fire on the Idaho National 
1cering Laboratory Site, 5:16624 (IDO—12088) 
Succession in crested wheatgrass stands on the Idaho National 
ey Pa ite, 5:16623 (IDO—12088) 
I IN SY: /PERFORMANCE TESTING 
Application of intermittent ignition devices to commercial 
cooking equipment, 5:16015 (GRI—78/0037) 


See SMALL INTESTINE 
OIS/ELECTRIC UTILITIES 
A handbook of sources of electric utility data (with specific 
reference to Illinois), 5:15932 (PB—298750) 
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Handbook of sources of electric utilty data (with specific 
reference to Illinois), 5:15929 

Impact of the 1977-78 coal miners’ strike on Illinois Electric 
Utilities, 5:15928 

Overview of electric utilities in Illinois, 5:15930 

ILLINOIS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume | and Volume 2B. Paducah quadrangle. 
Final report (NURE program), 5:14905 (GJBX—41(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2C. Poplar 
Bluff quadrangle , 5:14906 (GJBX—42(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2D. Rolla 
quadrangle , 5:14907 (GJBX—43(80)) 

ILLINOIS/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
‘ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume 1 and Volume 2B. Paducah quadrangle. 
Final report (NURE program), 5:14905 (GJBXK—41(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
ees. final report. Volume 1 and Volume 2C. Poplar 

luff quadrangle , 5:14906 (GJBX—42(80)) 

Aerial radiometric and magnetic reconnaissance survey of 

rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2D. Rolla 
uadrangle , 5:14907 (GJBX—43(80)) 
ILLINOIS/WASTE MANAGEMENT 

Oil audit and reuse manual for the industrial plant. Final report, 

5:16087 (PB—296195) 
ILLITE/ION EXCHANGE 

Sodium-calcium ion exchange on clay minerals at moderate to 

high ionic strengths (Dissertation), 5:16246 (DOE/TIC— 10284) 
IMAGE PROCESSING/ARRAY PROCESSORS 
2-D digital signal processing with an array processor, 5:17304 
(UC L— #3349) 
IMAGE PROCESSING/FOURIER TRANSFORMATION 
7 Bs64) of large images with the AP-120B, 5:17305 (UCRL— 
4 
IMIDAZOLES 
See also HISTAMINE 
IMIDAZOLES/BIOLOGICAL EFFECTS 

Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 

IMIDAZOLES DIOSENSITIVITY EFFECTS 

Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
yh rays; mice), 5:16809 


See IMMUNE SERUMS 
IMMUNE SERUMS/ANIMAL BREEDING 
Serological survey of — for selected bovine pathogens, 
5:16729 (IDO—12088 
IMPACT FUSION/PARAMETRIC ANALYSIS 
Hyper fuse: a novel inertial confinement system utilizing 
hypervelocity projectiles for fusion ay production and 
fission waste transmutation, 5:17252 (BNL—27118) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES/CONTROL SYSTEMS 
Impurity control system for the STARFIRE commercial fusion 
reactor, 5:17178 (CONF-791102—122) 
INCENTIVES 


See FINANCIAL INCENTIVES 
ICIDENTS 
See ACCIDENTS 





MAY 31, 1980 


ee Dee 
tual design report for alpha waste incinerator, 5:14941 


tae 3584) 
INCOLOY 800/CORROSION 
Oxidation of selected alloys during 25,000 h in superheated steam 
at 482 and 538°C, 5:16176 (ORNL/TM—71 14) 
INCONEL 617/CORROSION 
Oxidation of selected alloys during 25,000 h in superheated steam 
at 482 and 538°C, 5:16176 (ORNL/TM—71 14) 
INCONEL 625/MATERIALS TESTING 
Alloy development for irradiation performance in fusion reactors. 
Annual — tember 1978-September 1979, 5:16181 
( -(MIT-NRL-003)) 
INCONEL 625/MECHANICAL PROPERTIES 
Alloy development for irradiation performance in fusion reactors. 
Annual ——. yA te 1978-September 1979, 5:16181 
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( 
INCONEL 625/MICROSTRUCTURE 
Alloy development for irradiation performance in fusion reactors. 
rt, Seppember 1978-September 1979, 5:16181 
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( 
INCONEL 625/PHYSICAL RADIATION EFFECTS 
Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDEPENDENT-PARTICLE MODEL 
See SINGLE-PARTICLE MODEL 
INDIA INK/BIOLOGICAL EFFECTS 
Processes of proliferation and migration of hemopoietic stem cells 
of irradiated mice, as related to treatment of the 
reticuloendothelial Bra 5:16821 
INDIANA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
sean of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
uadrangles. Volume | and Volume 2B. Paducah quadrangle. 
inal report (NURE program), 5:14905 (GJBX—41(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
samara of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
‘ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2C. Poplar 
Bluff quadrangle , 5:14906 (GJBX—42(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2D. Rolla 
TW, le , 5:14907 (GIBX—43(80)) 
INDIAN. DIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
a uadrangles. Volume | and Volume 2B. Paducah quadrangle. 
inal report (NURE program), 5:14905 (GJBX—41(80)) 
Aerial Be sch and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, ieee, and 
‘ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ee cea Dyersburg, Paducah, Poplar Bluff, and Rolla 
a report. Volume 1 and Volume 2C. Poplar 
luff mabe » 5:14906 (GJBX—42(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
‘ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, report. Volume 1 and Volume 2D. Rolla 
uadrangle , 5:14907 Ce emenoraetet 
IND ‘C CONDUCTIVITY 
beers resistance of the superconducting-normal interface, 
INDIUM 115 TARGET/PROTON REACTIONS 
Systematics of proton absorption deduced from ( p,p) and ( p,n) 
cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag 
and "*In, 5:17084 
INDIUM ALLOYS/CORROSION RESISTANCE 
Electrochemical properties of certain new ternary and quaternary 
alloys based on aluminum, 5:16177 (UCRL-Trans—1 1535) 
INDIUM ALLOYS/ELECTRIC CONDUCTIVITY 
meres resistance of the superconducting-normal interface, 
5:161 


INDUSTRIAL PLANTS/WASTE HEAT 


INDIUM OXIDES/VAPOR PLATING 
Method of senecagee «es nga oxide-silicon solar cells utilizing 
oem beam sublimation and deposition of the oxide (Patent), 


INDOOR AIR POLLUTION/MONITORING 

Building ventilation and indoor air quality, 5:16447 Sal 
INDOOR AIR POLLUTION/RESEARCH PROGRAM: 

me aerosol research, 5:16427 (LBL—8619) 


INDU 
See SOLENOIDS 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
OIL SAND PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/BOILERS 

Boiler efficiency testing, 5:16338 

Combustion control _—— for industrial ver boilers using the 
flame radiation peak seeking technique, 5:16061 

Industrial boiler new source performance standard: a DOE 
perspective, 5:16333 (CONF-791236—1) 

er of measuring the overall efficiencies of industrial boilers, 

INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Aqioues of the second law of thermodynamics to basic 
industrial processes. A basis for an R and D energy 
conservation policy, 5:16054 

Energy coservation status and needs: medium-sized commercial/ 
industrial firms, 5:16042 (CONS—0248-T1) 

Formulation of a stochastic model for evaluation and forecasting 
the consumption of electric energy in a mechanical plant, 
5:16055 

Methodology for assessing the impacts of alternative rate 
= en energy use. Draft report, 5:16024 (DOE/RG/ 

83—T]l) 

Optimized plant design to ensure energy conservation, 5:16053 

Polarization pyrometry, 5:16064 

Policy options for energy conservation (82), a checklist of 
legislation to conserve energy prepared for consideration of 
legislation leaders of the Northeast, 5:15902 (PB—297360) 

Study of the possibilities of recovering lost heat in thermal 
installations, 5:16072 

INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
yo J of ory A by food manufacturing companies in 


INDUST. IAL PLANTS/FLYWHEEL ENERGY STORAGE 
— flywheel energy accumulators for industrial 
lications (In German), 5:15345 
IND USTR TRIAL PLANTS/FUEL SUBSTITUTION 
Methodology for assessing the impacts of alternative rate 
— energy use. Draft report, 5:16024 (DOE/RG/ 
INDUSTRIAL PLANTS/GAS BURNERS 
Handbook of industrial gas utilization: engineering principles and 
ractice, 5:16340 
INDUSTRIAL PLANTS/GAS FURNACES 
Handbook of industrial gas utilization: engineering principles and 
ractice, 5:16340 
INDUSTRIAL PLANTS/HEAT EXCHANGERS 
Application of the second law of thermodynamics to basic 
industrial processes. ene D energy 
conservation licy, 5:16054 
INDUSTRIAL P: /HEAT RECOVERY 
Study of the possibilities of recovering lost heat in thermal 
installations, 5:16072 
INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 
Development and demonstration of improved ay es heat pi 
heat exc ers for the recovery of —— t, 
INDUSTRIAL PLANTS/POWER DEMA 
Electric power consumption. Volume 2. {977 June 1979 (citations 
from the NTIS data base). Report for 1977-June 1979, 5:15994 
(NTIS/PS—79/0774) 
Electric power consumption (citations from the i 
nonce = Report for 1970-June 1979, 5:15995 S/ 
—79/077 
Formulation of a stochastic model for evaluation and forecasting 
the aaempeee of electric energy in a mechanical plant, 
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INDUSTRIAL nbectbng | EMPERATURE MONITORING 
Polarization pyrometry, 5:16064 
INDUSTRIAL PLANTS/WASTE HEAT 


Experimental Rankine cycle engine for utilization of waste heat of 
low temperature, low pressure exhaust gases, 5:16083 
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INDUSTRIAL PLANTS/WASTE OILS 
Oil audit and reuse manual for the industrial plant. Final report, 
5:16087 (PB—296195) 
INDUSTRIAL PLANTS/WOOD BURNING FURNACES 
Biomass fueled industrial installations, 5:15176 (CONF-790845—) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES/RECYCLING 
Trash to cash. Missouri's markets for recyclables, 5:16069 (PB— 


294503) 
INDUSTRIAL WASTES/WASTE MANAGEMENT 
Assessment of :nergy-conserving industrial waste treatment 
technology, 5:16044 (PNL—3300(Pt.5)) 
INDUSTRY 
See also AUTOMOBILE INDUSTRY 
CEMENT INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/CO-GENERATION 
Industrial cogeneration optimization program. Final report, 
September 1979, 5:16067 (DOE/CS/4300—1) 
INDUSTRY/ENERGY CONSERVATION 
Meeting on industrial processes: energy conservation R and D, 
5:16045 
Overview of research and development activities in improved 
industrial gas utilization, 5:16046 (GRI—78/0002) 
ae of the preliminary cost/benefit analysis of R and D 


:16065 
INDUSTRY/HEALTH HAZARDS 
Changing requirements of safety/health education in industry (U), 
5:16905 (K/D—S5075) 
Records, record linkage, and the identification of long term 
environmental hazards, 5:16891 
INDUSTRY/INVESTMENT 
Energy analysis, 5:15863 (LBL—8619) 
INDUSTRY/PRODUCTION 
New product production costs and learning theory (For products 
in transition from development to commercialization), 5:15888 
(K/D—S073) 
gy te aden iad 
— Dos of safety/health education in industry (U), 
INDUSTRY/SOLAR PROCESS HEAT 
Industry in the 80s: saving with solar, 5:15405 (DOE/CS—0113) 
Market development directory for solar industrial process heat 
systems, 5:15409 (SERI/SP—434-454) 
Putting the sun to work in industry, 5:15408 (SERI/SP—34-175R) 
INFECTIOUS DISEASES/IMMUNITY 
Serological survey of pronghorn for selected bovine pathogens, 
5:16729 (IDO— 12088) 
INFORMATION CENTERS/RESEARCH PROGRAMS 
Continuing regional solar energy information: Mini-Center 
activities and updating the SOLCOST program. Quarterly 
report, August-October 1979, 5:15373 (COO—4643-T3) 
INFORMATION CENTERS/REVIEWS 
Nevada Applied Ecology Information Center: a prototype, 
5:16574 (NVO—192(Vol.1)) 
INFORMATION RETRIEVAL/EDUCATIONAL TOOLS 
RECON training materials, 5:17310 (DOE/TIC—11110) 
INFORMATION SYSTEMS/DATA ACQUISITION 
US oil and system representation in the EEMIS data structure 
(Energy Emergency Management Information System), 5:15923 
(BNL—51077) 
INFRARED THERMOGRAPHY/BIBLIOGRAPHIES 
Infrared thermography of buildings. A bibliography with 
abstracts. Special report, 5:15982 (AD-A—068682) 
INGESTION/MATHEMATICAL MODELS 
Simulation of plutonium ingestion by grazing cattle, 5:16610 
(NVO— 192(Vol.2)) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
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INJECTION WELLS/PERFORMANCE 
Performance evaluation of Magma Power Company's reinjection 
well No. 46-7 at the East Mesa KGRA, California, 5:15596 
(SAND—79-7127) 
INJECTION WELLS/PERFORMANCE TESTING 


Predicting injector performance at the proposed Magma-SDG and 


E fifty megawatt geothermal power plant, 5:15566 (SAND—79- 
7128 


INLAND WATERWAYS/NUCLEAR EXCAVATION 
Some predicted peak ground motions for nuclear cratering 
losions along the Qattara alignment in Egypt, 5:16423 
(UC CID— 18529) 
INORGANIC COMPOUNDS/PHOTOLYSIS 

Rate constants for reactions of inorganic radicals in aqueous 

solution, 5:16675 (PB—296734) 
INORGANIC COMPOUNDS/RADIOLYSIS 
Rate constants for reactions of inorganic radicals in aqueous 
solution, 5:16675 (PB—296734) 
INORGANIC ION EXCHANGERS 
See also MONTMORILLONITE 
INORGANIC ION EXCHANGERS/CATALYTIC EFFECTS 

Catalytic conversion of methanol to low molecular weight 

hydrocarbons (Dissertation), 5:15043 (COO—4717-T1) 
INPUT-OUTPUT ANALYSIS 

See ENERGY ANALYSIS 
INSECTICIDES/CRYSTAL STRUCTURE 

Crystal and molecular structures of some organophosphorus 
insecticides and computer methods for structure determination 
(Dissertation), 5:16266 (IS-T—878) 

INSECTICIDES/MOLECULAR STRUCTURE 

Crystal and molecular structures of some organophosphorus 
insecticides and computer methods for structure determination 
(Dissertation), 5:16266 (IS-T—878) 

IN-SITU COMBUSTION 

Bodcau In Situ Combustion Project pressure transient testing. 

Topical report of January 1978, 5:14770 (SAN—1189-4) 
IN-S: GASIFICATION/BOREHOLE LINKING 

Drilling horizontal holes in coal bed from the surface with water 
jets, 5:14737 (SAND—80-0057C) 

IN-SITU GASIFICATION/MEASURING INSTRUMENTS 

Instrumentation and process control development for in situ coal 
gasification. Seventeenth, eighteenth, and nineteenth quarterly 
reports, December 1978 through August 1979, 5:14671 
(SAND—79-2386) 

IN-SITU GASIFICATION/PROCESS CONTROL 

Instrumentation and process control development for in situ coal 
gasification. Seventeenth, eighteenth, and nineteenth quarterly 
reports, December 1978 through August 1979, 5:14671 
(SAND—79-2386) 

IN-SITU GASIFICATION/REMOTE SENSING 
Remote electromagnetic sensing of underground coal burns. Final 
report, June 1976-July 1978, 5:14649 (FE—2414-8) 

IN-SITU RETORTING/ENERGY RECOVERY 

In situ retorting of oil shale and energy recovery (Patent), 5:14861 
IN-SITU RETORTING/GASEOUS WASTES 

Oil shale research, 5:14836 (LBL—8619) 
IN-SITU RETORTING/TOXICITY 

Oil shale research, 5:14836 (LBL—8619) 
IN-SITU RETORTING/WASTE WATER 

Oil shale research, 5:14836 (LBL—8619) 

Removal of ammonia and alkalinity from oil shale retort waters, 
5:14866 (LETC—3096-1 

IN-SITU RETORTING/WASTES 
Oil shale research, 5:14836 (LBL—8619) 
INSOLATION 
See also SOLAR FLUX 
INSOLATION/AVAILABILITY 

Potential for residential solar energy applications in British 

Columbia, 5:15085 (CONF-790845—) 
INSOLATION/DATA 

Requirement definition and preliminary design of a photovoltaic 
central — station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

INSOLATION/DATA ACQUISITION 

Development of a national forecasting capability for solar 
radiation, 5:15097 (ORO—5362-T2) 

Effects of aerosols and clouds on solar radiation, 5:15103 (ORO— 
5362-T2) 

Montana solar radiation measuring network, 5:15090 (CONF- 
790845—) 

Solar radiation data forecast and interpolation analysis. Folder I: 
Part I. Executive summary; Part II. Technical analysis (Tasks I 
and II); Part III. — (Tasks I and II). Final report, 
5:15092 (COO—4494-1) 

INSOLATION/DATA ACQUISITION SYSTEMS 
ee solar data collection network, 5:15109 (ORO— 
5362-T2) 
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te and wind power characteristics, 5:15102 (ORO— 

Solar data collection system, 5:15091 (CONF-790845—) 

University of Alabama in Huntsville report on status of non- 
NOAA solar radiation data stations and solar radiation research 
in support of national energy goals, 5:15108 (ORO—5362-T2) 

INSOLATION/DATA ANALYSIS 

Ground-based measurements at selected field sites, 5:15105 
(ORO—5362-T2) 

Solar radiation data forecast and interpolation analysis. Folder I: 
Part I. Executive summary; Part II. Technical analysis (Tasks I 
and II); Part III. + vues (Tasks I and II). Final report, 
5:15092 (COO—4494-1) 

Variability of solar radiation at four selected stations in the United 
States. Final report, October 1, 1977-September 30, 1978, 
5:15093 (COO—4521-1) 

INSOLATION/DATA COMPILATION 

Solar data processing at the National Climatic Center, 5:15098 
(ORO—5362-T2) 

Solar energy resource atlas, 5:15101 (ORO—5362-T2) 

INSOLATION/DATA PROCESSING 

Solar data processing at the National Climatic Center, 5:15098 

(ORO—5362-T2) 
INSOLATION/FORECASTING 

Development of a national forecasting capability for solar 

radiation, 5:15097 (ORO—5362-T2) 
INSOLATION/MATHEMATICAL MODELS 

Circumsolar radiation model development, 5:15107 (ORO—5362- 
T2) 

Solar energy potential, ultraviolet radiation, temperature and wind 
conditions in mountainous regions, 5:15106 (ORO—5362-T2) 

Solar radiation model validation, 5:15104 (ORO—5362-T2) 

INSOLATION/MEASURING INSTRUMENTS 
Activities of the calibration facility, 5:15099 (ORO—5362-T2) 
INSOLATION/MEASURING METHODS 

Vancouver U.B.C. Slope Radiation Measurement and Modelling 

Programme, 5:15086 (CONF-790845—) 
INSOLATION/MEETINGS 

Department of Energy, Division of Distributed Solar Technology 
insolation assessment: contractors’ program review. Pre-print 
summaries of papers presented, October 31-November 1, 1979, 
Bethesda, Maryland, 5:15095 (OQRO—5362-T2) 

INSOLATION/RESEARCH PROGRAMS 

Status of SERI insolation research, 5:15100 (ORO—5362-T2) 

University of Alabama in Huntsville report on status of non- 
NOAA solar radiation data stations and solar radiation research 
in support of national energy goals, 5:15108 (ORO—5362-T2) 

INSOLATION/SPATIAL DISTRIBUTION 

Mesoscale variability of solar radiation in Vancouver, B.C., 

5:15087 (CONF-790845—) 
INSOLATION/VARIATIONS 

Variability of solar radiation at four selected stations in the United 
States. Final report, October 1, 1977-September 30, 1978, 
5:15093 a ame 1) 

INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/DESIGN 
Integration of passive components, 5:15529 (COO—4081-T1) 
INTEGRATED CIRCUITS/ELECTRIC FILTERS 
Integration of passive components, 5:15529 (COO—4081-T1) 
INTEGRATED CIRCUITS/PERFORMANCE 

Performance of digital integrated circuit technologies at very high 

temperatures, 5:16413 (SAND—79-2092C) 
INTEGRATED CIRCUITS/RELIABILITY 

Performance of digital integrated circuit technologies at very high 

temperatures, 5:16413 (SAND—79-2092C) 
RATED COMMUNITY ENERGY SYSTEMS 
See ICES 


INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
POWER SYSTEMS/ECONOMICS 
Intereffects of forced outage rates on system capacity, 5:15696 
(CONF-790167—(Vol.1)) 
INTERCONNECTED POWER SYSTEMS/EVALUATION 
National J rid study. Volume I. Final report (Between 1980 
and 2000), 5: 15926 (DOE/ERA—0056-1) 
INTERCONNECTED POWER SYSTEMS/INTERVENORS 
National Power Grid Study. Executive Summary, 5:15927 (DOE/ 
ERA—0056/3) 
INTERCONNECTED POWER SYSTEMS/OUTAGES 
Intereffects of forced outage rates on system capacity, 5:15696 
(CONF-790167—(Vol.1)) 
INTERCONNECTED POWER SYSTEMS/PLANNING 
ry fag id study. Volume I. Final report (Between 1980 
, 5:15926 (DOE/ERA—0056-1) 
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Level densities in nuclear physics, 5:17127 (COO—3069-759) 
ICLEI/GIANT RESONANCE 


giant monopole resonance from 60- 
V inclasticproton scattering, 17083 (ORNL $438) 
INTERMEDIATE MASS NUCL REACTIONS 
Polarized triton elastic scattering at 17 MeV (13 nuclei with A = 
40 to 208), 5:17085 
IATE NEUTRONS/BEAM PRODUCTION 
Neutron total cross sections for filter, fission, and fusion 
‘ ae monoenergetic beams), 5:17065 
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INTERMEDIA TE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
Combustion research, 5:16334 (LBL—8619) 
INTERNAL COMBUSTION ENGINES/COMBUSTORS 
oe of combustion modifications of industrial equipment. 
inal report, January 1976—May 1977, 5:16335 (PB—294214) 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
Government should buy more fuel-efficient trucks and truck 
tractors, 5:16031 (EMD—80-27) 

INTERNAL COMBUSTION ENGINES/HEAT TRANSFER 
Combustion research, 5:16334 (LBL—8619) 
INTERNAL COMBUSTION ENGINES/POLLUTION 

CONTROL EQUIPMENT 
Device for supplying secondary air for purifyi 
discharged from internal combustion engine 
Secondary air supply system for internal combustion 
(Patent), 5:1611 
INTESTINES 


See also SMALL INTESTINE 
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radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (‘y rays; mice, rats), 
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technical report, — (AD-A—074560/4) 
IODINE/OXIDATIO 
Charge transfer and ati oxidation in the conductive 
hydrocarbon-iodine complex 2'-perylene. 31/sub 2/. Interim 
ical report, 5:16259 (AD-A—074360/4) 
‘AL EFFECTS 


technical 
IODINE 129/ENVIRONMENT. 
" ae on the Idaho National Engineering 
Laboratory Site, 98 (IDO 12088) 
IODINE 29/PLUMES. 
uid waste pe at the Idaho National 
and resultant waste plumes in the Snake Plain 
aquifer, 5:16678 (IDO—12088) 
IODINE 129/RADIOECOLOGICAL CONCENTRATION 
129] distribution ~ hee —y National Engineering 
Laboratory Site, Site, 5: 6595 (IDO—1 
129] in thyroids of herbivores on the Idaho National Engineering 
INE 129/RADIO 5:16827 (IDO—12088) 
IODINE 129 IONUCLIDE KINETICS 
Environmental behavior and effects of technetium-99 and iodine- 
129, 5:16613 (PNL—3300(Pt.2)) 
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IODINE 129/RADIONUCLIDE MIGRATION 
Environmental behavior and effects of technetium-99 and iodine- 
129, 5:16613 (PNL—3300(Pt.2)) 
IODINE 129/VOLATILITY 
Volatility of ruthenium-106, technetium-99, and iodine-129, and 
the evolution of nitrogen oxide compounds during the 
calcination par De -level, radioactive nitric acid waste, 5:14943 
(ORNL 
CN a. ides 
to tration ts: April-Septem! 
1979, 5:14942 (MLM—2684) 
IODINE 131/RADIOECOLOGICAL CONCENTRATION 
ionuclide concentrations in a barn swallow ulation nesting 
near radioactive leaching ponds, 5:16681 (I 12088) 
IODINE COMPLEXES/ ‘GE TRANSPORT 
Charge transfer and partial oxidation in the conductive 
hy n-iodine complex 2’-perylene. 31/sub 2/. Interim 
technical rt, 5:16259 (AD-A—074560/4) 
IODINE COMPLEXES/OXIDATION 
Charge transfer and partial oxidation in the conductive 
pete pang complex 2'-perylene. 31/sub 2/. Interim 
reg eke 5:16259 (AD-A—074560/4) 
ION ‘BEAM 


REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS/BEAM TRANSPORT 
eS ent in plasma channels for ICF, 5:17259 (SAND— 


38 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION COLLISIONS/DISSOCIATION 
Cs 4s” and NCO* ~ molecular ion structure determination by 
Coulomb explosion, 5:16973 (BNL—27326) 
ION COLLISIONS/EROSION 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
ION DETECTION/SECONDARY EMISSION DETECTORS 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
en MATERIALS/CHEMICAL RADIATION 


Radiation stability of sodium titanate ion exchange materials, 
5:14949 (SAND—-79-0199) 
ION MICROSCOPY/PULSES 
Pulsed-laser atom-probe field-ion microscopy, 5:16416 
ION SOURCES 
See also ALPHA SOURCES 
ION SOURCES/BEAM OPTICS 
Mechanical design and fabrication of a convectively cooled ion 
accelerator for continuously operating neutral beam systems, 
5:17242 (LBL—10095) 
ION payne sy ol 
ty hydrogen-ion source, 5:16373 
ION. SOURCES/PERFORMANCE 
Holifield Heavy-Ion Research Facility, 5:16344 (ORNL—5498) 
mn ion source (0.1 to 3 keV), 5:16975 (ORNL—5498) 
See also F REGION 
IONOSPHERE/FORECASTING 


NOSPHERE,V ARIA’ 5:16965 (DOE/TIC—11059) 
— J oe 


6965 (DOE/TIC—11059) 
IONOS AVE PROPAGATION 
I heric predictions, 5:16965 (DOE/TIC—11059) 
IOW. LATION 
Passive ee oe, 5:15382 (ISM—227) 
IRIDIUM/CATALYTIC EFFECTS 
- a, process _ treating light gasoline stocks (Patent), 
IRIDIUM/NEON 20 REACTIONS 
Experimental and theoretical investigations of the decays of *Fr 
and ®*Fr (100 to 150 MeV), 5:17104 —— 
IRIDIUM 188/ENERGY-LEVEL TRANSITI 
of 10.2-day ** Pt, 5:17086 (ORNL 5458) 
IDIUM ALLOYS 


See also IRIDIUM BASE ALLOYS 
IRIDIUM ALLOYS/OPTICAL PROPERTIES 
Optical p of A films and single crystals, 5:17151 
(ISM__268) 4 
UM BASE ALLOYS/TRANSITI 


ith (Eutn) 16l60 
uctivity with e um (Eulr. 
INOA/ BIOLOGICAL EFFECTS F 


— of iron _ kinetics of plutonium binding with blood 
ition thereof in rat tissues, 5:16838 

IRON/C TALYTIC FFECTS 
= process for treating light gasoline stocks (Patent), 
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IRON/CREEP 
ca taung effect on creep of pure iron, 5:16141 (COO— 


ON TRANSPORT 
ini tational benchmark problem for deep penetration in iron, 
$:17137 LA 3193. MS) 
IRON/OXIDATION 
Electrode polarization studies in hot corrosion systems. Pro 
1 June 1979-31 pte © 1980, 5: noo gg (COO—2960.4) 
IRON 54 TARGET/PROTO 
(p,t) reaction on "°C, **Fe and a PD at 80 MeV (80 MeV, angular 
distributions, zerio-range DWBA), 5:17112 
IRON 55/BIOASSAY 
Marine chemistry of ener; 
pat. 5:16648 —3300(Pt 
IRON 56 REACTIONS/TRANSFER REACTIO 
Studies of quasi-elastic reactions with very tal ions (330 MeV), 
5:17075 (ORNL —5498) 
IRON 56 TARGET/OXYGEN 16 REACTIONS 
ey emission from heavy-ion reactions (208.2 MeV), 
1 


IRNL—5498) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
IRON ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
IRON ALLOYS/PARTICLE SIZE 
Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 


(Y/PG—2286) 
IRON ALLOYS/TRANSMISSION ELECTRON MICROSCOPY 
Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 


(Y¥/PG—2286) 
IRON BASE ALLOYS 
See also STEELS 
IRON BASE ALLOYS/CORROSION RESISTANCE 
temperature corrosion studies. A. Iron: based superalloy in 
‘O, atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
IRON BASE ALLOYS/FRACTURE PROPERTIES 
Metallur, factors controlling impact properties of two phase 


steels, 5:16154 
IRON BASE ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
12 


(SAND—79-2123C 
IRON BASE ALLOYS/MICROSTRUCTURE 
Metallurgical factors controlling impact properties of two phase 


steels, 5:16154 
IRON BASE ALLOYS/OXIDATION 
temperature corrosion studies. A. Iron: based superalloy in 
(O2 atmospheres. B. Gas: solid reaction with formation of 
volatile 5:16174 (IS-T—893) 
IRON CARBIDES/CHEMICAL REACTIONS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
IRON CARBIDES/PHASE STUDIES 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
IRON COMPLEXES/CATALYTIC EFFECTS 
am cation radicals of isobacteriochlorins: implications for nitrite and 


sulfite reductases, 5:15063 
IRON COMPLEXES/CHEMICAL REACTION KINETICS 
Electron transfer reactions of excited dyes with metal complexes. 
—— report, March 1, 1978-February 28, 1979 (Iron- 
lene blue), 5:16232 (COO—2889-7) 
TRON IONS/CHARGE EXCHANGE 
Experimental evidence of charge exchange recombination of 
Po ionized iron and titanium in Princeton Large Torus, 
5:17179 (PPPL—1636) 
IRON IONS/ION-ATOM COLLISIONS 
Measurements of electron transfer from hydrogen atoms and 
molecules to multicharged i ions, using the Tandem Van de 
Graaff (2.9 and 3.4 x 10° cm/s), 5:16995 (ORNL—5498) 
Stripping and multiple electron loss cross sections for heavy ions 
incident on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 
IRON IONS/ION-MOLECULE COLLISIONS 
Stri and multiple electron loss cross sections for heavy ions 
incident on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 
IRON OXIDES/CATALYTIC EFFECTS 
Process for removal and recovery of sulfide from coal gas 
(Patent), 5:14631 
IRON OXIDES/CHEMICAL REACTIONS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
IRON OXIDES/EVAPORATION 
Posies) processes from magnesia materials, 5:16204 (CONF- 


-generated A) Iron-55 
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IRON OXIDES/INTERACTIONS 
oe - ean SO, and refractory oxides, 5:16215 (CONF- 
IRON OXIDES/PHASE STUDIES 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of 2 and nickel, 5.14673 
IRON OXIDES/RECOVERY 
Fossil energy program. I. Mining research and development: coal 
preparation and analysis. I. Advanced research and baer 
pay em Technical progress report, 1 April-30 June 19 
5:14746 (IS—4711) 
to increase utilization of power solid wastes, 5:14711 


(ISM—245) 
IRON OXIDES/SULFIDATION 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 
7706168—) 
TRON SULFIDES 
See also wee TE 


RITE 
IRON SULFIDES/PRECIPITATION 
Sulfide precipitation of heavy metals from high salinity 
poor Lite brine, 5:15565 
TRON-NICKEL BATTERIES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
IRRIGATION/ENVIRONMENTAL EFFECTS 
Recolonization of the Big Lost River by aquatic invertebrates and 
fish following a drought, 5:16685 (IDO— 12088) 
IRRIGATION/WASTE HEAT UTILIZATION 
Beneficial use of waste heat for surface irrigation. Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
IRRIGATION/WATER SUPPLY 
Potential for using saline waste water from electrical power plants 
for irrigation, 5:16086 (PB—294541) 
ISABELLE STORAGE RINGS/VACUUM SYSTEMS 
Sealing of knife-edge flanges after a high temperature vacuum 
firing, 5:16392 


MERIZATION 
See CHEMICAL REACTIONS 
ISX TOKAMAK/MAGNETIC FIELD CONFIGURATIONS 
Determination of plasma shape from poloidal field measurements 
on ISX-B, 5:17170 (ORNL/TM—7172) 
ISX TOKAMAK/PLASMA DENSITY 
Determination of plasma shape from poloidal field measurements 
on ISX-B, 5:17170 (ORNL/T M—7172) 
ITALY/EARTHQUAKES 
Pattern recognition as a method of data analysis, 5:16943 
ITALY/GEOTHERMAL ENERGY 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
ITALY/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 


Us 
See TOTAL ENERGY SYSTEMS 


JAPAN/ECONOMICS 
Country notebooks on alternative ener; rey sources for Australia, 
Japan and New Zealand, 5:15113 (SCI—79-118) 
JAPAN/ENERGY SOURCES 
Country notebooks on alternative energy sources for Australia, 
Japan and New Zealand, 5:15113 (SCI—79-118) 
JAPAN/GEOTHERMAL ENERGY 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
JAPAN/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
JAPAN/SOLAR ENERGY 
Country notebooks on alternative ener rey sources for Australia, 
Jai and New Zealand, 5:15113 (SCI—79-118) 


See SMALL INTESTINE 
JEMEZ MOUNTAINS/WATER QUALITY 
Water quality in the vicinity of Fenton Hill Site, 1978. Progress 
rt, 5:16692 (LA—8217-PR) 
JET DRILLS/TESTING 
Rock cutting with cavitating jets under simulated deep-hole 
enti x 15585 
JETS/IGNITI 
Combustion , ar 5:16334 (LBL—8619) 
JOINTS 
See also PIPE JOINTS 


KICKER MAGNETS/ELECTRONIC CIRCUITS 


SOLDERED JOINTS 
WELDED JOINTS 
JOINTS/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL/TM—6810) 
JUNCTIONS 
See JOINTS 


K 


KANSAS/INSOLATION 
a definition and preliminary design of a photovoltaic 
wer station experimental test facility. Volume 2: 
‘T site insolation and weather data, 5:15111 (SAND— 
39. 7022(VoL 2)) 
KANSAS/METEOROLOGY 
—— definition and preliminary design of a photovoltaic 
a er Station experimental test facility. Volume 2: 
SOLM site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
KAOLIN/ION EXCHANGE 
Sodium-calcium ion exchange on clay minerals at moderate to 
high ionic stren, (Dissertation), 5:16246 (DOE/TIC— 10284) 
KENTUCKY/MAGNETIC SURVEYS 
—_ radiometric and magnetic survey: Winchester National 
topographic map, Kentucky. Southeast US project, 5:14884 
(GJBX—23(80)) 
Aerial radiometric and magnetic survey: Evansville National 
Topographic Map, Indiana and Kentucky, southeast US 
Project, 5:14894 GJBX—30(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
qu uadrangles. Volume | and Volume 2B. Paducah quadrangle. 
inal report (NURE program), 5:14905 (GJBX—41(80)) 
Aerial lenis and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2C. Poplar 
Bluff quadrangle , 5:14906 (GJBX—42(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
naires of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2D. Rolla 
uadrangle , 5:14907 (GJBX—43(80)) 
KE CKY/RADIOMETRIC SURVEYS 
— radiometric and magnetic survey: Winchester National 
topographic map, Kentucky. Southeast US project, 5:14884 
(GJBX—23(80)) 
erial radiometric and magnetic survey: Evansville National 
Topographic Map, Indiana and Kentucky, southeast US 
Project, 5:14894 (GJBX—30(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
uadrangles. Volume | and Volume 2B. Paducah quad 
inal report (NURE program), 5:14905 (GJBX—41(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
—— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ee 8 Dyersburg, Paducah, Poplar Bluff, and Rolla 
| mer rangles, final report. Volume | and Volume 2C. Poplar 
luff quadrangle , 5:14906 (GJBX—42(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
ee a of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
a Paducah, Poplar Bluff, and Rolla 
quadrangles, f nal report. Volume | and Volume 2D. Rolla 


= P. a apf teenie 


Mechanism a pee 8 Senitine during the photolysis of ketene, 
5:16273 
— MAGNETS/COMPUTER-AIDED DESIGN 
with the LAMPF Line D Fast Kicker system, 5:16353 
KICI ER MAGNETS/ELECTRONIC CIRCUITS 
Experience with the LAMPF Line D Fast Kicker system, 5:16353 





KIDNEYS/BLOOD FLOW 


KIDNEYS/BLOOD FLOW 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 


5:16812 
KIDNEYS/RADIOSENSITIVITY 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 
KILNS/COMBUSTORS 
Application of combustion modifications of industrial equipment. 
Final report, January 1976—May 1977, 5:16335 (PB—294214) 
KILNS/CORROSION 
Limestone sorbent regeneration in externally fired rotary kilns, 
5:14749 (ANL/CEN/FE—79-12) 
KILNS/MATERIALS 
Limestone sorbent regeneration in externally fired rotary kilns, 
5:14749 (ANL/CEN/FE—79-12) 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS-TOTZEK PROCESS/POLLUTION CONTROL 
Assessment of environmental control technologies for Koppers- 
Totzek, Texaco, and Winkler coal gasification systems, 5:14727 
(PNL—3300(Pt.5)) 
KRYPTON/ADSORPTION 
Removal of noble gases by selective absorption (On fluorocarbon), 
5:16277 (K/ET—S5007) 
KRYPTON/ION-ATOM COLLISIONS 
Stripping and multiple electron loss cross sections for heavy ions 
incident on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 
KRYPTON/LATTICE PARAMETERS 
High-temperature thermal expansion characteristics of solid argon 
and krypton, 5:16229 
KRYPTON/THERMAL EXPANSION 
High-temperature thermal expansion characteristics of solid argon 
and krypton, 5:16229 
KRYPTON 74/ROTATIONAL STATES 
Band structures in ** Kr, 5:17069 (ORNL—5498) 
KRYPTON 76/ENERGY-LEVEL TRANSITIONS 
Band structures in ** Kr, 5:17069 (ORNL—5498) 
KRYPTON 76/ROTATIONAL STATES 
Band structures in ** Kr, 5:17069 (ORNL—5498) 
KRYPTON 78/E2-TRANSITIONS 
High-spin states in Kr, 5:17070 (ORNL—5498) 
KRYPTON 78/ENERGY LEVELS 
Gamma-ray linear polarization as a method for assigning spins, 
5:17041 (ORNL—5498) 
KRYPTON 78/HIGH SPIN STATES 
High-spin states in Kr, 5:17070 (ORNL—5498) 
KRYPTON 80/ENERGY LEVELS 
Band structure of ® Kr, 5:17071 (ORNL—5498) 
KRYPTON 84 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Test of the independence hypothesis for compound systems 
formed with “Ar and * Kr ions (300 to 450 MeV), 5:17082 
(ORNL—5498) 
KRYPTON 84 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
TDHF calculations (**Kr + 7°*Pb, 494 MeV; *Kr + ?°®Bi, 600 
MeV), 5:17102 (ORNL—5498) 
KRYPTON 85/RADIATION DOSES 
Waste management safety studies, 5:16486 (PNL—3300(Pt.2)) 
KRYPTON 85/RADIOACTIVE WASTE STORAGE 
Technical quarterly progress report, April 1-June 30, 1979, 
5:14933 (ENICO_ 101 3) 
KRYPTON IONS/ENERGY LOSSES 
Energy losses of **Kr ions (615 MeV), 5:17133 (ORNL—5498) 
KRY ON IONS/ENERGY-LEVEL TRANSITIONS 
2s 2p *P;°—> 2s? 'So intercombination line in beryllium-like 
krypton, molybdenum and tungsten, 5:17183 (COO—4264-7) 
Breit-Pauli approximation for highly ionized beryllium-like ions 
Kr XXXIII, Mo XXXIX and W LXXI, 5:17184 (COO—4264-8) 
KRYPTON IONS/OSCILLATOR STRENGTHS 
Breit-Pauli approximation for highly ionized beryllium-like ions 
Kr XXXIII, Mo XXXIX and W LXXI, 5:17184 (COO—4264-8) 
KRYPTON ISOTOPES/YRAST STATES 
Band structure of even-mass nuclei around A = 70, 5:17073 
(ORNL—5498) 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 


CELLS 
See RETICULOENDOTHELIAL SYSTEM 
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LABORATORY EQUIPMENT 
See also FUME HOODS 
GLOVEBOXES 
HOT CELLS 
LABORATORY EQUIPMENT/CONSTRUCTION 
Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 


TM—6865) 
LABORATORY EQUIPMENT/DESIGN 
Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 
TM—6865) 
LABORATORY EQUIPMENT/OPERATION 
Criteria for controlled atmosphere chambers, 5:16300 (ORNL/ 
TM—6865) 
LAKES/PH VALUE 
Effects of acidity on primary productivity in lakes: phytoplankton 
(Lakes Panther, Sagamore, and Woods), 5:16853 (BNL 27210) 
LAKES/PHYTOPLANKTON 
Effects of acidity on primary productivity in lakes: phytoplankton 
(Lakes Panther, Sagamore, and Woods), 5:16853 (BNL—27210) 
LAKES/TEMPERATURE GRADIENTS 
Assessment of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
LAKES/THERMAL POLLUTION 
Assessment of a cooling lake ecosystem. Technical completion 


a. 5:16843 (PB—294537) 
AR FLOW 


Validity of cubic law for fluid flow in a deformable rock fracture. 
Technical information report No. 23, 5:16948 (LBL—9557) 
LAMPF LINAC/KICKER MAGNETS 
Experience with the LAMPF Line D Fast Kicker system, 5:16353 
LAMPF LINAC/RF SYSTEMS 
rf coaxial couplers for high-intensity linear accelerators, 5:16384 
(LA—8235-MS) 
RECLAMATION/ENVIRONMENTAL EFFECTS 
Succession in crested wheatgrass stands on the Idaho National 
Ly eerin oaer te, 5:16623 (IDO—12088) 
NMENTAL EFFECTS 


Response of native ‘aalone mts to different land 
management practices on the Idaho National Engineering 
Laboratory Site, 5:16622 (IDO—12088) 

LAND USE/PLANNING 

Missouri River Basin state and Federal water and related land 
resource program: fiscal years 1979-1985. Volume 1. Federal 
agency program descriptions and generalized summary tables, 
5:15883 E/TIC—11061(Vol.1)) 

LANDFILLS 
See SANITARY LANDFILLS 
LANDSLIDES/FORECASTING 

Geologic factors in the isolation of nuclear waste: evaluation of 

om geomorphic processes and events, 5:15004 (PNL— 


Landslides, 5:16918 (DOE/TIC—11059) 
Pacific Northwest geomorphology and hydrology: rates and 
co of selected processes and events, 5:15001 (PNL— 


LANGUAGES (PROGRAMMING) 
See — LANGUAGES 


See RARE EARTHS 
LANTHANUM 140/RADIOECOLOGICAL CONCENTRATION 
Radionuclide concentrations in a barn swallow = peneeee nesting 
near radioactive emp ities oa 5:16681 yh aan 12088) 
LANTHANUM ALLOYS. 
Superconductivity in the Soe ie an - ee alloy 
system, 5:17149 (IS-T—895) 
LANTHANUM ALLOYS/PHYSICAL PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
LANTHANUM ALLOYS/RESPONSE FUNCTIONS 
Actinide 5f systems: —a determination of the magnetic 
response function, 5:16162 (CONF-791142—6) 
LA ANUM ALLOYS/SORPTIVE PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
NTHANUM CHROMITES 
See CHROMIUM OXIDES 
HYDRIDES/ELECTRONIC STRUCTURE 
Optical and photoemission studies of lanthanum hydrides, 5:16211 
(ISM—264) 
LASER CAVITIES/RESONATORS 
Optical quality of tilted s anecab mirror unstable resonators. 
Technical report, 5:16674 (AD-A—068015) 
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LASER FUSION REACTORS/DATA ACQUISITION SYSTEMS 
KMS fusion system resource accounting and performance 
measurement system for RSX11M vi 2, 5: [7253 (CONF- 
800414—1) 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
Laser fusion pa system (Patent), 5:17261 
LASER FUSION REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
a nuclear wastes in fusion reactors, 5:15028 (UCRL— 


LASER FUSION REACTORS/RESEARCH PROGRAMS 
“ee report on laser fusion research, 5:17254 (DOE/DP/ 
30—1 


) 
LASER IMPLOSIONS/SIMULATION 
Microwave scaling of laser perp interactions. Final report, 
5:17255 (DOE/DP/40067—T 
LASER ISOTOPE SEPARATION 
Large scale ose vapor laser computer control system, 5:15030 
CRL—82275 
LASER MIRRORS/FABRICATION 
Ring laser gyro mirror substrate investigation. Final report, 28 
vasAptl 1977—28 January 1978, 5:16303 (AD-A—066610) 
RADIATION/REFRACTION 
Effect of nonlinear refraction on beam brightness in laser fusion 
a, 5:17257 (LA-UR—80-417) 
SPECTROSCOPY 


Instrumentation development, 5:16396 (LBL—8619) 
LASER TARGETS/DESIGN 
i ae; report on laser fusion research, 5:17254 (DOE/DP/ 


1) 
LASER TARGETS/FABRICATION 

1978 annual report on laser fusion research, 5:17254 (DOE/DP/ 
40030—1) 

Fabrication of glass spheres for laser fusion targets, 5:15024 
(UCRL—83395) 

Theoretical and practical considerations in forming solid fuel 
layers inside vacuum insulated inertial confinement fusion 
targets, 5:15023 (KMSF-U—900) 

LASER TARGETS/LASER IMPLOSIONS 
ae oar: report on laser fusion research, 5:17254 (DOE/DP/ 


LASER TARGETS/X-RAY SPECTRA 
Sub-keV x-ray emission at 5 x 10'* W/cm Z dependence of a 
laser intensity threshold for inhibited electron conduction, 
5:17260 (UCRL—83170) 
LASER-PRODUCED PLASMA 
Laser heating of a molecular gas channel, 5:17194 (SAND—80- 


0154) 
LASER-PRODUCED PLASMA/ION EMISSION 
Absorption and ion emission from laser produced plasmas, 5:17256 
(INIS-mf—5121) 
LASER-PRODUCED PLASMA/SHOCK WAVES 
Laser spark ignition and extinction of a methane-air diffusion 
flame, 5:14835 (SAND—79-8288) 
LASER-PRODUCED PLASMA/SIMULATION 
Microwave scaling of laser plasma interactions. Final report, 
5:17255 (DOE/DP/40067—T1) 
LASER-RADIATION HEATING 
Axial laser heating of three meter theta pinch plasma, 5:17165 
(MSNW—79-1045-5) 
Beat heating of a cold dense plasma by two synchronized CO» 
laser beams, 5:17164 (INIS-mf—5121) 
LASER-RADIATION HEATING/RESONANCE 
ABSORPTION 
Experimental test of resonant absorption theory. Progress report, 
October 1, 1979-December 31, 1979, 5:17162 (COO—4631 10) 


ERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
SOLID STATE LASERS 
Laser microsampling method for determination of retained fission 
gas in irradiated nuclear fuels, 5:15758 (ANL—79-86) 
Laser power conversion system analysis, volume 1. Final report, 
26 * sata 1977 - 26 September 1978, 5:15226 (N—79-21334) 
Laser power conversion system analysis, volume 2. Final report, 
26 September 1977 - 26 September 1978, 5:15227 (N—79-21335) 
LASERS/FILTERS 
Gradient index antireflection film formation from phase separable 
glasses. Final report, 5:16225 (DOE/TIC—11103) 
Versatile high-throughput filter for altering the spectrum of 
multiple-frequency lasers, 5:16310 
LASERS/STABILIZATION 
A servo controlled electro-optic modulator for cw laser power 
stabilization and control. Technical note, 5:16309 (PB—295015) 


LEAD 208 TARGET/ELECTRON REACTIONS 


L 
(Los Alamos Scientific Laboratory.) 
LASL/ENVIRONMENT 
Research plan Tr in the eastern Jemez Mountains, 5:16625 


(LA—8079- 
LASL/SAFETY 

Research plan for elk in the eastern Jemez Mountains, 5:16625 
(LA—8079-MS) 

LATENT HEAT STORAGE/REVIEWS 

Storage of heat. A survey of efforts and possibilities, 5:15849 
(PB—295936) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY/SIMULATION 

— _— simulations of lattice gauge theories, 5:17033 (BNL— 

2732 
LATTICES (CRYSTAL) 

See CRYSTAL LATTICES 
LAUNDRIES/ENERGY CONSERVATION 

Hospital laundry standards and energy conservation: a program 

plan, 5:16011 (LBL—9987) 
LAUNDRIES/STANDARDS 
Hospital laundry standards and energy conservation: a program 
lan, 5:16011 (LBL—9987) 
LA ICE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
Energy & Environment Division annual report, 1978, 5:15858 
(LBL — 8619) 
.WRENCE LIVERMORE LABORATORY/BUILDINGS 

a and building energy-convervation study: survey of Building 
121, Experimental Physics (DOE-1 simulation), 5:16020 
(UCRL—15193) 

Site and building energy conservation study: survey of Building 
131, Engineering (DOE-1 simulation), 5:16019 (UCRL-—15192) 

~ and buildin, energy-conservation study: survey of ro | 

321, Material Fabrication Shops (DOE-1 simulation), 5:1601 
(UCRL—15191) 

Site and building energy-conservation study: survey of Building 
251, Diagnostic Chemistry (DOE-1 simulation), 5:16017 
(UCRL—15190) 

Site and building energy-conservation study: survey of Building 
231, Development and Assembly (DOE-1 simulation), 5:16016 
(UCRL—15189) 

LAWRENCE LIVERMORE LABORATORY/ON-LINE 

MEASUREMENT SYSTEMS 

On-line monitoring of toxic materials in sewage at the Lawrence 
Livermore Laboratory, 5:16653 (UCRL—83664) 

LEAD/GRAIN BOUNDARIES 

First report of cyclic grain boundary migration during high 

temperature fatigue, 5:16138 
LEAD/MONITORING 

Summary of audit performance: measurement of SO2, NO2, CO, 

sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
LEAD/PROTON REACTIONS 

Proton spectra from 800 MeV protons on selected nuclides, 

5:17056 
LEAD/RECOVERY 
Sulfide precipitation of heavy metals from high salinity 
geothermal brine, 5:15565 
LEAD ee DECAY 
Anomalous alpha decay rate of '*? Pb, 5:17105 (ORNL—5498) 
LEAD 200/HIGH SPIN STATES 

Radiochemical investigations of nuclear properties. Progress 
report, January 1, 1979-December 31, 1979, 5:17106 (COO— 
1672-75) 

LEAD 202/HIGH SPIN STATES 

Radiochemical investigations of nuclear properties. oon 
report, January 1, 1979-December 31, 1979, 5:17106 ( — 
1672-75) 

LEAD 206 TARGET/NEUTRON REACTIONS 

Doorway states observed in the ®*Pb + n reaction and the 

question of M1 ground-state radiation in *°’ Pb (160 to 240 keV), 
5:17110 (ORNL—5498) 
207/ENERGY 


Doorway states observed in the **Pb + n reaction and the 
question of M1 ground-state radiation in *°’ Pb, 5:17110 
(ORNL—5498) 

LEAD 207/M1-TRANSITIONS 

Doorway states observed in the 2°6Pb + n reaction and the 
question of M1 ground-state radiation in *°’ Pb, 5:17110 
(ORNL—S5498) 

LEAD 208 TARGET/CARBON 12 REACTIONS 

High energy gamma ray and pion production from relativistic 
heavy-ion central collisions (1.05 to 2.1 GeV/n), 5:17109 
(COO—3274-23) 

LEAD 208 TARGET/ELECTRON REACTIONS 

180° electron scattering (Transverse form factors), 5:17047 

(COO—2853-10) 





LEAD 208 TARGET/KRYPTON 84 REACTIONS 


LEAD 208 TARGET/KRYPTON 84 REACTIONS 
TDHF calculations (**Kr + °° Pb, 494 MeV; **Kr + Bi, 600 
MeV), 5:17102 (ORNL—5498) 
LEAD 208 TARGET/PION PLUS REACTIONS 
Mass and energy dependence of low-energy pion-nucleus elastic 
scattering (30 to 50 MeV), 5:17055 (ORNL—5498) 
LEAD 208 TARGET/PROTON REACTIONS 
(p,t) reaction on '*C, **Fe and *°*Pb at 80 MeV (80 MeV, angular 
distributions, zerio-range DWBA), 5:17112 
LEAD 210/QUANTITY RATIO 
21°Pb chronology of a core from Mirror Lake, New Hampshire, 
5:16642 


LEAD 210/RADIOECOLOGICAL CONCENTRATION 
Measured concentrations of radioactive particles in air in the 
vicinity of the Anaconda Uranium Mill, 5:16479 (NUREG/ 
CR—1320) 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/ELECTRIC CONDUCTIVITY 
Boundary resistance of the superconducting-normal interface, 
5:16169 
LEAD ALLOYS/MATERIALS TESTING 
Assessment of solid breeding blanket options for commercial 
tokamak reactors, 5:17216 (CONF-791102—119) 
LEAD BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Mugnetic field dependence of the superconductor-normal-metal 
boundary resistance, 5:16293 
LEAD ISOTOPES/ALPHA DECAY 
Anomalous alpha decay rate of '**Pb, 5:17105 (ORNL—5498) 
LEAD SULFIDES/PRECIPITATION 


Sulfide precipitation of heavy metals from high salinity 
geothermal brine,.5:15565 
LEAD-ACID BATTERIES/ELECTROCHEMISTRY 
Improvements in the lead-acid battery for load leveling 
applications. FY78 summary report. Interim report, 5:15852 
(AD-A—068990) 
LEAD-ACID BATTERIES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
LEAD-ACID BATTERIES/PERFORMANCE 
Conventional lead batteries for stationary use (In German), 
5:15850 (INKA-Conf—79-413-001) 
LEAD-ACID BATTERIES/SPECIFICATIONS 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
LEAD-ACID BATTERIES/USES 
Conventional lead batteries for stationary use (In German), 
5:15850 (INKA-Conf—79-413-001) 
LEAK DETECTORS/PERFORMANCE 
Enhanced method of bubble testing, 5:16287 (SAND—79-2315C) 
LEAVES/PHOTOSYNTHESIS 
Solubility of gases and the temperature dependency of whole leaf 
affinities for carbon dioxide and oxygen, 5:16762 
LENSES 
See also FRESNEL LENS 
LENSES/MATERIALS 
Survey mirrors and lenses and their required surface accuracy. 
Semiannual technical progress report, September 15, 1978-April 
15, 1979, 5:15423 (ALO—5348-T1) 
LENSES/PERFORMANCE 
Survey mirrors and lenses and their required surface accuracy. 
Semiannual technical progress report, September 15, 1978-April 
15, 1979, 5:15423 (ALO—5348-T1) 
LEPTON-HADRON INTERACTIONS/NEUTRAL-CURRENT 
INTERACTIONS 
Neutral current phenomenology based on the gauge group SU(2) 
x oO x U(1), 5:17025 (DOE/ER/70004—241) 


See also ELECTRONS 
HEAVY LEPTONS 
LEPTONS/MASS FORMULAE 
a os angles in SU(5) gauge model, 5:17028 (COO— 
LEPTONS/REVIEWS 
tons - what are they, 5:17018 
MUTATIONS/MUTATION FREQUENCY 
Relative rates at which dominant-lethal mutations and heritable 
translocations are induced by alkylating chemicals in 
tmeiotic male germ cells of mice, 5:16876 
LETHAL MUTATIONS/RADIOINDUCTION 
Stable lethal lesion in offspring of irradiated yeast cells. Report 2. 
Influence of irradiated medium, 5:16783 
LETTUCE/BIOLOGICAL RADIATION EFFECTS 
Role of combined effect of visible light and ionizing radiation on 
stimulation of plant development (y rays), 5:16788 
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LI-DRIFTED GE DETECTORS/IMAGES 
Merit of Ge and Na(T]1) detectors as determined by image 
efficiency and scatter rejection, 5:16755 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Age-related dynamics of radiosensitivity of offspring of irradiated 
and nonirradiated male a (y rays; x rays), 5:16826 
LIFE SPAN/GENETIC EFFECTS 
Genetic relation of life span to metabolic rate for inbred mouse 
strains and their hybrids, 5:16748 


GHT 
See VISIBLE RADIATION 
LIGHT NUCLEI/ENERGY-LEVEL DENSITY 
Level densities in nuclear physics, 5:17127 (COO—3069-759) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/DIRECTORIES 
ae directory 1/1980, 5:15993 (LBL—10417) 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Lighting power standard: a guide to saving lighting energy 
dollars, 5:15996 
LIGHTING SYSTEMS/ENERGY EFFICIENCY 
Energy-efficient buildings, 5:15992 (LBL—8619) 
LIGHTING SYSTEMS/RECOMMENDATIONS 
Daylightin — guidelines for Pacific Northwest buildings, 
5:15082 (CO -790845—) 
LIGHTING SYSTEMS/STANDARDS 
Lighting power standard: a guide to saving lighting energy 
dollars, 5:15996 
LIGNITE/PYROLYSIS 
Kinetics of —_ pyrolysis in fixed bed and entrained flow 
reactors. Technical report No. 17, 5:14699 (FE—2030-TR17) 
LIGNITE/SURFACE PROPERTIES 
sy properties of Texas lignite coal, 5:14707 (ORNL/MIT— 
2 


LIMESTONE/FLOW REGULATORS 
L-valve multiport feed system. Interim report for Task 10120, 
limestone test, 5:15685 (FE—2583-EXT-1-T1) 
LIMESTONE/REGENERATION 
Limestone sorbent regeneration in externally fired rotary kilns, 
5:14749 (ANL/CEN/FE—79-12) 
LIMESTONE/ROCK MECHANICS 
Interrelation of flow or fracture and phase transition in the 
deformation of carbonate rock, 5:16949 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
ORELA 
LINEAR ACCELERATORS/BEAM NEUTRALIZATION 
High current linear ion accelerators utilizing electron 
neutralization, 5:17263 
LINEAR ACCELERATORS/ON-LINE CONTROL SYSTEMS 
Data acquisition and command system for use with a 
microprocessor-based control chassis (PIGMI-Pion Generation 
for Medical Irradiations), 5:16382 (LA—7894) 
LINEAR ACCELERATORS/QUADRUPOLAR 
CONFIGURATIONS 
Application of the rf quadrupole in linear accelerators for heavy 
ion fusion, 5:16343 (LA-UR—80-415) 
LINEAR PROGRAMMING/ALGORITHMS 
Variant of Khachian’s algorithm for linear programming, 5:17289 
(IDO—1570-T34) 
LINEAR THETA PINCH DEVICES/HALL EFFECT 
Hall current effects on tearing modes in rotating reverse field 
lasmas. Final technical report, October 1977-September 1978, 
:17195 (AD-A—068636) 
LINEAR THETA PINCH DEVICES/LASER-RADIATION 
HEATING 
Axial laser heating of three meter theta pinch plasma, 5:17165 
(MSNW—79-1045-5) 
LIPIDS/OXIDATION 
Effect of estradiol and hydrocortisone on the process of 
roxidation of mitochondrial membrane lipids in irradiated rat 
iver (“Co x rays), 5:16816 
LIQUEFACTIO. 
See also COAL LIQUEFACTION 
LIQUEFACTION/COORDINATED RESEARCH PROGRAMS 
chemical conversion of biomass: an overview of R and D 
activities ones by the Biomass Energy Systems Branch of 
DOE, 5:15049 (PNL-SA—8266) 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Natural gas: marine transportation (a bibliography with abstracts). 
Report for 1964-June 1979, 5:14832 (NTIS/PS—79/0755) 
LIQUEFIED NATURAL GAS/EVAPORATION 
Recovery of enegy from LNG vaporization, 5:15675 
LIQUEFIED NATURAL GAS/MARITIME TRANSPORT 
Custody transfer systems for LNG-ships: tank survey techniques 
and sounding tables, 5:14833 (PB—295941) 
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Natural gas: marine transportation (a bibliography with abstracts). 
Report for 1964-June 1979, 5:14832 (NT. Be Ps)_79/ 9/0755) 
LIQUEFIED NATURAL GAS/POLLUTION CONTROL 
Liquefied natural gas (LNG) safety studies, 5:14829 (PNL— 


300(Pt.5)) 
LIQUEFIED NATURAL GAS/PRODUCTION 
ae island for extracting or processing gas Commi) 5:14825 
LIQUEFIED NATURAL GAS/RISK ASSESSM 
Liquefied hm gas (LNG) safety studies, 5: 14829 PNL— 


300(Pt.5)) 
LIQUEFIED NATURAL GAS/STORAGE 
Method of producing a barrier in a thermally insulated container 
(Patent), 5:14834 
LIQUEFIED NATURAL GAS/TRANSPORT 
Method of producing a barrier in a thermally insulated container 
(Patent), 5:14834 
LIQUEFIED NATURAL GAS/USES 
Ethylene production with utilization of LNG refrigeration 
(Patent), 5:14826 
LIQUEFIED PETROLEUM GASES/SAFETY 
Liquefied petroleum gas (LPG) safety and environmental research 
and development (R and D), 5: 14802 (PNL—3300(Pt.5)) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL 
Fission in a wall-and-window one-body-dissipation model, 5:17126 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/CORROSIVE EFFECTS 
Effects of liquid metals on structural alloys, 5:16179 (SERI/TP— 
31-248(Vol.2)(Pt.1)) 
Liquid metal heated steam generators effects of corrosion on 
rformance, 5:15254 (SERI/TP—31-248(Vol.2)(Pt.1)) 
LIQUID SCINTILLATION DETECTORS/EFFICIENCY 
Scintillation detectors for neutron physics research, 5:16403 
LIQUID SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
Scintillation detectors for neutron physics research, 5:16403 
LIQUID WASTES 
See also WASTE WATER 
Investigation of generation of liquid radioactive wastes and 
possibilities to reduce their volume in NPP Paks Pt. 2. 
Computer program for the simulation of radioactive water 
systems contamination, 5:15748 (VEIKI—15.98-041-2) 
LIQUID-METAL MHD GENERATORS/DESIGN 
Solar-powered liquid-metal MHD power systems, 5:15243 
(CONF-791205—19) 
LIQUID-METAL MHD GENERATORS/THERMODYNAMIC 
CYCLES 


Role of interfacial heat and mechanical energy transfers in a 
liquid-metal MHD generator, 5:15941 
LIQ 
See also BLACK LIQUIDS 
LIQUID METALS 
LIQUIDS/DIELECTRIC PROPERTIES 
Biological and radiation physics, 5:16998 (ORNL—5595) 
LIQUIDS/STIRLING CYCLE 
Principles of liquids working in heat engines, 5:17012 
LITHIUM/X-RAY SPECTRA 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 
LITHIUM 6/ATOM-ATOM COLLISIONS 
Nuclear interactions of low er, y lithium ions. Progress report, 
June 1, 1979-May 31, 1980, 5:17049 (COO—10409-1) 
REACTIONS/ELASTIC SCATTERING 
‘Li scattering (88 MeV), 5:17060 (ORNL—5498) 
LITHIUM 6 TARGET/ALPHA REACTIONS 
Resonating-group study and importance of exchange effects in the 
. + ®Li system (8.42 to 99.6 MeV), 5:17044 E/ER/ 


10364—3) 
LITHIUM 6 TARGET/PROTON REACTIONS 
— spectra from 800 MeV protons on selected nuclides, 
5:17056 
LITHIUM 7/ATOM-ATOM COLLISIONS 
Nuclear interactions of low energy lithium ions. Progress report, 


June 1, 1979-May 31, 1980, 5: bey 049 aa 0409-1) 
ALLOYS/MATERI 
Assessment of solid breedin, eka onden options for commercial 
tokamak reactors, 5:17216 (CONF-791102—119) 
LITHIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Sublethal effects of tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
magnetic fields, 5:16804 (PNL—3300(Pt.2)) 
LITHIUM COMPOUNDS/MATERIALS TESTING 
Assessment of solid breeding blanket options for commercial 
tokamak reactors, 5:17216 (CONF-791102—119) 


LMFBR TYPE REACTORS/SPECIFICATIONS 


LITHIUM COMPOUNDS/PHASE DIAGRAMS 
High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN—1485-2) 
LITHIUM COMPOUNDS/PHYSICAL ee 
Advanced fuel cell development. Progress r anuary-March 
1979 (LiAIO:z electrolyte structures), 5:15976 (AN. 31) 
LITHIUM COMPOUNDS/PRODUCTION 
Development of molten carbonate fuel cell technology. Technical 
rigs rt, April-June 1979, 5:15975 (SAN— 1304-13) 
L COMPOUNDS/SYNTHESIS 
Advanced fuel cell development. Progress re; ~ mye January-March 
1979 > ap ape hd structures), ~ a” (ANL—79-51) 
LITHIUM OXIDES/MATERIALS TEST! 
Assessment rate solid breeding blanket options for commercial 
tokamak reactors, 5:17216 (CONF-791102—119) 
LITHIUM OXIDES/PRODUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
-SULFUR BATTERIES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery 5 por electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
LITHIUM-SULFUR BATTERIES/MATHEMATICAL 
MODELS 
Mathematical modeling of the my, iron sulfide 
battery, 5:15853 (LBL—10197) 
TER-AIR BATTERIES/FEASIBILITY STUDIES 
Lithium-water-air battery automotive propulsion. Final report. 
October 28, 1976-September 28, 1977 (360 mW/cm?), 5: 15851 
(SAN—1262-1) 
ITHIUM-WATER-AIR BATTERIES/RESEARCH 
PROGRAMS 
Lithium-water-air battery automotive propulsion. Final report, 
October 28, 1976-September 28, 1977 (360 mW/cm?), 5: 15851 
(SAN—1262-1) 
LOOD FLOW 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 


5:16812 
LIVER/RADIONUCLIDE KINETICS 
—_— of iron on kinetics of plutonium binding with blood 
ments and de; on thereof in rat tissues, 5:16838 
LIVER/ DIOSENS 
Characteristics of link tated radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (yy rays; mice, rats), 
5:16812 


See DOMESTIC ANIMALS 
LIZARDS/ECOLOGY 
Movement ecology of the sagebrush lizard on the Idaho National 
Engi Spa Site, 5:16596 (IDO—12088) 
LMFB: TYPE REACTO 
See ‘ase CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
PHENIX REACTOR 
SUPER PHENIX REACTOR 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Computational results nee! a 7-pin hexagonal fuel assembly during a 
flow rundown transient using the COMMIX-1A computer 
code, 5:15824 (NUREG/CR—1285) 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
ANSS54: a computer subroutine for predicting fission gas release, 
5:15729 /CR—1213) 
LMFBR TYPE REACTORS/FUEL PINS 
Dependence of LMFBR en | PAL 355) on plutonium 
isot composition, 5:15765 (PNL—3255 
LMFBR E REACTORS/LOSS OF FLOW 
a results for a 7-pin hexagonal fuel assembly during a 
flow rundown transient using the COMMIX-1A computer 
code, 5: en WAACTOROERACT 
LMFBR TYPE CTORS/REACTOR CORE DISRUPTION 
Attenuation of airborne debris from liquid-metal fast breeder 
reactor accidents, 5:15832 
at e experiments on the cooling of fast reactor debris, 
158 
KADIS: a program to analyze the disassembly be ws 
yy accidents in (LMFBRs), 5:1579: BP BOE rt 13) 
LM TYPE REACTORS/REACTOR SA 
Advanced Reactor Safety Research Division ge — ery oy 
rt, April 1-June 30, 1979, 5:15820 (NUREG/CR—1036) 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
Breeder reactors, 5:15759 (CEA-CONF—4212) 
LMFBR TYPE porno acon 08 ASSESSMENT 
Sodium fire and containmen e, 5:15812 (INIS-mf—4960) 
LMFBR TYPE REACTORS/SPEC FICATIONS 
Breeder reactors, 5:15759 (CEA-CONF—4212) 





LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 


LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Laser microsampling method for determination of retained fission 
gas in irradiated nuclear fuels, 5:15758 (ANL—79-86) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/INSTITUTIONAL FACTORS 
Investigating load management technolo ogy options: a survey of 
technologies and issues. Final report (Competitive 
interrelationships of LM, conservation, and renewables), 
5:15925 (DOE/ER/10085—T1) 
LOAD MANAGEMENT/RESEARCH PROGRAMS 
Load management from a Department of Energy perspective, 
5:15697 (CONF-800218—1) 
LOAD MANAGEMENT/TECHNOLOGY ASSESSMENT 
Investigating load management technology options: a survey of 
technologies and issues. Final report ( ompetitive 
interrelationships of LM, conservation, and renewables), 
5:15925 (DOE/ER/10085—T1) 
LOFT REACTOR/BUDGETS 
LOFT monthly progress report for November 1979, 5:15791 
(EGG-LO-M MR 79-001( 12-79)) 
LOFT REACTOR/DENSITOMETERS 
Calibration of LOFT production DTT and a LOFT type gamma 
densitometer. Volume I, 5:15792 (EGG/LTR-LO—00-79-109) 
LOFT REACTOR/FAULT TREE ANALYSIS 
Response trees for emergency operator action at the LOFT 
facility, 5:15804 (CONF-800403— 
LOFT REACTOR/FIRE PREVENTION 
Loft fire protection, 5:15790 (CONF-800403—1) 
LOFT REACTOR/REACTOR OPERATION 
LOFT monthly progress report for November 1979, 5:15791 
(EGG-LO-M MR 79-001¢ 12-79)) 
LOFT REACTOR/REACTOR SAFETY 
Response trees for emergency operator action at the LOFT 
facility, 5:15804 (CONF-800403—2) 
LOFT REACTOR/TRANSDUCERS 
Calibration of LOFT production DTT and a LOFT type gamma 
densitometer. Volume I, 5:15792 (EGG/LTR-LO—00-79-109) 
ana MINING/ECONOMICS 
timization in underground coal systems. Interim report, 
wee ideas 1979, 5:14732 (FE—1231-17) 
LONGWALL MINING/GROUND SUBSIDENCE 
Design optimization in underground coal systems. Interim report, 
April-June 1979, 5:14732 (FE—1231-17) 
LONGWALL MINING/MINING EQUIPMENT 
Design optimization in underground coal systems. Interim report, 
April-June 1979, 5:14732 (FE—1231-17) 
Shifting device connected with a longwall conveyor for a 
rogressive timbering frame (Patent), 5:14738 
LONGWALL MINING/SIMULATION 
Design optimization in underground coal systems. Interim report, 
April-June 1979, 5:14732 (FE—1231-17) 
“Suton ae MINING/STRATA CONTROL 
pifune 197. in underground we systems. Interim report, 
vapid une 1979, 5:14732 (FE—1231-17) 
LOS A MESON PHYSICS FACILITY 
ee Lal LAMPE LINAC 
LOSS CONE INSTABILITY/STABILIZATION 
Plasma stabilization experiment. First technical report, 1 May 
1979-30 September 1979, 5:17197 (DOE/ET/53087—1) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Fission prod" ct release from highly irradiated LWR fuel, 5:15819 
(NUREG/CR—0722) 
Light-water-reactor safety research program. Quarterly progress 
report, July-September 1979, 5:15825 (NUREG/CR—1337) 
LOSS OF COOLANT/HEAT TRANSFER 
Best estimate prediction for LOFT nuclear experiment L3-2, 
5:15809 (EGG-LOFT—5089) 
Light-water-reactor safety research program. Quarterly progress 
report, July-September 1979, 5:15825 (NUREG/CR—1337) 
Preliminary report: heat transfer in a 5 x 5 rod bundle during the 
refill and reflood phase of a loss of coolant accident. First 
bundle test of 15 November 1977 in conjunction with Nuclear 
Safety Project 4238, REBEKA (PWR; BWR), 5:15836 (INEL- 


tr—46) 
LOSS OF COOLANT/HYDRAULICS 
Best estimate prediction for LOFT nuclear experiment L3-2, 
5:15809 (EGG-LOFT—5089) 
Light-water-reactor safety research program. Quarterly progress 
report, July-September 1979, 5:15825 (NUREG/CR—1337) 
Preliminary report: heat transfer in a 5 x 5 rod bundle during the 
refill and edined phase of a loss of coolant accident. First 
bundle test of 15 November 1977 in conjunction with Nuclear 
— Project 4238, REBEKA (PWR; BWR), 5:15836 (INEL- 
tr ) 
LOSS OF COOLANT/MATHEMATICAL MODELS 
Steam-water mixing in nuclear reactor safety loss-of-coolant 
experiments (PWR), 5:15833 
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LOSS OF COOLANT/PRESSURE GRADIENTS 

Probabilistic treatment of a PWR containment integrity analysis, 
5:15813 (INIS-mf—4962) 

LOSS OF COOLANT/TEST FACILITIES 

Preliminary report: REBEKA thermocouple test (PWR; BWR), 
5:15837 (INEL-tr—47) 

Preliminary report: expandable simulation fuel rod SIM II, heated 
electrically by indirect means. COSIMA blowdown test facility 
(PWR), 5:15838 (INEL-tr—48) 

Preliminary report: optical temperature measurement on the 
cladding of the simulation fuel sod SIM. Blowdown test facility 
COSIMA (PWR), 5:15843 (INEL-tr—49) 

Preliminary report: short report on the preliminary test conducted 
in COSIMA on the effect of externally mounted thermocouples 
on cladding temperature behavior during blowdown transients 
(PWR), 5:15839 (INEL-tr—45) 

LOSS OF COOLANT/THERMAL STRESSES 

MABEL-1. A code to analyse cladding deformation in a loss-of- 
coolant accident, 5:15799 (AEEW-R—1215) 

a. =" PBF test results (PWR; BWR), 5:15803 (CONF- 

219—1 
LOSS OF FLOW/HEAT TRANSFER 

Computational results for a 7-pin hexagonal fuel assembly during a 
flow rundown transient using the COMMIX-1A computer code 
(LMFBR), 5:15824 (NUREG/CR—1285) 

High-temperature gas-cooled reactor safety studies for the 

ivision of Reactor Safety Research. Quarterly progress report, 
July 1-September 30, 1979, 5:15821 (NUREG/CR—1136) 
LOSS OF FLOW/HYDRAULICS 

Computational results for a 7-pin hexagonal fuel assembly during a 
flow rundown transient usin ig the COMMIX-1A computer code 
(LMFBR), 5:15824 (NURE lees 

LOSS OF FLUID TEST REACT 
See LOFT REACTOR 
LOUISIANA/GEOPRESSURED SYSTEMS 

Environmental assessment: geothermal energy geopressure 
subprogram. DOE Sweet Lake No. 1, Cameron Parish, 
Louisiana, 5:15556 (DOE/EA—0065) 

LOUISIANA/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central Pap station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

LOUISIANA/ METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central — station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

LOW DOSE IRRADIATION/HEALTH HAZARDS 

BEIR-III report and the health effects of low-level radiation, 
5:16792 (LBL—10383) 

LOW INCOME GROUPS/EMPLOYMENT 

Solar utilization for economic development and employment in 
low income communities (SUEDE), 5:15115 (CONF-790845—) 

LOW INCOME GROUPS/FEDERAL ASSISTANCE 

PROGRAMS 

Meeting winter heating bills for needy families: how should the 
Federal program work, 5:15915 (PB—295307) 

Ss LEVEL RADIOACTIVE WASTES/ENVIRONMENTAL 


Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area, 5:16589 (IDO— 12088) 
LOW-LEVEL RADIOACTIVE WASTES/ 
RADIOECOLOGICAL CONCENTRATION 
Activation and fission radionuclide concentrations and retention 
—— using radioactive leaching ponds, 5:16682 (IDO— 
1 ) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/PROCESSING 
oe preparing base stocks for lubricating oil (Patent), 


LUBRICATING OILS/PRODUCTION 
Process ~y the preparation of synthetic lubricating oils (Patent), 
479 


5:1 
LUBRICATING OILS/RECOVERY 
Re-refining used lube oil (Patent), 5:14810 
LUBRICATING OILS/RECYCLING 
Re-refining used lube oil (Patent), 5:14810 
LUBRICATING OILS/SPECIFICATIONS 
Reduced forced outage rates through clean turbine lube oil 
systems, 5:15676 (CONF-790167—(Vol.1)) 
LUMINESCENT CONCENTRATORS/DESIGN 
Luminescent Solar Concentrator (LSC): a diffuse sunlight 
concentrator for solar cells, 5:15127 (CONF-790845—) 
LUNGS/BIOLOGICAL FUNCTIONS 
Environmental physiology, 5:16874 (LBL—7448) 
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LUNGS/BLOOD 2 gall , 
eee re) ‘ween radioprotective properties o 
tee alkoxy derivatives and capacity thereof to 
ater loa local blood flow in body tissues (‘y rays; mice, rats), 
LUNGS/DELAYED RADIATION EFFECTS 
nic mechanism in lung fibrosis (Synergistic effects of 
» Oz, and x m4 in mice), 5:16773 (CONF-790249—1) 
LUNGS/LIZE CYCLE 
Effect of age on pulmonary structure and function of immature 
and adult animals and man, 5:16759 
LUNGS/RADIATION DOSES 
R studies at Bikini Atoll (Pulmonary exposure from 
dust-borne plutonium aerosols), 5:16587 (UCID—18538) 
LUNGS/RADIOSENSITIVITY 
ics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
oo ag blood flow in body tissues (y rays; mice, rats), 
LURGI-RUHRGAS PROCESS/ECONOMIC ANALYSIS 
costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
LUTETIUM 176/BETA-MINUS DECAY 
Half-life of ‘7*Lu, 5:17087 
LUTETIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
LWBR TYPE REACTORS/FUEL ELEMENTS 
Proceedings of American Nuclear Society topical mee t 
water reactor fuel performance, 5:15709 (GOE/ET/34007_4 
LWBR TYPE REACTORS/FUEL PELLETS 
— powder process development (LWBR Development 
), 5:15767 (WAPD.TM__1308) 
LWBR" FE REACTORS/FUEL RODS 
Fission release and grain growth in THO2-UO, fuel irradiated 
at high temperature, 5:15761 (DOE/ET/34007—1) 
Fission product iodine on cladding of ThO2-UO, irradiated fuel 
Pome! = Development Program), 5:15762 (DOE/ET/ 
Sa pS acy of zircaloy clad oxide fuel rods with a 
ect (LWBR Development Program), 5:15760 
(DOE 17340071) 
LYMPHOCYTES/CHROMOSOMAL ABERRATIONS 
Mitomycin c-induced sister chromatid exchanges and classical 
chromosome lesions in cultured lymphocytes of saguinus 
oedipus oedipus and saguinus fuscicollis illigeri, 5:16760 (DOE/ 
TIC—11099) 
LYMPHOCYTES/CHROMOSOMES 
Human ef ee as seen by scanning electron microscopy of 
smeared lymphocytes, 5:16741 
LYMPHOCYTES/MIGRA TION 
Migration of hemopoietic stem cells and B lymphocytes from bone 
marrow to the spleen in the ae of phenylhydrazine- 
induced anemia (Mice), 5:16820 
LYMPHOCYTES/SISTER CHROMATID EXCHANGES 
Mitomycin c-induced sister chromatid exchanges and classical 
chromosome lesions in cultured lymphocytes of saguinus 
oedipus om and saguinus fuscicollis illigeri, 5:16760 (DOE/ 


See LYMPHOCYTES 


MA 956 
See IRON BASE ALLOYS 
CERALS/REFLECTIVITY 


Vitrinite reflectance geothermometry in the Cerro Prieto 
Geothermal Field, Baja California, Mexico, 5:15510 
MACHINE TOOLS/POWER DEMAND 
Formulation of a stochastic model for evaluation and forecasting 
= npees of electric energy in a mechanical plant, 
MACROPHAGES/DYNAMIC FUNCTION STUDIES 
Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO_2783 -4) 
MACROPHAGES/ELECTRON MICROSCOPY 
Frozen biologi en in fly ash investigations, 5:16742 
MACROPHA ES/RESPONSE MODIFYING FACTORS 
Environmental physiology, 5:16874 (LBL—7448) 
MAGMA SYSTEMS/GEO EQTHERMAL EXPLORATION 
“io a feeble alternative?, 5:15499 (SAND—80- 


MAGNETIC BAYS/PLASMA ACCELERATION 


MAGMA SYSTEMS/HEAT EXTRACTION 
energy: a feasible alternative?, 5:15499 (SAND—80- 


Energy Research a nd FY 1979 annual progress 
2 1 (SAND—79-2 
MAG: SYSTEMS/MATERIALS TESTING 
Ener, rye 2205) FY 1979 annual progress 
rt, 5:15601 1 (GAND_782 
MAG SYSTEMS/RESEARCH PROGRAMS 
energy: a feasible alternative?, 5:15499 (SAND—80- 


0 
—. SYSTEMS/ROCK DRILLING 
er fre Project, FY 1979 annual progress 
a 5:15601 (SAND—79-2205) 
_o ag ence at toege 
ce 4 Research Project, FY 1979 annual progress 
7 5:15601 (SAND—79-2205) 
MAGMA SYSTEMS/WELL DRILLING 
Thermal regimes of the crust, particularly those related to 
hydrothermal and magmatic systems, 5:15482 (COO— 
2708T022-1) 
MAGNESIUM/ECOLOGICAL CONCENTRATION 
“— ane canopy throughfall measurements, 5:16449 (N—79- 
MAGNESIUM 24/GIANT RESONAN' 
Giant quadrupole resonance in ** aMe. 5:17061 " nagshione eg 
MAG TUM 24 TARGET/ALPHA REACTIO 
TORN 5038) resonance in ** ®Mg (120 MeV). 5:17061 
MAGNESIUM 24 TARGET/LITHIUM 6 REACTIONS 
®Li scattering (88 MeV), 5:17060 (ORNL—5498) 
MAGNES 24 TARGET/PROTON REACTIONS 
The (p,n) reaction at intermediate energies (62 and 120 MeV), 
; (ORNL—5498) 
MAGNESIUM 25 TARGET/LITHIUM 6 REACTIONS 
*Li ing (88 MeV), 5:17060 (ORNL—5498) 
MAG 26/GIANT RESONANCE 
Giant quadrupole resonance in ** **Mg, 5:17061 (ORNL—5498) 
MAG IUM 26 TARGET/ALPHA MMEACTIONS 
Giant quadrupole resonance in ** ®Mg (120 MeV), 5:17061 
(ORNL—5498) 
MAGNESIUM 26 TARGET/LITHIUM 6 REACTIONS 
*Li scattering (88 MeV), 5:17060 (ORNL—5498) 
MAGNESIUM OXIDES/CHEMICAL REACTIONS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations exposed to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
MAGNESIUM OXIDES/COMPRESSION 
a stress-strain behavior of MgO in compression, 
:16191 
MAGNESIUM OXIDES/CREEP 
Development of an activity measurement technique by mass 
spectrometry in liquid oxide mixtures: application to the CaO- 
MgO-AlkOs mixture at J maths 5:16193 (CONF-7706168—) 
High temperature creep with minor additives (At 
1630°C and up to 5 MN/m*), 5:16194 (CONF-7706168—) 
MAGNESIUM OXIDES/CRYSTAL DEFECTS 
Characterization of defects in nickel-doped MgO crystals, 5:16219 
MAGNESIUM OXIDES/DISLOCATIONS 
Characterization of defects in nickel-doped MgO crystals, 5:16219 
MAGNESIUM OXIDES/EVAPORATION 
ee processes from magnesia materials, 5:16204 (CONF- 
77061 


MAGNESIUM OXIDES/GRAIN SIZE 
High-temperature stress-strain behavior of MgO in compression, 
5:16191 
MAGNESIUM OXIDES/LATTICE PARAMETERS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations exposed to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
MAGNESIUM OXIDES/MICROSTRUCT URE 
a a stress-strain behavior of MgO in compression, 
:16191 
MAGNESIUM OXIDES/PRECIPITATION 
Characterization of defects in nickel-doped MgO crystals, 5:16219 
MAGNESIUM OXIDES/RADIOACTIVITY 
Development of an activity measurement technique by mass 
in liquid oxide mixtures: application to the CaO- 
MgO-AlOs mixture at 1960°K, 5:16193 (CONF-7706168—) 
MAG IUM OXIDES/SENSIBLE HEAT STORAGE 
Thermal characteristics of magnesia rocks for low-tariff storage 
heaters and their effects on the geometry of the storage 
material, 5:15848 (NP—24328) 
MAGNETIC BAYS/PLASMA ACCELERATION 
Strong plasma acceleration by slow shocks resulting from 
magnetic reconnection, 5:16970 





MAGNETIC BREMSSTRAHLUNG 


MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CORES/FABRICATION 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
MAGNETIC CORES/PERFORMANCE 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Sublethal effects of tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
ic fields, 5:16804 (PNL—3300(Pt.2)) 
MAG C MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/ 
ENVIRONMENTAL IMPACTS 
Hybrid reactor safety study. Annual report, October 1, 1978- 
tember 30, 1979, 5:17249 (GA-A—15578) 
MAG C MIRROR TYPE REACTORS/RADIATION 
HAZARDS 


Hybrid reactor safety study. Annual report, October 1, 1978- 
tember 30, 1979, 5:17249 (GA-A—15578) 
MAGNETIC MIRROR TYPE REACTORS/SAFETY 
Hybrid reactor safety study. Annual report, October 1, 1978- 
tember 30, 1979, 5:17249 (GA-A—15578) 
MAG C MIRRORS 
See also MFTF DEVICES 
TMX DEVICES 
MAGNETIC MIRRORS/CYCLOTRON INSTABILITY 
Plasma stabilization experiment. First technical report, 1 May 
1979-30 September 1979, 5:17197 (DOE/ET/53087—1) 
MAGNETIC MIRRORS/DRIFT INSTABILITY 
Plasma stabilization experiment. First technical report, 
1979-30 September 1979, 5:17197 (DOE/ET/S0087_1) 
MAGNETIC MIRRORS/LOSS CONE INSTABILITY 
Plasma stabilization experiment. First technical report, 1 May 
1979-30 September 1979, 5:17197 (DOE/ET/53087—1) 
MAGNETIC MIRRORS/PLUGGING 
Plasma stabilization experiment. First technical report, 1 May 
1979-30 September 1979, 5:17197 (DOE/ET/53087—1) 
MAGNETIC REFRIGERATORS/DESIGN 
ic refrigeration for space applications: report on a design 
study, 5:16291 (LA—8134) 
MAGNETIC REFRIGERATORS/EVALUATION 
Magnetic refri re for space applications: report on a design 
study, 5:16291 (LA—8134) 
MAGNETIC SEPARATORS 


ration as iron pyrite from coal (Patent), 5:14630 
MAGKETO RODYNAMIC CHANNELS 


See MHD CHA NNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/ENVIRONMENTAL IMPACTS 
Leading trends in environmental regulation that affect energy 
development. Final report, 5:16714 (DOE/EV—01682) 
MAG IMETERS/DESIGN 
Development of a self-powered vehicle detector. Final 
November 1976-September 1978, 5:16029 (AD-A-_068895) 
MAGNETOPAUSE/DRIFT INSTABILITY 
Lower hybrid drift instability at the 
MAGNETOPAUSE/PLASMA WAV 
Plasma wave turbulence at the magnetopause: Observations from 
ISEE 1 and 2, 5:16967 
MAGNETOSPHERE/PROTONS 
High-energy magnetospheric protons and their d 
p etic and interplanetary conditions, 5:1 
MAGN ‘AIL/PLASMA ACCELERATION 
Strong plasma acceleration by slow shocks resulting from 
tic reconnection, 5:16970 
MAGNETOTAIL/PLASMA DRIFT 
tail plasma flow during substorms: A survey with IMP 6 
and IMP 8 satellites, 5:16969 
MAGNETS 
See also BEAM FOCUSING MAGNETS 
ELECTROMAGNETS 
MAGNETS/EQUIPMENT PROTECTION DEVICES 
Fast energy dump for beam line magnets, 5:16357 
MAGNETS/POWER SUPPLIES 
34kA magne slestt PFN power supply for driving injection 


Magnet pr Fon ng using ZNR surge suppressors, 5:16356 
MA TYPE REACTORS/REACTOR DECOMMISSIONING 
Radioactive inventory of a decommissioned Magnox power 
station structure. 1. Measurements of neutron induced activity 
, oT A from the reactor island, 5:15751 (CEGB-RD/B/N— 


opause, 5:16971 


ence on 
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MAINE/INSOLATION 
ag am pom definition and preliminary design of a photovoltaic 
wee station experimental test facility. Volume 2: 
site insolation and weather data, 5: Ys 11 (SAND— 
77 ‘ol.2)) 
Requiem os sepals . j fo ahs F 
uirement definition and preliminary design of a photovoltaic 
‘on wer station experimental test fait. olume 2: 
SOLM T site insolation and weather data, 5: X51 11 (SAND— 
79-7022(Vol.2)) 
ep cng woe tp eae tition dioxide, 5:16865 
air pollutant Bae e by plants: nitrogen dioxi 
MAIZE/FERMENTA 


, fabrication ad - of a biomass fermentation 
facility. Technical progress report No. 2, January 1-March 31, 
1979, 5: $:15060 (DSE— $060-T2 ri 
MAMMALS 


‘NA 
MAMMALS/POPULATION DYNAMICS 
Response of native vertebrate populations to different land 
———— practices on the Idaho National Engineering 
MAMMARY CLANDS Site, 5:16622 (IDO— 12088) 
ILANDS/BIOLOGICAL RADIATION EFFECTS 
Role es age in eo of tumors in irradiated animals (y 


rats), 5:16813 
MAMMARY GLANDS/X-RAY DOSIMETRY 
External dosimetry, 5:17140 (ORNL—5308) 


See also REFERENCE MAN 
MAN/ANIMAL GROWTH 

Effect of age on pulmonary structure and function of immature 

and adult animals and man, 5:16759 
MAN/BIOLOGICAL RADIATION EFFECTS 

Activation and fission radionuclide concentrations and retention 

thes) using radioactive leaching ponds, 5:16682 (IDO— 
MAN/ENVIRONMENTAL EFFECTS 

Climate a due to anthropogenic surface albedo modification, 
5:16554 (UCRL—83812) 

Field perturbation experiments, an alternate approach to the 
assessment of human effects in terrestrial ecosystems, 5:16556 
(CONF-800319—1) 

MAN/MUTATION FREQUENCY 
Mutation rates and mutational loads in man. Ann pal prea 
rt of scientific activity, 1978-79, 5:16746 (SA 326-T 1) 
MAN. IATION DOSES 

User’s manual for biosphere and dose simulation program 

(Biodose), 5:16690 (UCRL—15188) 
MAN/RADIONUCLIDE KINETICS 

Tritium distribution in man and his environment, 5:16618 

iCHESTER LIVERPOO 


Factors affectig the production and performance of thick section 
- chromium-molybdenum alloy iron castings, 5:16128 
MANGANESE 54/TRACER TECHNIQUES 
— interpretations of the impact of coyote removal on 
oyrtrr of coyote populations, 5: 16727 iced 
MANGA ALLOYS/CORROSION RESISTAN 
apenaae corrosion studies. A. Iron: based oietien} in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile s; 5:16174 (IS-T—893) 
MANGA E ALLOYS/LATTICE PARAMETERS 
Superconductivity in the lanthanum-yttrium-manganese alloy 
system, 5:17149 (IS-T—895) 
MANGANESE ALLOYS/OXIDATION 
High temperature corrosion studies. A. Iron: based superalloy in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile 5:16174 (IS-T—893) 
MANGANESE COMPOUNDS/G Y 
Marine chemistry of ener; oe pollutants. Iron-55 


henomenon, 5:16648 ( yh ta ayn Am 2)) 
MANG GANESE OXIDES CTIONS 
Interaction between Ape and refractory oxides, 5:16215 (CONF- 


7706168—) 
MANGANESE OXIDES/SULFIDATION 
Interaction between SO: and refractory oxides, 5:16215 (CONF- 
7706168—) 
MANGANESE SULFIDES/PRECIPITATION 
Sulfide precipitation of heavy metals from high salinity 
brine, 5:15565 


OMETERS 
See ae URE GAGES 
CTURERS/DIRECTORIES 
Market (evelopment directory for solar industrial process heat 
systems, 5:1 (SERI/SP—434-454) 
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AY DIGESTION 


Anaerobic digestion s: for dairy farms: ex 
implications for wider use, 5:15180 (CONF-7 + oy ae 
Biological and chemical fluctuations during anaerobic digestion of 
swine manure, 5:15053 
wees production from manure, 5:15052 
ye very from manure using plug-flow digesters, 5:15047 
295065) 
ra gas production from animal and agricultural residues and 
on De ~ pee tg re oe meeting, geen oa 11-12, 
ver, Colorado. Second Quarterly progress rt, 
5:15046 (COO—5099-4 ) a 
N “a ape lik fihood f spatial 
jonparametric maximum like estimation of spati terns. 
Technical rt No. 29, 5:17286 (DOE/EY /22874-60) 
MARBLE/CORROSION 
Results of thirty months atmospheric corrosion testing in St. 
Louis, Mo., eae 5:15459 (SERI/TP_31- 248(Vol.2)(Pt.1)) 
MARBLE/HYDRAULICS 
Laboratory investigations on the hydraulic and thermomechanical 


pre of fractured crystalline rocks, 5:14961 (LBL—9582) 
MARB E/ROCK MECHANICS 
Interrelation of flow or fracture and my transition in the 


deformation of carbonate rock, 5:1694 
MARBLE/SORPTIVE PROPERTIES 
Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (ORO—4447-102) 
MARBLE/THERMODYNAMIC PROPERTIES 
Laboratory investigations on the hydraulic and thermomechanical 
ies of fractured crystalline rocks, 5:14961 (LBL—9582) 
MAR ULE PHENIX REACTOR 
See PHENIX REACTOR 
MARICULTURE 
See AQUACULTURE 
ISPOSAL/ENVIRONMENTAL IMPACTS 

Subseabed Disposal Program. Annual report, January-December 
1978, 5:14981 (SAND—79-1618/1) 

Subseabed disposal a annual report, January-December 
1978. Volume II. Principal investigator progress reports, 
5:14982 (SAND—79-1618(Vol.2)) 

MARINE Se ne ASPECTS 

Subseabed Disposal Program. Annual report, January-December 
1978, 5:14981 (SAND—79-1618/1) 

MARINE DISPOSAL/RESEARCH PROGRAMS 

Subseabed disposal program annual report, January-December 
1978. Volume II. Principal investigator progress reports, 
5:14982 (SAND—79-1618(Vol.2)) 

MARINE DISPOSAL/SITE SELECTION 

Subseabed disposal program annual report, January-December 
1978. Volume II. Principal investigator progress reports, 
5:14982 (SAND—79-1618(Vol.2)) 

YSTEMS 


ECOS 
See AQUATIC ECOSYSTEMS 
VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKETING/ALLOCATIONS 
Probabilistic interpretation of market shares, 5:15861 (BNL— 


51064) 
MARKETING/COMPETITION 
Probabilistic interpretation of market shares, 5:15861 (BNL— 
51064) 
MARYLAND/COASTAL REGIONS 
State of Maryland coastal management program and final 
environmental impact statement, 5:16693 (PB—296709) 
MARYLAND/ENERGY FACILITIES 
Maryland major facilities study. Volume I. Regional screening and 
conflict resolution, 5:15875 (PB—296817) 
Maryland major facilities study. Volume II. Eastern shore power 
plant siting study, 5:15876 (PB—296818) 
Maryland major facilities study. Volume III. Econemic, fiscal, and 
social assessment handbook, 5:15877 (PB—296819) 
Maryland major facilities study. Executive summary, 5:15878 
(PB—296821) 
MARYLAND/HYDROELECTRIC POWER 
Problems of hydroelectric development at existing dams: an 
analysis of institutional, economic, and environmental restraints 
pt lee New Jersey, and Maryland, 5:15066 (CONS— 
MARYLAND/MAGNETIC SURVEYS 
Aerial radiometric and magnetic survey: Salisbury Topographic 
Map, Virginia/New Jersey/Delaware, Maryland southeast US, 
5:14899 (GJBX-—37(80)) 
MARYLAND/RADIOMETRIC SURVEYS 
—— radiometric and magnetic survey: Salisbury Topographic 
99 inia/New Jersey/Delaware, Maryland southeast US, 
(GJBX—37(80)) 


xs 
See RESPIRATORS 


MEA/RADIOSENSITIVITY EFFECTS 


MASS SPECTROMETERS 
and radiation physics, 5:16998 (ORNL—5595) 
MASS SPECTROMETERS/OPERATION 
ny development, 5:16396 (LBL—8619) 
MASS TRANSIT SYSTEMS/OPERATION 
Share A Fare: a user-side subsidy transportation program for 
elderly and handicapped persons in Kansas City, Missouri. Final 
report, May 1977-December 1978, 5:16040 (UMTA-MA—06- 
0049-79-11) 
MASS TRANSIT SYSTEMS/RESEARCH PROGRAMS 
UMTA University and Research Training Program: abstracts for 
University Research Projects, 5:16023 (UMTA-UPP—30-79-1) 
CHUSETTS/INSOLATION 


Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

MASSACHUSETTS/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

MASSACHUSETTS/NUCLEAR FACILITIES 

Aerial radiological survey of the area surrounding the Cambridge 
Nuclear Facility, Billerica, Massachusetis. Date of survey: 
August 1979, 5:16566 (EGG— 1183-1754) 

MASSACHUSETTS/RADIATION MONITORING 

Formerly utilized MED/AEC sites remedial action program: 
radiological survey of the Building Site 421, United States, 
Watertown Arsenel, Watertown, MA. Final report, 5:16565 
(DOE/EV—0005/19) 

MA 


TERIALS 
See also BUILDING MATERIALS 
GLAZING MATERIALS 
MATERIALS/MANUALS 
a selection guidelines for geothermal energy systems, 
¢ 1 


MATERIALS/MEETINGS 
or of materials for solar energy. Volume II, Part 1. 
Workshop proceedings, 5:15249 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
MATERIALS/OXIDATION 
High temperature oxidation of materials in solar thermal 
conversion systems utilizing a gas coolant, 5:15253 (SERI/TP— 
31-248(Vol.2)(Pt.1)) 
MATERIALS/RELIABILITY 
Effect of materials on the reliability of large engineering systems, 
5:16120 (SERI/TP—31-248(¥ 0l.2)(Pt.1)) 
MATERIALS/THERMAL STRESSES 
Role of material variables in the thermal stress fracture of brittle 
materials, 5:16155 (SERI/TP—31-248(Vol.2)(Pt.1)) 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 
FLOW MODELS 
MATHEMATICAL MODELS/SENSITIVITY ANALYSIS 
Latin h be sampling (program user's guide), 5:17293 
(SA 79-1473) 
MATHEMATICAL MODELS/TRAJECTORIES 
Numerical modeling in the Strait of Juan de Fuca and Puget 
Sound. Technical memo. for FY-78, 5:16548 (PB—298966) 
MATRICES/COMPUTER CALCULATIONS 
Investigation of routines for inverting block tridiagonal matrices, 
5:17298 (SAND—80-8206) 
MATRIX MATERIALS/MATERIALS 
High-temperature fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 
(SAN—1485-2) 
MATRIX MATERIALS/MECHANICAL PROPERTIES 
Fuel cell research on second-generation molten-carbonate systems. 
Project 61021 technical report, October 1, 1978-June 30, 1979, 
5:15974 (SAN—11276-1) 
MATRIX MATERIALS/STRESS ANALYSIS 
Fuel cell research on second-generation molten-carbonate systems. 
Project 61021 technical report, October 1, 1978-June 30, 1979, 
5:15974 (SAN—11276-1) een 


BOLTZMANN EQUA 
See BOLTZMANN EQUATION 


(Aminoethanethiol.) 
IOSENSITIVITY EFFECTS 

Investigation of the role of endogenous serotonin in the 

mechanism of action of radioprotective agents. Report 1. Role 
of endogenous serotonin in enhancing radioresistance of 

different types of cells treated with 8-mercaptoethylamine (X 
rays; bone marrow cells; Ehrlich ascites tumor cells; 
Escherichia coli), 5:16779 





MECHANICAL TRANSMISSIONS/NOISE 


MECHANICAL TRANSMISSIONS/NOISE 
Design and development of a continuously variable ratio 
ponent for an automotive vehicle. Phase IV. Quarterly 
. nore rt, 5:16115 (SAN—1165-T2 
MECH NICA TRANSMISSIONS/PERFORMANCE 
Design and development of a continuously variable ratio 
transmission for an automotive vehicle. Phase IV. Quarterly 
rogress report, 5:16115 (SAN—1165-T2) 
MECHANICAL TRANSMISSIONS/PERFORMANCE 
TESTING 
Study and test to confirm automobile drivetrain components to 
improve fuel economy. Volume II. The drivetrain design 
process with an automatic transmission. Interim report, June 
1975-December 1976, 5:16034 (PB—296600 
MECHANICAL TRANSMISSIONS/RESEARCH PROGRAMS 
Design and development of a continuously variable ratio 
transmission for an automotive vehicle. Phase IV. Quarterly 
rogress report, 5:16115 (SAN—1165-T2) 
MEDICAL PE NNEL/PERFORMANCE 
Applications of ROC analysis in diagnostic image evaluation, 
5:16752 (CONF-790783—1) 
MEDICINES 
See DRUGS 
MEIOSIS/BIOLOGICAL RADIATION EFFECTS 
Meiosis in _— beans raised in soil contaminated with strontium- 
90, 5:1682 
MELTDOWN/ACOUSTIC MONITORING 
Acoustic among eT ig the penetration of a molten metallic pool 
into concrete, 5:158 
MEMBRANE TRANSPORT/ BIOLOGICAL EFFECTS 
Effects of toxic agents on movements of materials across the 
placenta, 5:168 
MEMBRANE TRANSPORT/BIOLOGICAL RADIATION 
EFFECTS 
Effects of radiation on DNA synthesis and permeability of cell 
membranes (y rays; cultured Chinese hamster fibroblasts), 
:16778 


MEMBRANE TRANSPORT/RESPONSE MODIFYING 
FACTORS 
Comparison of the responses of corn root tissue to fusicoccin and 
washing, 5:16766 
MENDELEVIUM/VOLATILITY 
Volatility of mendelevium and its binary compounds. I, 5:16279 
(UCRL-Trans—1 1546) 
MENDELEVIUM 258/ELECTRON CAPTURE DECAY 
12.3-min *°*°Cf and 43-min 75*Md and systematics of the 
spontaneous fission propertiesof heavy nuclides, 5:17113 
M ELEVIUM COMPOUNDS/VOLATILITY 
Volatility of mendelevium and its binary compounds. I, 5:16279 
(UCRL-Trans—1 1546) 
MERCAMINE 
See Mi 


EA 
re 
See THO. 
MERCAPTOETHYLAMINE 
See MEA 


MERCURY/ABSORPTION SPECTROSCOPY 
Determination of mercury in environmental samples: a constant 
challenge, 5:16243 (CONF-800318—1) 
MERCURY/ENVIRONMENTAL IMPACTS 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
MERCURY/EVAPORATION 
Atmospheric emission and plant uptake of mercury from 
agricultural soils near the Almaden mercury mine, 5:16866 
MERCURY/MEMBRANE TRANSPORT 
Effects of toxic agents on movements of materials across the 
placenta, 5:16890 
MERCURY/SPIN ORIENTATION 
Dipole polarizabilities of the Group IIb atoms obtained from 
compact variational trial functions, 5:17010 
MERCURY/TOXICITY 
Iieavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
MERCURY/UPTAKE 
— emission and plant uptake of mercury from 
ricultural soils near the Almaden mercury mine, 5:16866 
MER URY 197/EXCRETION 
Radioactive mercury distribution in biological fluids and excretion 
in human subjects after inhalation of mercury vapor, 5:16892 
MERCURY 197/INHALATION 
Radioactive mercury distribution in biological fluids and excretion 
in human subjects after — of mercury vapor, 5:16892 
MERCURY 203/EXCRETIO 
Radioactive mercury distribution i in biological fluids and excretion 
in human subjects after inhalation of mercury vapor, 5:16892 
MERCURY 203/INHALATION 
Radioactive mercury distribution in biological fluids and excretion 
in human subjects after inhalation of mercury vapor, 5:16892 
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MERCURY BROMIDES/ABSORPTION SPECTRA 
Electronic structure of and HgBr, and its relationship to 


hotodissociation, 5: 
MERCURY BROMIDES/ELECTRONIC STRUCTURE 
oy and HgBrz and its relationship to 


CURY CHLORIDES/ ABSORPTION SPECTRA 
Electronic structure of Het and HgBrz and its relationship to 
hotodissociation, 5:1 
MERCURY CHLORIDES/ELECTRONIC STRUCTURE 
Electronic structure of HgCle and HgBrz and its relationship to 
hotodissociation, 5:16981 
‘CURY COMPOUNDS/BIOLOGICAL EFFECTS 
CNL = s , effluents on coastal ecosystems, 5:16869 
MERCURY COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 
Earth sciences, 5:14713 (ORNL—5620) 
MERCURY COMPOUNDS/WATER CHEMISTRY 
Marine chemistry of energy-generated pollutants. Iron-55 
narfanotiat 5:16648 (PNL— ) 
ABOLISM/GENETIC E 


Genetic relation of life span to metabolic rate for inbred mouse 
strains and their hybrids, 5:16748 
METABOLITES, AGEN SCREENING 
Mutation induction at multiple gene loci in Chinese apna ~ hood 
cells: comparisons of benzo(a)pyrene metabolism b 
homogenates and intact cells, 5:16852 (UCRL—82566 
METAGALAXY 
See UNIVERSE 
METAL pyect om ss phe sma ANALYSIS 
Energy of aluminium industry, 5:16070 
META ¥IND STRY/ENERGY CONSERVATION 
Heat ating A ee iron melting industry, 5:16071 
oo test and development. Final report, 
no mber 31,1978, 5:16051 (COO—2861-1) 
METAL USTRY/ENERGY DEMAND 


Joint Peru/United States report on Peru/United States 
c ae ee S008) assessment. Volume 3. Annexes 2-7, 5:16043 


METAL INDUSTRY/FURNACES 
Monobeam: prototype test and development. Final report, 
Feb 1, 1976- mber 31,1978, 5:16051 (COO—2861- -1) 
METAL INDUSTRY/MATERIALS HANDLING 
EQUIPMENT 
——— rototype test and development. Final repo 
, 1976-December 31,1978, 5:16051 (COO 2861- 1) 
METAL INDUSTRY/SITE SELECTION 
— pattern of iron and steel production, 1985 and 2000, 
15866 (BNL—50935) 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
aw, analysis of aluminium industry, 5:16070 
METAL INDUSTRY/WASTE MANAGEMENT 
re practices in the iron and steel industry, 5:16696 


See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
REFRACTORY METALS 
METALS/ADSORPTION 
Surface structures of metallic monolayers on metal crystal 
surfaces, 5:16139 
METALS/COATINGS 
Surface structures of metallic monolayers on metal crystal 
surfaces, 5:16139 
METALS/DECONTAMINATION 
Volume reduction of contaminated metal waste (Sorting, size 
wh melting, induction melting), 5:14939 (CONF- 
13—2 
METALS/ELECTRONIC STRUCTURE 
Electronic structure, bonding and chemisorption in metallic 
hydrides, 5:16167 (LA-UR—80-458) 
METALS/GRAIN BOUNDARIES 
Plastic creep flow effects in the diffusive cavitation of grain 
boundaries, 5:16130 (COO—3084-74) 
METALS/MUON PROBES 
—ao macroscopic diffusion of positive muons in metals, 
pag yn athe oo 
Hi rature oxidation of metals and alloys, 5:16178 (SERI/ 
P35 -248(Vol.2)(Pt. 1)) 
RITES/CHEMICAL COMPOSITION 
Determination of primordial and cosmogenic radioactivity in 
achondritic meteorites a low-level, gamma-ray spectrometry, 
5:16962 (DOE/TIC—11 
METEORITES/CRATERS. 
as -term meteorite hazards to buried nuclear waste. Report 2, 
:15005 (PNL—2851) 
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METEORITES/GAMMA SPECTROSCOPY 
Determination of primordial and cosmogenic radioactivity in 
achondritic meteorites by low-level, gamma-ray spectrometry, 
5:16962 (DOE/TIC—1 1096) 
METEOROLOGY 
See also WEATHER 
A numerical model of the tropical marine boundary layer for 
assessing the environmental impact of ocean thermal power 
lants, 5:15314 (AD-A—067510) 
METEOROLOGY/DATA 
Requirement definition and preliminary design of a photovoltaic 
central Ds ad station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
METEOROLOGY/DATA ACQUISITION SYSTEMS 
Solar data collection system, 5:15091 (CONF-790845—) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION 
Preparation of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 (FE—2286-44) 
METHANE 


Energy forum: energy alternatives - options for America’s growth, 


5:15910 
METHANE/BIOSYNTHESIS 

Biological and chemical fluctuations during anaerobic digestion of 
swine manure, 5:15053 

Energy conservation and production in a packed-bed anaerobic 
bioreactor, 5:15044 (CONF-800129—4) 

Energy production from manure, 5:15052 

Energy recovery from manure using plug-flow digesters, 5:15047 
(PB—295065) 

Fuel gas production from animal and agricultural residues and 
biomass. Quarterly coordination meeting, December 11-12, 
1978, Denver, Colorado. Second Quarterly progress report, 
5:15046 (COO—5099-4) 

Methane recovery from sanitary landfills; gas recovery system 
installation and testing. Interim report, 5:15048 (PB—296622) 

US Department of Energy's methane from landfills program, 
5:15045 (CONF-7910126—1) 

METHANE/CHEMICAL REACTION YIELD 

Kinetic analysis of complex reaction systems-methanol conversion 

to low molecular weight olefins, 5:16260 (CONF-791108—17) 
METHANE/CHEMICAL REACTIONS 

Phase boundaries for the C-H-O system in equilibrium with 

carbides and oxides of iron and nickel, 5:14673 
METHANE/IGNITION 

Laser spark ignition and extinction of a methane-air diffusion 

flame, 5:14835 (SAND—79-8288) 
METHANE/PHASE STUDIES 

Phase boundaries for the C-H-O system in equilibrium with 

carbides and oxides of iron and nickel, 5:14673 
METHANE/RECOVERY 

Drilling horizontal holes in coal bed from the surface with water 
jets, 5:14737 (SAND—80-0057C) 

Method of gas production from geopressurized geothermal brines 
(Patent), 5:15564 

METHANE/SEPARATION PROCESSES 

Alternative process schemes for coal conversion. Progress report 

No. 2, February 1-April 30, 1979, 5:14639 (BNL—S51075) 
METHANE/SOLUBILITY 

Effect of gas solubility on electrical conductivity of geothermal 

brines, 5:15513 
METHANOL/CHEMICAL REACTIONS 

Catalytic conversion of methanol to low molecular weight 

hydrocarbons (Dissertation), 5:15043 (COO—4717-T1) 
METHANOL/DECOMPOSITION 

Kinetic analysis of complex reaction systems-methanol conversion 

to low molecular weight olefins, 5:16260 (CONF-791108—17) 
METHIONINE/METABOLISM 

Methionine metabolism and ethylene formation in etiolated pea 

stem sections, 5:16764 
METHIONINE/RADIOIMMUNOASSAY 

Radioimmunoassay of soybean proteins having high methionine, 
high half-cystine content. Quantitative variation in seeds of Ms 
plants and of a sampling of the World Collection, 5:16772 

METHYL ETHER/CHEMICAL REACTION YIELD 

Kinetic analysis of complex reaction systems-methanol conversion 

to low molecular weight olefins, 5:16260 (CONF-791108—17) 
METHYL IODIDE/CHEMICAL REACTIONS 

Oxydesulfurization of coal treated with methy! iodide: 

implications for removal of organic sulfur, 5:14626 (ISM—266) 
METHYL METHANESULFONATE/BIOLOGICAL EFFECTS 

Structural integrity of DNA and radiosensitivity of celis as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 


MFTF DEVICES/SPECIFICATIONS 


METHYL METHANESULFONATE/RADIOSENSITIVITY 

EFFECTS 

Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 

METHYLENE BLUE/COMPLEXES 

Electron transfer reactions of excited dyes with metal complexes. 
Progress report, March 1, 1978-February 28, 1979 (Iron- 
methylene blue), 5:16232 (COO—2889-7) 

METHYLENE BLUE/EXCITED STATES 

Previously unreported intense absorption band and the pK/sub A/ 

of protonated triplet methylene blue, 5:16263 (COO—2889-6) 
METHYLENE RADICALS/REACTION KINETICS 

a of product formation during the photolysis of ketene, 
| 

METHYLIDENE RADICALS 

See METHYLENE RADICALS 
METHYLTHIOAMINOBUTYRIC ACID 

See METHIONINE 
MEXAMINE/BIOL)OGICAL EFFECTS 

Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 

MEXAMINE/MEMBRANE TRANSPORT 

Autoradiographic study of permeability of HeLa cells to *H- 

mexamine, 5:16781 
MEXAMINE/RADIOSENSITIVITY EFFECTS 

Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 

MEXICO 
See also CERRO PRIETO GEOTHERMAL FIELD 
MEXICO/PETROLEUM INDUSTRY 
— of Mexican oil on the world oil market, 5:14807 (NP— 
24324) 
MFTF DEVICES/ADIABATIC PROCESSES 
Physics basis for MFTF-B, 5:17205 (UCID— 18496(Pt.2)) 
MFTF DEVICES/CONTROL SYSTEMS 

Control and diagnostic data structures for the MFTF, 5:17275 
(UCRL—82962) 

Date base management system for the MF TF, 5:17276 (UCRL— 
82963) 

MFTF exception handling system, 5:17251 (UCRL—82952) 

MFTF supervisory control and diagnostics system hardware, 
$:17277 (UCRL—82967) 

Overview of MFTF supervisory control and diagnostics system 
software, 5:17273 (UCRL—82955) 

Results of studies performed on the model of the MFTF 
Supervisory Control and Diagnostics System (SCDS), 5:17274 
(UCRL—82957) 

MFTF DEVICES/DATA ACQUISITION SYSTEMS 

Date base management system for the MFTF, 5:17276 (UCRL— 
82963) 

MFTF plasma diagnostics data acquisition system, 5:17172 
(UCRL—82888) 

MFTF supervisory control and diagnostics system hardware, 
5:17277 (UCRL—82967) 

Overview of MFTF supervisory control and diagnostics system 
software, 5:17273 (UCRL—82955) 

Results of studies performed on the model of the MFTF 
Supervisory Control and Diagnostics System (SCDS), 5:17274 
(UCRL—82957) 

MFTF DEVICES/LOSS CONE INSTABILITY 
Physics basis for MFTF-B, 5:17205 (UCID— 18496(Pt.2)) 
MFTF DEVICES/NEUTRAL BEAM SOURCES 

Computer code determination of tolerable accel current and 
voltage limits during startup of an 80 kV MFTF sustaining 
neutral beam source, 5:17245 (UCRL—82953) 

MFTF DEVICES/PLASMA DIAGNOSTICS 

MFTF plasma diagnostics data acquisition system, 5:17172 
(UCRL—82888) 

MFTF DEVICES/PLASMA GUNS 

Development of a Plasma Streaming System for the Mirror Fusion 
Test Facility, 5:17246 (UCRL—82982) 

MFTF DEVICES/PLASMA MACROINSTABILITIES 

Physics basis for MFTF-B, 5:17205 (UCID— 18496(Pt.2)) 

MFTF DEVICES/POWER SUPPLIES 

Digital simulation of the MFTF power supply system using 
EMTP, 5:17227 (UCRL—82946) 

MFTF 230 kV pulsed power substation, 5:17230 (UCRL—82949) 

Overview of the MFTF electrical systems, 5:17228 (UCRL— 
82947) 

MFTF DEVICES/SPECIFICATIONS 
Physics basis for MFTF-B, 5:17214 (UCID—18496(Pt.1)) 
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MFTF DEVICES/TRANSPORT THEORY 
Physics basis for MFTF-B, 5:17205 (UCID—18496(Pt.2)) 
MHD CHANNELS/BOUNDARY LAYERS 
Hi etic field MHD Generator Program: progress report, 
S505 (FE—2341-12) 
Plasma measurements of Joule heating effects in the near electrode 
region of an open cycle MHD generator, 5:15960 (FE—2341- 


12 
MHD CHANNELS/DESIGN 
Magnetohydrodynamic device (Patent), 5:15961 
MHD CHANNELS/FLOW MODELS 
Convective heat transfer in MHD channels and its influence on 
channel performance, 5:15954 (CONF-800104—5) 
MHD CHANNELS/HEAT TRANSFER 
Convective heat transfer in MHD channels and its influence on 
channel performance, 5:15954 (CONF-800104—5) 
Heat transfer including radiation and slag particles evolution in 
MHD channel-I, 5:15957 (CONF-800104— 
MHD CHANNELS/JOULE HEATING 
Plasma measurements of Joule heating effects in the near electrode 
region of an open cycle MHD generator, 5:15960 (FE—2341- 
12 


— CHANNELS/MAGNETIC FIELDS 
— —— field MHD Generator Program: progress report, 
15959 (FE—2341-12) 
— CHANNELS/PLASMA INSTABILITY 
os < —_ field MHD Generator Program: progress report, 
15959 (FE—2341-12) 
MHD CHANNELS/POWER CONDITIONING CIRCUITS 
Power take-off analysis for diagonally connected MHD channels, 
5:15955 (CONF-800104—6 
MHD CHANNELS/PROTECTIVE COATINGS 
Electrode system maintenance processes in slagging MHD 
enerators. Final report, 5:15958 (EPRI-AF—1223) 
MHD CHANNELS/SLAGS 
Electrode system maintenance processes in slagging MHD 
enerators. Final report, 5:15958 (EPRI-AF—1223) 
MHD GENERATOR AEDC 
MHD high performance demonstration experiment. Interagency 
agreement No. ET-78-I-01-2895. Quarterly progress report, 
October 1-December 31, 1978, 5:15937 (CONS—2895-T1) 
MHD high performance demonstration experiment. Interagency 
agreement No. ET-78-I-01-2895. Quarterly progress report, 
January 1-March 31, 1979, 5:15938 (CONS—2895-T2) 
MHD GENERATOR CFFF 
MHD Coal-Fired Flow Facility. Annual technical progress 
report, January-December 1978, 5:15939 (FE—1760-40) 
MHD Coal-Fired Flow Facility. Quarterly technical progress 
report, April-June 1979, 5:15973 (FE—1760-42) 
MHD GENERATOR CFFF/SUPERCONDUCTING 
MAGNETS 
Cryogenic aspects of the UTSI CFFF superconducting dipole 
magnet for MHD research, 5:15948 (CONF-790815—35 
Safety analysis of the UTSI-CFFF superconducting magnet, 
5:15947 (CONF-7908 15—34) 
MHD GENERATOR U-25/MHD CHANNELS 
Power take-off analysis for diagonally connected MHD channels, 
5:15955 (CONF-800104—6) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
DISK MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATOR AEDC 
MHD GENERATOR U-25 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/COMPUTER CODES 
Modified NASA-Lewis Chemical Equilibrium Code for MHD 
applications, 5:15946 (ANL/MHD—79-15) 
MHD GENERATORS/FLUCTUATIONS 
Experiments —t inhomogeneities in combustion MHD 
generators, 5:15944 (FE—2341-12) 
Fluctuations in combustion MHD generator systems, 5:15943 
(FE—2341-12) 
High pay field MHD Generator Program: progress report, 
715959 (FE—2341-12) 
MHD GENERATORS/FLUORESCENCE SPECTROSCOPY 
Experiments ry; | inhomogeneities in combustion MHD 
enerators, 5:15944 (FE—2341-12) 
MH GENERATORS/ MAGNETIC FIELDS 
Fluctuations in combustion MHD generator systems, 5:15943 
(FE—2341-12) 
MHD GENERATORS/RESEARCH PROGRAMS 
High magnetic field MHD Generator Program. rt aid report, 
anuary | to March 31, 1979, 5:15942 (FA —2341- 
MHD HIGH PERFORMANCE DEMONSTRATION EXP. 
See MHD GENERATOR AEDC 
MICE/ANIMAL GROWTH 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
growth and radioresistance (y rays; mice), 5:16811 
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MICE/BIOLOGICAL LOCALIZATION 
Potential for gaseous contamination from energy extraction 
rocesses in the northern Great Plains, 5:16558 (IS—4733) 
MICE/BIOLOGICAL RADIATION EFFECTS 
Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid radioactive waste storage areas, 5:16803 (IDO—12088) 
MICE/HYBRIDIZATION 
Genetic relation of life span to metabolic rate for inbred mouse 
strains and their hybrids, 5:16748 
MICE/INGESTION 
Effect of fasting on the transit time of '**Ce in the mouse gut, 
5:16835 (NVO—192(Vol.2)) 
MICE/POPULATION DYNAMICS 
Species composition and local movement of small mammals on the 
es Waste Management Complex, Idaho National 
ering Laboratory Site, 5:16593 (IDO— 12088) 


MICE? DIATION SYNDROME 
Investigation of the mechanism of therapeutic effect of DNA 
— on experimental radiation sickness (y rays; mice), 


MICE/RADIOSENSITIVITY 

Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 

Effects of exogenous pyrimidine nucleotide DNA clusters on 

rowth and radioresistance (y rays; mice), 5:16811 
MICE/SPERMATOZOA 

Sperm shape abnormalities induced by energy-related 
hydrocarbons and industrial chemicals. EPA-1AG-D6-E681- 
AN, Progress report, July 1, 1978-December 31, 1978, 5:16875 
(UCID—18222- 8 

MICE/THERMOLUMINESCENT DOSIMETRY 

Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area, 5:16589 (IDO— 12088) 

Radiation doses to small mammals at the Idaho National 
Engineering Laboratory Radioactive Waste Management 
Complex, 5:16590 (IDO— 12088) 

MICHIGAN/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, Sault 
Sainte Marie and Blind River quadrangles, Michigan. Final 
report, 5:14903 (GJBX—39(80)(Vol.2)(Sault)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Cheboygan and Alpena quadrangles, Michigan. Final report, 
5:14901 (GJBX—39(80)(V ol.2)(Cheboy, ygan)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Escanaba quadrangle of Michigan and Wisconsin. Final report, 
5:14902 (GJBX—39(80)(V ol.2)(Escanaba)) 

Aerial gamma ray and magnetic survey: Minnesota Project, the 
Alpena, Blind River, Cheboygan, Escanaba, and Sault Sainte 
Marie quadrangles of Michigan and Wisconsin. Final report, 
5:14900 (GIBX—39(80)(Vol.1)) 

MICHIGAN/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, Sault 
Sainte Marie and Blind River quadrangles, Michigan. Final 
report, 5:14903 (GJBX—39(80)(Vol.2)(Sault)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Cheboygan and Alpena quadrangles, Michigan. Final report, 
5:14901 (GIBX—39(80XVol. 2)(Cheboygan)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Escanaba quadrangle of Michigan and Wisconsin. Final report, 
5:14902 (GJBX—39(80)(V ol.2)(Escanaba)) 

Aerial gamma ray and magnetic survey: Minnesota Project, the 
Alpena, Blind River, Cheboygan, Escanaba, and Sault Sainte 
Marie quadrangles of Michigan and Wisconsin. Final report, 
5:14900 (GJBX—39(80)(Vol.1)) 

MICROBALANCES/POWER SUPPLIES 

Improvement in the sensibility of a Cahn RG-2000 vacuum 

microbalance, 5:16328 
MICROBALANCES/VACUUM SYSTEMS 
Improvement in the sensibility of a Cahn RG-2000 vacuum 
microbalance, 5:16328 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS/RESEARCH PROGRAMS 
Hi th temperature circuit development at Sandia Laboratories, 
(COO—4081-T1) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 


YEASTS 

MICROORGANISMS/BIOLOGICAL REPAIR 

Ultraviolet disinfection of municipal effluents, 5:16904 
MICROORGANISMS/METABOLISM 

Microbial degradation of halogenated hydrocarbons, 5:16663 
MICROORGANISMS/RESPIRATION 

Effects of transuranics on desert ecosystem processes: an 

exploratory study, 5:16857 (NVO—192(Vol.1)) 
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MICROPROCESSORS/TESTING 
Automated TLD system for gamma radiation monitoring, 5:16411 
(CONF-791037—24) 
MICROSCOPY 
See also ELECTRON MICROSCOPY 
ION MICROSCOPY 
MICROSCOPY/AUTOMATION 
Automated microscopical method for the characterization of 
yrite in coal, 5:14702 (FE—2030-TR 16) 
MICROSPHERES/FABRICATION 
Fabrication of ong spheres for laser fusion targets, 5:15024 
(UCRL—83395) 
MICROWAVE AMPLIFIERS/SPECIFICATIONS 
Development program for a 200 kW, CW, 110 GHz ore. 
Quarterly report No. 1, June-September 1979, 5:16386 (ORNL/ 
SUB—33200/1) 
MICROWAVE EQUIPMENT 
See also HETERODYNE RECEIVERS 
MICROWAVE AMPLIFIERS 
RADIO EQUIPMENT 
SQUID DEVICES 
MICROWAVE EQUIPMENT/SPECTROMETERS 
Microwave spectrometer for the detection of transient gaseous 
species, 5:16409 (LBL—7293) 
OWAVE POWER TRANSMISSION/ENVIRONMENTAL 
IMPACTS 
Proceedings of the workshop on meteorological effects of satellite 
power system rectenna operation and related microwave 
transmission problems, 5:15122 (CONF-7808114—) 
MICROWAVE RADIATION/ENVIRONMENTAL EFFECTS 
Investigation of microwave effects on terrestrial ecosystems 
ro ), 5:16903 (PNL—3300(Pt.2)) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIDWEST REGION 
See also IOWA 
KANSAS 
MISSOURI 
NEBRASKA 
MIDWEST REGION/GEOLOGICAL SURVEYS 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 
MILK/COOLING 
Saving of energy during the cooling of milk and the heating of 
water on farms, 5:16075 
MILK/DRYING 
Recovery of heat from exhaust air of spray driers in dairy 
industry, 5:16080 
MILK/GEOTHERMAL HEATING 
Geothermally pasteurized milk process, 5:15611 (SAN—2118-1) 
MILK/PASTEURIZATION 
Geothermally pasteurized milk process, 5:15611 (SAN—2118-1) 
MILL TAILINGS/RADIONUCLIDE MIGRATION 
Characterization of uranium tailings cover materials for radon flux 
reduction, 5:14995 (NUREG/CR—1081) 
MILLET/PLANT BREEDING 
Potential for improving the protein content of pear! millet grain 
using induced mutations, 5:16790 
MINE HAULAGE/HYDRAULIC TRANSPORT 
Evaluation of alternate hydraulic transport concepts for coal 
haulage in underground mines, 5:14733 (FE—9033-T1) 
MINE MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL RESOURCES/RESERVES 
Energy-related minerals, 5:15881 (DOE/IA—0009-2) 
MINERAL WASTES/CHEMICAL COMPOSITION 
Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE—2542-23) 
Utilization of coal associated minerals. Quarterly report No. 7, 
April 1, 1979-June 30, 1979, 5:14743 (FE—2721-7) 
MINERAL WASTES/FRACTIONATION 
Utilization of coal associated minerals. Quarterly report No. 7, 
April 1, 1979-June 30, 1979, 5:14743 (FE—2721-7) 
MINERAL WASTES/LEACHING 
Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE—2542-23) 
Trace element characterization and removal from coal and coal 
wastes, 5:14720 (LA—8240-MS) 
MINERAL WASTES/POLLUTION CONTROL 
Trace element characterization and removal from coal and coal 
wastes, 5:14720 (LA—8240-MS) 
MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Utilization of coal associated minerals. Quarterly report No. 7, 
April 1, 1979-June 30, 1979, 5:14743 (FE—2721-7) 


See also APATITES 
CHALCOPYRITE 
CLAYS 


DOLOMITE 
FLUORITE 
SILICA 
TEKTITES 
MINERALS/MONITORING 
Fossil peste A pro; . I. Mining research and development: coal 
analysis. I. Advanced research and technolo 
ps ote opment. Technical progress report, 1 April-30 June 1978, 
a. 14746 (IS—4711) 


— also COAL MINES 
URANIUM MINES 
Directory of mining enterprises for 1978 (Montana), 5:14739 
MINES/SAFETY 

Mine health and safety in-house research, development, and 
demonstration in fiscal year 1979. Information -ircular, 5:14758 
(PB—296905) 

Mine health and safety contract research, development, and 
demonstration in fiscal year 1979. Information circular, 5:14759 
na 1) 


See also ROOF BOLTS 
MINING EQUIPMENT/ELECTRIC CABLES 
Cables for face eq re standardization of requirements. 
mos) (annual) 1 August 1977-31 July 1978, 5:14735 (P’ 


‘A/DISTRICT HEATING 

District heating/co; — eneration application studies for the 
Minneapolis-St. Paul area: methods and cost estimates for 
coma existing ae AS - hot-water district heating, 
5:16098 (ORNL/TM—6830/P: 

MINNESOTA/GEOLOGICAL SURVEYS 

Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 

MINNESOTA/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, Thief 
River Falls quadrangle of Minnesota/North Dakota. Final 
a 5:14880 (GJBX—13(80)(Vol.2)(ThiefRiver)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Fargo 
quadrangle of Minnesota/North Dakota. Final report, 5:14877 
(GIBX—13(80)(Vol.2)(Fargo)) 

Aerial gamma ray and magnetic survey: Minnesota Project, New 
Ulm quadrangle of Minnesota. Final report, 5:14913 (GJBX— 
SS 2)(New-Ulm)) 

erial gamma ray and magnetic survey: Minnesota Project, St. 
Cloud quadrangle of Minnesota. Final report, 5:14912 (GJBX— 
13(80)Vol. 2)(St.Cloud)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Watertown pant te of South Dakota/Minnesota. Final 
report, 5:14881 (GJBX—13(80)(Vol.2)(Watertown)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank pot i of of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX— 
13(80)(Vol.2)(Milbank)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Grand 
Forks quadrangle of Minnesota/North Dakota. Final report, 
5:14878 (GJBX—13(80)(Vol.2)(GrandForks)) 

MINNESOTA/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, Thief 
River Falls quadrangle of Minnesota/North Dakota. Final 
report, 5:14880 (GJBX—13(80)(Vol.2)(ThiefRiver)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Fargo 

quadrangle of Minnesota/North Dakota. Final report, Ss: 14877 
(as BX— 13(80)(Vol.2)(Fargo)) 

Aerial gamma ray and magnetic survey: Minnesota Project, New 
Ulm quadrangle of Minnesota. Final report, 5:14913 (GIBX— 
13(80)(Vol.2)(New-Ulm)) 

Aerial gamma ray and magnetic survey: Minnesota Project, St. 
Cloud quadrangle of Minnesota. Final report, 5:14912 (GJBX— 
13(80)(Vol.2)(St.Cloud)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Watertown quadrangle of South Dakota/Minnesota. Final 
report, 5:14881 (GJBX—13(80)(Vol.2)(Watertown)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank quadrangle of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX-—- 
13(80)(Vol.2)(Milbank)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Grand 
Forks quadran ee of Minnesota/North Dakota. Final report, 
5:14878 (GJBX—13(80)(V ol.2)(GrandForks)) 

MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Solarization of heliostat glasses, 5:15442 (SAND—79-8754) 





MIRRORS/IMPACT TESTS 


MIRRORS/IMPACT TESTS 
Simulated hail test facility, 5:15438 (SAND—79-1114) 
MIRRORS/OPTICAL PROPERTIES 
Thermal power systems, advanced solar thermal technology 
roject: glass for solar concentrator applications, 5:15435 
(JPL—5102-105) 
MIRRORS/PHYSICAL PROPERTIES 

Thermal power systems, advanced solar thermal technology 
project: glass for solar concentrator applications, 5:15435 
(JPL—S5102-105) 

MIRRORS/SERVICE LIFE 
Silver deterioration in second surface solar mirrors, 5:15441 
(SAND—79-8276) 
MIRRORS/SPECIFICATIONS 
Development of mirror specifications, 5:15287 (SAND—79-8073) 
MIRRORS/TESTING 

Silver deterioration in second surface solar mirrors, 5:15441 

(SAND—79-8276) 
MIRRORS (MAGNETIC) 

See MAGNETIC MIRRORS 
MISSOURI/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

MISSOURI/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume 1 and Volume 2B. Paducah quadrangle. 
Final report (NURE program), 5:14905 (GJBX—41(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
cuadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2C. Poplar 
Bluff quadrangle , 5:14906 (GJBX—42(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2D. Rolla 
quadrangle , 5:14907 (GJBX—43(80)) 

MISSOURI/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

MISSOURI/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles. Volume | and Volume 2B. Paducah quadrangle. 
Final report (NURE program), 5:14905 (GJBX—41(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, I'linois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2C. Poplar 
Bluff quadrangle , 5:14906 (GJBX—42(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
Tennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2D. Rolla 
quadrangle , 5:14907 (GJBX—43(80)) 

MISSOURI/TAXICABS 

Share A Fare: a user-side subsidy transportation program for 
elderly and handicapped persons in Kansas City, Missouri. Final 
report, May 1977-December 1978, 5:16040 (UMTA-MA—06- 
0049-79-11) 

MISSOURI/VANPOOLING 

Share A Fare: a user-side subsidy transportation program for 
elderly and handicapped persons in Kansas City, Missouri. Final 
report, May 1977-December 1978, 5:16040 (UMTA-MA—06- 
0049-79-11) 

MISSOURI RIVER BASIN/LAND USE 

Missouri River Basin state and Federal water and related land 
resource program: fiscal years 1979-1985. Volume 1. Federal 
agency program descriptions and generalized summary tables, 
5:15883 (DOE/TIC—11061(Vol.1)) 
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MISSOURI RIVER BASIN/WATER RESOURCES 
Missouri River Basin state and Federal water and related land 
resource program: fiscal years 1979-1985. Volume 1. Federal 
agency program descriptions and generalized summary tables, 
5:15883 (DOE/TIC—1 1061(Vol. 5) 
MITOCHONDRIA/MEMBRANE TRANSPORT 
Citrate and succinate uptake by potato mitochondria, 5:16738 
MITOMYCIN/BIOLOGICAL EFFECTS ; 
Mitomycin c-induced sister chromatid exchanges and classical 
chromosome lesions in cultured lymphocytes of saguinus 
oedipus Oedipus and saguinus fuscicollis illigeri, 5:16760 (DOE/ 
TIC—11099) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODIFIED IN-SITU PROCESSES 
See also OXY MODIFIED IN-SITU PROCESS 
MODIFIED IN-SITU PROCESSES/ECONOMIC ANALYSIS 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
MODIFIED IN-SITU PROCESSES/REMOTE SENSING 
Preliminary study of the remote sensing of a modified in situ oil 
shale retort by electromagnetic methods, 5:14860 (SAND—79- 


1998) 
MODIFIED IN-SITU PROCESSES/VOID FRACTION 
Preliminary study of the remote sensing of a modified in situ oil 
shale retort by electromagnetic methods, 5:14860 (SAND—79- 
1998 


MOLDAVITES 
See TEKTITES 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR IONS/COLLISIONS 
C3 45” and NCO* ~ molecular ion structure determination by 
Coulomb explosion, 5:16973 (BNL—27326) - 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULE COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
MOLECULE-MOLECULE COLLISIONS 
PHOTON-MOLECULE COLLISIONS 
MOLECULE COLLISIONS/ENERGY TRANSFER 
Sensitivity analysis of rotational energy transfer processes to the 
intermolecular poiential, 5:17003 
MOLECULE-MOLECULE COLLISIONS/QUANTUM 
MECHANICS 
Analysis and extension of some recently proposed classical models 
for electronic degrees of freedom, 5:17002 
MOLECULES/A RPTION SPECTROSCOPY 
Chemical physics, 5:16999 (ORNL—5595) 
MOLECULES/IONIZATION 
Chemical physics, 5:16999 (ORNL—5595) 
MOLTEN SALTS/COMPATIBILITY 
Molten salt compatibility, 5:15302 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
MOLTEN SALTS/PHYSICAL PROPERTIES 
Molten salt compatibility, 5:15302 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
MOLYBDENUM/CRITICAL CURRENT 
Flux pinning by crystalline precipitates in an amorphous 
superconducting matrix, 5:16294 
MOLYBDENUM/ION COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
MOLYBDENUM/MAGNETIC FLUX 
Flux pinning by crystalline precipitates in an amorphous 
superconducting matrix, 5:16294 
MOLYBDENUM/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
MOLY BDENUM/PRODUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
MOLYBDENUM ALLOYS/SOLVENT PROPERTIES 
Enhanced terminal solubilities for hydrogen in niobium alloyed 
+ a pa titanium and molybdenum, 5:16161 (CONF- 
1132—3) 
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MOLYBDENUM COMPLEXES/MOLECULAR STRUCTURE 
Synthesis and structure of two octahedral molybdenum chloride 
sulfide clusters, 5:16250 (IS-T—881 
MOLYBDENUM IONS/ENER TRANSITIONS 
2s 2p *P,°—> 2s? So intercombination line in beryllium-like 
ton, molybdenum and tungsten, 5:17183 ( 264-7) 
Breit-Pauli approximation for highly ionized beryllium-like ions 
Kr XXXIII, Mo XXXIX and W LXXI, 5:17184 (COO—4264-8) 
MOLYBDENUM IONS/ION-ATOM COLLISIONS 
Measurements of electron transfer from hydrogen atoms and 
molecules to multicharged ions, using the Tandem Van de 
Graaff (2.9 and 3.4 x 10° cm/s), 5:16995 (ORNL—5498) 
MOLYBDENUM IONS/OSCILLATOR STRENGTHS 
Breit-Pauli ap roximation for highly ionized beryllium-like ions 
Kr XXXIII, Mo XXXIX and W LXXI, 5:17184 (COO—4264-8) 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Process for the disproportionation of petroleum hydrocarbons 
(Patent), 5:14796 
MOLYBDENUM OXIDES/REDUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
MOMENTUM TRANSFER/SIMULATION 
Combustion research, 5:16334 (LBL—8619) 
MONITORING 
See also RADIATION MONITORING 
MONITORING/QUALITY ASSURANCE 
Summary of audit performance: measurement of SO2, NO2, CO, 
sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
MONITORING NETWORK 
See MONITORING 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOMERS/POLYMERIZATION 
Bulk polymerization and stability of anaerobic adhesives, 5:16233 
(MLM—2647 
MONTANA/AQUATIC ECOSYSTEMS 
Aquatic ecosystem, 5:16631 (IS—4733) 
MONTANA/COAL MINES 
Directory of mining enterprises for 1978, 5:14739 
Existing and proposed surface and undergoing coal mines region 


VIII summary, 5:14736 (PB—295332) 
MONTANA/INSOLATION 
Montana solar radiation measuring network, 5:15090 (CONF- 


790845—) 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

MONTANA/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Idaho Project, Hailey, 
Idaho Falls, Elk City quadrangles of Idaho/Montana and Boise 
quadrangle, Oregon/Idaho. Final report, 5:14872 (GJBX— 
10(80)(Vol.1)) 

Aerial gamma ray and magnetic survey: Idaho Project, Elk City 
quadrangle of Idaho/Montana. Final report, 5:14874 (GJBX— 
10(80)(V ol.2)(Elk)) 

MONTANA/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central = pred station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

MONTANA/MINES 
Directory of mining enterprises for 1978, 5:14739 
MONTANA/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Idaho Project, Hailey, 
Idaho Falls, Elk City quadrangles of Idaho/Montana and Boise 
quadrangle, Oregon/Idaho. Final report, 5:14872 (GJBX— 
10(80)(Vol.1)) . 

Aerial gamma ray and magnetic survey: Idaho Project, Elk City 
quadrangle of Idaho/Montana. Final report, 5:14874 (GJBX— 
10(80)(V ol.2)(Elk)) 

MONTMORILLONITE/ION EXCHANGE 

Sodium-calcium ion exchange on clay minerals at moderate to 

high ionic strengths (Dissertation), 5:16246 (DOE/TIC—10284) 
MOORINGS 

Floating breakwater performance comparison, 5:16342 (LBL— 

9707) 
MORTALITY/FORECASTING 

Manual estimation of casualties due to fallout from a nuclear 

attack, 5:16910 (ORNL—5308) 
MOTORS/DAMAGE 

Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations ex; to 

_ residual oil combustion products, 5:16190 (ORNL/TM—6840) 


COSA 
See MUCOUS MEMBRANES 


MUCOUS MEMBRANES/HYDROLYSIS 
Effects of some pharmacological agents on radiation-induced 
disturbances of membrane digestion in rats (Amizil; atropine; 
hexonium; octadin), 5:16822 
TI-CHANNEL ANALYZERS/DATA PROCESSING 
Simple solution to a problem arising from the processing of finite 
accuracy digital data using integer arithmetic, 5:17042 (DOE/ 
ER/10364—6) 
MULTIPHASE FLOW/DENSITY 
Application of reconstructive tomography to the measurement of 
density distribution in two-phase flow, 5:16323 (CONF- 
800502—3) 
MULTIPLIER TUBES 
See ELECTRON MULTIPLIERS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Energy conservation and production in a packed-bed anaerobic 
bioreactor, 5:15044 (CONF-800129—4) 
MUNICIPAL WASTES/GASIFICATION 
Method and an apparatus for preventing deposits in a process 
pee system for a gas generator plant or the like (Patent), 
715051 
MUNICIPAL WASTES/PROCESSING 
Energy analysis, 5:15863 (ILBL—8619) 
MUNICIPAL WASTES/RECYCLING 
Trash to cash. Missouri's markets for recyclables, 5:16069 (PB— 


294503) 
MUNICIPAL WASTES/WASTE MANAGEMENT 

Effect of existing law on the financing of municipally sponsored 
systems for converting waste to energy, 5:15935 (CONF- 
800129—1) 

The interaction between urbanization and land: quality and 
quantity in environmental planning and design. solid waste 
management. Technical documentation, 5:16100 (PB—294563) 

US Department of Energy's methane from landfills program, 
5:15045 (CONF-7910126—1) 

MUON PROBES 

Measuring macroscopic diffusion of positive muons in metals, 

5:17129 
MUONS MINUS/PAIR PRODUCTION 
Perturbative versus asymptotic freedom corrections in Drell-Yan 


rocesses, 5:17030 
MUONS PLUS/PAIR PRODUCTION 
Perturbative versus asymptotic freedom corrections in Drell-Yan 
rocesses, 5:17030 
MU: 
See also MYOCARDIUM 
MUSCLES/BLOOD FLOW 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 


16812 
MUSCLES/RADIATION INJURIES 
State of muscular coat of the stomach following local irradiation 
(X rays; rats), 5:16824 
MUSCLES/RADIOSENSITIVITY 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSTARD 
See BRASSICA 
MUTAGEN SCREENING 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 
MUTAGENESIS/DOSE-RESPONSE RELATIONSHIPS 
Genetic effects of different modes and times of exposure of black 
currants to radiation (y rays), 5:16789 
MUTAGENESIS/TIME DEPENDENCE 
Genetic effects of different modes and times of exposure of black 
currants to radiation (y rays), 5:16789 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
LETHAL MUTATIONS 
MUTATIONS/RADIOINDUCTION 
Age-related dynamics of radiosensitivity of offspring of irradiated 
and nonirradiated male Drosophila (y rays; x rays), 5:16826 
Genetic effects of different modes and times of exposure of black 
currants to radiation (y rays), 5:16789 
MX DEVICES 
See MFTF DEVICES 





MYOCARDIUM/BIOLOGICAL RADIATION EFFECTS 


MYOCARDIUM/BIOLOGICAL RADIATION EFFECTS 
Morphofunctional distinctions of cardiac lesions following 
intratracheal and intravenous administration of polonium 210 
(Rabbits), 5:16837 
MYOCARDIUM/RADIONUCLIDE KINETICS 
Morphofunctional distinctions of cardiac lesions following 
intratracheal and intravenous administration of polonium 210 
(Rabbits), 5:16837 


NAD 


‘Nicoti dose, 





(Ni ine dinucleotide.) 
NAD/BIOLOGICAL RADIATION EFFECTS 
Nicotinamide coenzymes of the rat thymus in the postradiation 
period (y rays), 5:16777 
NADH2 
(Diphosphodihydropyridine nucleotide.) 
NADH2/BIOLOGICAL RADIATION EFFECTS 
Nicotinamide coenzymes of the rat thymus in the postradiation 
7 (y rays), 5:16777 


(Coenzyme II.) 
NADP/BIOLOGICAL RADIATION EFFECTS 
Nicotinamide coenzymes of the rat thymus in the postradiation 
period (y rays), 5:16777 
NAPHTHALENE/DETECTION 
Detection of naphthalene by the blue crab, Callinectes sapidus, 
5:16638 
NAPHTHALENE/REACTION KINETICS 
Gas phase uv-visible spectra of reacting hydroaromatics systems, 
5:16268 
NAPHTHALENE/ULTRAVIOLET SPECTRA 
Gas phase uv-visible spectra of reacting hydroaromatics systems, 
5:16268 
NAPHTHALENE/VISIBLE SPECTRA 
Gas phase uv-visible spectra of reacting hydroaromatics systems, 
5:16268 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY ACT/ENERGY CONSERVATION 
National Energy Conservation Policy Act: an evaluation, 5:15904 
NATIONAL GOVERNMENT/RESEARCH PROGRAMS 
Inventory of Federal Energy-Related Environment and Safety 
Research for FY 1978. Volume III, interactive terminal users 
guide, 5:16426 (DOE/EV—0057(Vol.3)) 
NATIONAL GOVERNMENT/US DOE 
Inventory of Federal Energy-Related Environment and Safety 
Research for FY 1978. Volume III, interactive terminal users 
guide, 5:16426 (DOE/EV—0057(Vol.3)) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/AVAILABILITY 
Evaluating energy and capacity shortages: the 1976-77 natural gas 
shortage. Final report, 5:14831 (EPRI-EA—1215(Vol.1)) 
NATURAL GAS/COMBUSTION 
Handbook of industrial gas utilization: engineering principles and 
practice, 5:16340 
NATURAL GAS/ENERGY CONSERVATION 
Overview of research and development activities in improved 
industrial gas utilization, 5:16046 (GRI—78/0002) 
NATURAL GAS/MEETINGS 
26th DGMK general meeting in Berlin, October 4-6, 1978, 5:14760 
(INKA-Conf—78-068-000) 
NATURAL GAS/ODORIZATION 
Development of new gas odorants, 5:14827 (GRI—78/0019) 
NATURAL GAS/PRODUCTION 
Geopressured-geothermal commercialization: four mid-term 
cameos, 5:15554 
Overview of research and development activities in 
unconventional natural gas recovery, 5:14823 (GRI—78/0001) 
NATURAL GAS/REGULATIONS 
Producer regulation and the Natural Gas Policy Act of 1978, 
5:15924 
NATURAL GAS/RESEARCH PROGRAMS 
Fossil Energy Program report. University activities, 1 October 
1977-30 September 1978 (US DOE supported), 5:14619 (DOE/ 
FE—0002/2) 
Fossil energy. Program report, 1 October 1977-30 September 1978 
(US DOE), 5:14618 (DOE/FE—0001/1(Vol.1)) 
NATURAL GAS/ROYALTIES 
Oil and gas royalty collections--serious financial management 
problems need congressional attention. Report to the cong;ess, 
5:14815 (PB—294075) 
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NATURAL GAS/SUPPLY AND DEMAND 

Evaluation of natural gas supply/demand models. Final report for 

1979, 5:14830 (GRI—78/0005) 
NATURAL GAS APPLIANCES 

See GAS APPLIANCES 
NATURAL GAS DEPOSITS/EVALUATION 

Characterization and assessment of the gas potential in the eastern 
interior basins: norhwestern Appalachian Basin, 5:14822 
(MLM—2690(OP)) 

NATURAL GAS DEPOSITS/RESOURCE ASSESSMENT 

Unconventional gas sources: characterization and assessment. 
Final report for 1979 (Coalbeds; geopressured; eastern gas 
shales; western sands), 5:14821 (GRI—79/0010) 

NATURAL GAS USTRY/EMERGENCY PLANS 

US oil and gas system representation in the EEMIS data structure 
(Energy Emergency Management Information System), 5:15923 
(BNL—51077) 

NATURAL GAS INDUSTRY/ENVIRONMENTAL IMPACTS 

Assessment of environmental and safety aspects for the enhanced 
recovery of gas from unconventional sources, 5:14828 (PNL— 
3300(Pt.2)) 

NATURAL GAS INDUSTRY/OCCUPATIONAL SAFETY 

Assessment of environmental and safety aspects for the enhanced 
recovery of gas from unconventional sources, 5:14828 (PNL— 
3300(Pt.2)) 

NATURAL GAS WELLS/DRILLING EQUIPMENT 

Apparatus and method for re-entering and cementing an 

underwater well (Patent), 5:14773 
NATURAL GAS WELLS/GAS INJECTION 

Enhanced recovery by injection of treated exhaust gases from 
existing engines. Phase I report, September 21, 1978-July 31, 
1979, 5:14768 (METC—8392-T1) 

NATURAL GAS WELLS/GAS LIFTS 
Kick-over apparatus (Patent), 5:14777 
NATURAL GAS WELLS/OFFSHORE PLATFORMS 
Floating island for extracting or processing gas (Patent), 5:14825 
NATURAL GAS WELLS/SEALS 

Use of glow discharge techniques to improve the environmental 
resistance and lubricity of elastomers for use in deep sour gas 
wells, 5:14824 (SAND—79-2157C) 

NEBRASKA/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central aed station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

NEBRASKA/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Nebraska/Texas Project, 
the Alliance and Scottsbluff quadrangles of Nebraska. Final 
report, 5:14886 (GJBX—25(80)(Vol.1)) 

Aerial gamma ray and magnetic survey: Nebraska/Texas survey, 
Alliance quadrangle of Nebraska. Final report, 5:14887 
(GIBX—25(80)(Vol.2)(Alliance)) 

Aerial gamma ray and magnetic survey: Nebraska/Texas survey, 
Scottsbluff quadrangle of Nebraska. Final report, 5:14888 
(GIBX—25(80)(V ol.2)(Scottsbluff)) 

NEBRASKA/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

NEBRASKA/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Nebraska/Texas Project, 
the Alliance and Scottsbluff quadrangles of Nebraska. Final 
report, 5:14886 (GJBX—25(80)(Vol.1)) 

Aerial apna ray and magnetic survey: Nebraska/Texas survey, 
Alliance ‘= rangle of Nebraska. Final report, 5:14887 
(GJBX 3(80XVol. 2)(Alliance)) 

Aerial gamma ray and magnetic survey: Nebraska/Texas survey, 
Scottsbluff quadrangle of Nebraska. Final report, 5:14888 
(GIBX—25(80)(Vol.2)(Scottsbluff)) 

NECROSIS/RADIOINDUCTION 

State of muscular coat of the stomach following local irradiation 

(X rays; —_. 5:16824 
NEGATIVE IO 

See ANIONS 
NEODYMIUM/NEUTRON REACTIONS 

Fast neutron capture cross section measurements, evaluations and 
model calculations of fission product nuclei (0.5 to 4.0 MeV), 
5:17079 (CONF-791223—5) 

NEODYMIUM 149/BETA-MINUS DECAY 
—— decay of 1.7-h '*°Nd to levels of transitional '*°Pm, 
:17077 
NEODYMIUM 150 TARGET/NEON 20 REACTIONS 

Gamma-ray continuum spectra from heavy-ion reactions (115 and 
130 MeV), 5:17095 (ORNL —5498) 

NEODYMIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
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NEODYMIUM OXIDES/EVAPORATION 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
— 7706168—) 


See ANTIBIOTICS 
NEON 20 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
More simple-SIMON results for fast ?°Ne + 7°*U collisions (5 
GeV), 5:17114 (ORNL—5498) 
Nuclear charge distributions from reactions between Ne and 
271 (115 and 167.5 MeV), 5:17059 (ORNL—5498) 
suo ly —- of Ne + ®Cu (165 MeV), 5:17074 
NEON 20 REACTIONS/ELASTIC SCATTERING 
Back scattering and fusion in the ?°Ne + ™C system (54 to 84 
pd 5:17051 (ORNL—5498) 
20 REACTIONS/FUSION REACTIONS 
Deck scattering and fusion in the ?°Ne + 'C system (54 to 84 
MeV), 5:17051 (ORNL—5498) 
Experimental and theoretical investigations of the decays of ?*Fr 
and *°*Fr (100 to 150 MeV), 5:17104 (DOE/TIC—11100) 
Gamma-ray continuum spectra from heavy-ion reactions (115 and 
130 MeV), 5:17095 (ORNL—5498) 
Nuclear charge distributions from reactions between 7°Ne and 
271 (115 and 167.5 MeV), 5:17059 (ORNL—5498) 
NEON 20 REACTIONS/INELASTIC SCATTERING 
Back scattering and fusion in the Ne + ™C system (54 to 84 
MeV), 5:17051 (ORNL—5498) 
NEOPLASMS/EPIDEMIOLOGY 
Case control study of gastrointestinal and urinary tract cancer 
mortality and drinking water chlorination, 5:16893 
Epidemic problems and chlorination of drinking water and sewage 
in the Federal Republic of Germany, 5:16896 
Epidemiologic approach to the evaluation of organics in drinking 
water, 5:16887 
NEOPLASMS/RADIOINDUCTION 
Influence of y irradiation on the development of neoplastic disease 
in mice. I. Reticular tissue tumors, 5:16806 
Influence of y irradiation on the development of neoplastic disease 
in mice. II. Solid tumors, 5:16807 
Influence of y irradiation on the po tea of neoplastic disease 
in mice. III. Dose-rate effects, 5:16808 
Role of age in development of tumors in irradiated animals (‘y 
rays; rats), 5:16813 
IPPTUNIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
roundwaters and geologic media, 5:14960 (LA-UR—80-437) 
NE NIUM/DESORPTION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 
NEPTUNIUM/FISSION PRODUCTS 
Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684 
PTUNIUM 235/DISTRIBUTION 
Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (ORO—4447-102) 
NEPTUNIUM 235/SORPTION 
Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (OQRO—4447-102) 
NEPTUNIUM 237 TARGET/NEUTRON REACTIONS 
Actinide neutron cross sections program (0.01 to 10 eV), 5:17118 
(ORNL—5498) 
NEPTUNIUM COMPOUNDS/CRYSTAL STRUCTURE 
Synthesis and characterization of Pa(IV), Np(IV), and Pu(IV) 
borohydrides, 5:16254 (LBL—9874) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/BEAM OPTICS 
Mechanical design and fabrication of a convectively cooled ion 
accelerator for continuously operating neutral beam systems, 
5:17242 (LBL— 10095) 
NEUTRAL BEAM SOURCES/CONTAINERS 
Tokamak Fusion Test Reactor (TFTR) neutral beam line vacuum 
chamber cover structural analysis, 5:17271 (UCID—18223) 
NEUTRAL BEAM SOURCES/CONTROL SYSTEMS 
Neutral beam control systems for the Tandem Mirror Experiment, 
5:17226 (UCRL—82925) 
NEUTRAL BEAM SOURCES/DESIGN 
oe of 120 keV neutral beam injectors, 5:17239 (LBL— 
1 


TFTR neutral beam injector prototype hardware: its construction 
and performance, 5:17241 (LBL— 10089) 
NEUTRAL BEAM SOURCES/ELECTRIC CURRENTS 
—_ uter code determination of tolerable accel current and 
oltage limits during startup of an 80 kV MFTF sustaining 
nouial beam source, 5:17245 (UCRL—82953) 


NEUTRON REACTIONS/TOTAL CROSS SECTIONS 


ag gb BEAM SOURCES/ELECTRIC POTENTIAL 
code determination of tolerable accel current and 
os Hanis during startup of an 80 kV MFTF 
pe beam source, 5:17245 (UCRL—82953) 
"Fics coche ao obtoeencne f “ cegnet, $:17236 
formance of a two gap magnet, 
(LBL—10083) 
UUTRAL BEAM SOURCES/MAGNETIC SHIELDING 
DIII neutral beam shielding, 5:17237 (LBL—10084) 
NEUTRAL BEAM SOURCES/MECHANICAL STRUCTURES 
Tokamak Fusion Test Reactor (TFTR) neutral beam line vacuum 
chamber cover structural analysis, 5:17271 (UCID—18223) 
NEUTRAL BEAM SOURCES/NEUTRON EMISSION 
Neutron production by neutral beam sources, 5:17240 (LBL— 


0087) 
as es T apt pt Sw ye tac ceeaanies sondiie all 
tion of a large rectan; magnetic 
{Or 10085) for high intensity neutral beam injectors, 5:17238 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
Digital simulation of the MFTF ie supply system using 
MTP, 5: ope (UCRL—82' 
MFTF 230 kV pulsed power ~- a 5:17230 (UCRL—82949) 
Neutral “lad control systems for the Tandem Mirror Experiment, 
5:17226 (UCRL—82925) 
Overcurrent protection for the TFTR neutral beam sources 
during spark down, 5:17225 (CONF-791102—123) 
Protection of the MFTF accel power supplies, 5:17231 (UCRL— 


82950) 
Sustaining neutral beam power su ply system for the Mirror 
Fusion Test Facility, 5:17229 rir RL—82948) 


Neutral c phenomenolo 
x Oe x tu rie 5:17025 (DO) 
BEAMS/BEAM POCUSING MA MAGNETS 
10 aiieeeod 150 kiloampere pulsed i supply for the 
Fermilab neutrino focussing oats 716363 
NEUTRON BEAMS/BEAM 
Devel t of a ®Li-Xe oi wae neutron beam monitor at 
ORELA, 5:16385 (ORNL—5498) 
NEUTRON BEAMS/BEAM PRODUCTION 
Neutron total cross sections for filter, fission, and fusion 
= (4 to 100 keV, monoenergetic beams), 5:17065 
( ape 


See NEUTRON BEAMS 
NEUTRON DETECTION/GAS SCINTILLATION DETECTORS 
er of a ®Li-Xe gas scintillator neutron beam monitor at 
ORELA, 5:16385 (ORNL—5498) 
NEUTRON DETECTION/LIQUID SCINTILLATION 

DETECTORS 

Scintillation detectors for neutron physics research, 5:16403 

NEUTRON DETECTION/NEUTRON MONITORS 
Scintillation detectors for neutron physics research, 5:16403 
NEUTRON DETECTION/PLASTIC SCINTILLATION 

DETECTORS 

Scintillation detectors for neutron physics research, 5:16403 
NEUTRON DIFFRACTION/POLARIZED BEAMS 

Polarized neutron diffraction in high magnetic fields, 5:17138 
NEUTRON DOSIMETRY 

See also ALBEDO-NEUTRON DOSEMETERS 

NEUTRON DOSIMETRY/REVIEWS 

Health Physics Lead Laboratory, 5:15828 (PNL—3300(Pt.5)) 
NEUTRON MONITORS/EFFICIENCY 

Scintillation detectors for neutron physics research, 5:16403 
NEUTRON MONITORS/TIMING PROPERTIES 

Scintillation detectors for neutron physics research, 5:16403 
NEUTRON REACTIONS/CAPTURE 

Actinide neutron cross sections program (0.01 to 10 eV), 5:17118 
(ORNL—5498) 

Fast neutron capture cross section measurements, evaluations and 
model calculations of fission product nuclei (0.5 to 4.0 MeV), 
5:17079 (CONF-791223—5) 

Neutron capture cross section measurements at ORELA and 
nucleosynthesis (2.5 to 120 keV), 5:17101 (ORNL—5498) 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Doorway states observed in the *Pb + n reaction and the 
question of M1 ground-state radiation in ®°’ Pb (160 to 240 keV), 
5:17110 (ORNL—5498) 

NEUTRON REACTIONS/RESONANCE INTEGRALS 

Resonance inte; egral calculations for isolated rods containing oxides 
of *U and **Th, 5:17115 (ORNL/TM—6376) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Doorway states observed in the **Pb + n reaction and the 
question of M1 ground-state radiation in *°’ Pb (160 to 240 keV), 
5:17110 (ORNL—5498) 

Neutron total cross section of sulfur (15 to 1100 keV), 5:17063 
(ORNL—5498) 


INTERACTIONS 
oy) on the al Ty e group SU(2) 





NEUTRON SOURCE FACILITIES 


Neutron total cross sections for filter, fission, and fusion 
Cant see F paasenergetie tamed % 17065 


RINGO uthiz ah oe f R N 
utiliza’ of Rota arget Neutron 
Source Fact) oink (HEDL SA 018 EP) 
NEUTRON URGES 

(Excludes ca even when used as neutron sources.) 
NEUTRON SOURCES/DELAYED NEUTRONS 


Delayed-neutron fraction in a pulsed spallation neutron source, 
5:17119 (ANL—80-11 
IN SPORT/BEN 


ICHMARKS 
or benchmark problem for deep penetration in iron, 
5:17137 (LA—8193-MS) 
NEVADA/GEOLOGIC MODELS 
In ation of electrical resistivi sad and shallow seismic 
rofiles, Whirlwind Valley and Horse Heaven 
Beowawe KGRA, Nevada, 5:15503 ee 
NEVADA/GEOLOGIC STRUCTU: 
Structural inferences from ners and and geophysical data at the 
Beowawe KGRA, north-central Nevada, 5:154 
NEVADA/GEOLOGICAL SURVEYS 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
CRL—15173) 
NEVADA/GEOLOGY 
Cua = alteration of the Baltazor Hot tee and Painted 
Hills rmal Areas, Humboldt County, 5:15484 
(DOE/ET/28392—36) 
= x Soda Lake geothermal area, 5:15483 (DOE/ET/ 
NEVADA/GEOPHYSICAL SURVEYS 
McCoy geothermal pros; status report of a possible new 
discovery in Churchill and Lander Counties, Nevada, 5:15515 
Structural inferences from geologic and ag Ry data at the 
Beowawe KGRA, north-central Nevada, 5:154 
ee RMAL oe - 
y geo! pros of a possible new 
discovery in Churchill and Laie Commie. Nevada, 5:15515 
Soda Lake, Nevada, thermal anomaly, 5:15501 
Strategy of ex es for high temperature ious 
—= 3 and range province, 5:15496 (DOE/ET/ 


| of thermophilic algae in geothermal exploration programs, 
NEVADA/GEOTHERMAL RESOURCES 
Nevada's Meg or resources and their potential for direct 


utilization, 
NEVADA/MOT 'SPRINGS 
Geology and alteration of the Baltazor Hot aa 
Hills Areas, Humboldt County, 
(DOE/ET/28392—36) 
a seats hilic algae in geothermal exploration programs, 
NEVADA/HYDROTHERMAL ALTERATION 
Geology and alteration of the Baltazor Hot _— and Painted 
Hills Thermal Areas, Humboldt County, 5:15484 
(DOE/ET 28392. 36 
NEVADA/HYDROTHE L SYSTEMS 
Geology act the Soda Lake geothermal area, 5:15483 (DOE/ET/ 
NEVADA/INSOLATION 
a am definition and preliminary design of a photovoltaic 
wer station experimental test facility. Volume 2: 
SOLM 'T site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
NEVADA/LITHOLOGY 
Structural inferences from geologic and geophysical data at the 
Beowawe an north-central Nevada, 5:15491 
NEVADA/METEOROLOGY 
a definition and preliminary design of a Ts ai Span 
wer station experimental test facility. Volume 2: 
SOLM T site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
VADA/RESISTIVITY SURVEYS 
Interpretation of electrical resistivity and shallow seismic 
i ‘ofiles, Whirlwind Valley and Horse Heaven areas, 
Beowawe KGRA, Nevada, 5:15503 (DOE/ET/28392—35) 
NEVADA/SEISMIC SURVEYS 
ee of electrical resistivity and shallow seismic 
rofiles, Whirlwind Valley and Horse Heaven areas, 
Beowawe KGRA, Nevada, 5:15503 (DOE/ET/28392—35) 
NEVADA/TECTONICS 
Evidence and theory for the prediction of tectonic activity in the 
Basin — Range Province of Nevada and Utah for the next one 
million 16939 — 
NEVADA ST SITE/CO’ 
Metabolism of sericion 241 i in dairy animals, 5:16602 (NVO— 
192(Vol.1)) 


and Painted 
5:15484 
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NEAR Te TEST SI 2 beet gry pce pee oo 
coms poco rt of the Nev ppli logy 
“Glo te 977, 5:16 73 O—192(Vol. -))) 
NEVAD. TEST SITE/DECONTAMINATION 

Plutonium-soil association: a summary, 5:16609 (NVO— 
192(Vol.1)) 

NEVADA TEST SITE/ENVIRONMENT 

Automated TLD system for gamma radiation monitoring, 5:16411 
(CONF-791037—24) 

NEVADA TEST SITE/ENVIRONMENTAL IMPACTS 

Status report of Area 15 experimental dairy farm: dairy husbandry 
January 1977-June 1979, agronomic practices January 1978-June 
1979, 5:16833 (EMSL-LV—0539- -32) 

NEVADA TEST SITE/GOATS 

Metabolism of americium-241 in dairy animals, 5:16602 (NVO— 

192(Vol.1)) 

NEVADA TEST SITE/INFORMATION CENTERS 

Nevada Applied Ecology Information Center: a prototype, 

L 16574 ( O—192Vol. 1)) 

NEVADA TEST SITE/PETROLOGY 

Preliminary investigation of physical-properties data from Pahute 

Mesa, Nevada Test Site, using the GRASP storage and retrieval 
system, 5:16923 (USGS—474-307) 

NEVADA TEST SITE/PLANTS 

Soil surveys and profile descriptions of plutonium-contaminated 
areas on the Test Range Complex in Nevada, 1970 to 1977, 
5:16545 (NVO—192(Vol.1)) 

NEVADA TEST SITE/PLUTONIUM 239 

Combining two t of survey data for estimating geographical 
distribution of plutonium in Area 13, 5:16577 (NVO— 
192(Vol.2)) 

Estimation of spatial pattern for environmental contaminants, 
5:16576 nee 192(Vol.2)) 

NEVADA TEST SITE/PLUTONIUM 240 

Combining two t of survey data for estimating geographical 
‘ouVoL2) of plutonium in Area 13, 5:16577 aoe 
192(Vol.2 

Estimation of ron pee > environmental contaminants, 
5:16576 192(Vol.2) 

NEVADA ITE/RADIOACT IVE WASTE FACILITIES 

Nevada nuclear ae storage investigations: FY 1980 Project 
Plan and FY 1981 forecast, 5:14966 (NVO—196-13) 

NEVADA TEST SITE/RADIOCHEMICAL ANALYSIS 

Radioanalytical a for the transuranics and other 

radionuclides or the NAEG studies program, 5:16562 (NVO— 
(.) 
NEVADA T SITE/RADIOECOLOGY 

Selected environmental plutonium research reports of the NAEG, 
5:16569 (NVO—192(Vol.1)) 

Selected environmental plutonium research reports of the NAEG, 
$:16575 (NVO—192(Vol.2)) 

NEVADA TEST SITE/RESEARCH PROGRAMS 

Has the work of NAEG at the safety shot sites come to a logical 
conclusion, 5:16607 (NVO—192(Vol.1)) 

NAEG studies: a review and status summary of REECo 

participation, 1972 through 1977, 5:16572 (NVO—192(Vol. 1)) 

Onsite EECo support activities for the Nevada A plied 
Ecology Group, 1977, 5:16571 (NVO—192(Vol.1)) 

Overview of the EPA Bioenvironmental Research Program: 
NAEG research, 5:16601 (NVO—192(Vol.1)) 

Radioanalytical programs for the transuranics and other 
radionuclides for the NAEG studies program, 5:16562 (NVO— 
192(Vol.1)) 

REECo data processing support of the Nevada Applied Ecology 
Group for 1977, 5:16573 (NVO—192(Vol.1)) 

Soil radioactivity distribution studies for the Nevada Applied 
Ecology Group, 5:16608 (NVO—192(Vol.1)) 

Statistical design and analysis for NAEG studies: current status 
and a review of past efforts, 5:16579 (NVO—192(Vol.2)) 

NEVADA TEST SITE/RODENTS 

Ecological studies of small mammals in a nuclear site on Nevada 

Test Site, 5:16600 (NVO—192(Vol.1)) 
NEVADA TEST SITE/SEISMIC WAVES 

Comparison of predicted and observed subsurface-surface seismic 

spectral ratios, 5:15000 (NVO—0624-2) 
NEVADA TEST SITE/SOILS 

Effects of transuranics on desert ecosystem processes: an 
exploratory study, 5:16857 (NVO—192(Vol.1)) 

Plant uptake of Pu and Am through roots in Nevada Test Site 
soils, 5:16606 (NVO—192(Vol.1)) 

Plutonium-soil association: a summary, 5:16609 (NVO— 
192(Vol.1)) 

Soil surveys and profile descriptions of plutonium-contaminated 
areas on the Test Range Complex in Nevada, 1970 to 1977, 
5:16545 (NVO—192(Vol.1)) 

HHIRE/LAKES 


HAMPS 
ae oe of a core from Mirror Lake, New Hampshire, 
1 
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NEW JERSEY/DISTRICT HEATING 
District heating and cooling systems for communities through 
wer plant retrofit distribution network. Final report, 
’ tember 1, 1978-May 31, 1979, 5:16094 (COO—4977/ 


o1.2)) 
NEW JERSEY/HYDROELECTRIC POWER 
Problems of hydroelectric development at existing dams: an 
analysis of institutional, economic, and environmental restraints 
in Pennsylvania, New Jersey, and Maryland, 5:15066 (CONS— 


5085-T1) 
NEW JERSEY/MAGNETIC SURVEYS 
Aerial radiometric and magnetic survey: Salisbury Topographic 
Map, Virginia/New Jersey/Delaware, Maryland southeast US, 
5:14899 (GJBX—37(80)) 
NEW JERSEY/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic survey: Salisbury Topographic 
Map, be he Jersey/Delaware, Maryland southeast US, 
5: Bene JBX—37(80)) 
NEW MEX 
See ie. SEMEZ MOUNTAINS 
NEW MEXICO/GEOLOGICAL SURVEYS 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 
NEW MEXICO/GEOTHERMAL POWER PLANTS 
Baca geothermal demonstration power plant data gathering, 
evaluation and dissemination, 5:15569 
NEW MEXICO/INSOLATION 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
NEW MEXICO/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume 1 and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 
NEW MEXICO/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
NEW MEXICO/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume | and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 
NEW MEXICO/TECTONICS 
General subsurface geology of southeastern New Mexico with 
special reference to its structural stability, 5:16921 (PNL—2851) 
NEW YORK/ENERGY CONSUMPTION 
New York Staie energy consumption and supply statistics, 1960- 
1976, 5:15909 (PB—294016) 
NEW YORK/ENERGY SUPPLIES 
New York State energy consumption and supply statistics, 1960- 
1976, 5:15909 (PB—294016) 
NEW YORK/INSOLATION 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
NEW YORK/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
NEW ZEALAND 
See also WAIRAKEI GEOTHERMAL FIELD 
NEW ZEALAND/ECONOMICS 
Country notebooks on alternative energy sources for Australia, 
Japan and New Zealand, 5:15113 (SCI—79-118) 
NEW ZEALAND/ENERGY SOURCES 
Country notebooks on alternative energy sources for Australia, 
Japan and New Zealand, 5:15113 (SCI—79-118) 
NEW ZEALAND/GEOTHERMAL ENERGY 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
NEW ZEALAND/SOLAR ENERGY 
Country notebooks on alternative energy sources for Australia, 
Japan and New Zealand, 5:15113 (SCI—79-118) 
NICKEL/CATALYTIC EFFECTS 
Catalytic process for treating light gasoline stocks (Patent), 
5:14799 
NICKEL/CHARGED-PARTICLE TRANSPORT 
Energy losses of **Kr ions (615 MeV), 5:17133 (ORNL—5498) 
NICKEL/CRYSTAL DEFECTS 
Characterization of defects in nickel-doped MgO crystals, 5:16219 
NICKEL/DISLOCATIONS 
Characterization of defects in nickel-doped MgO crystals, 5:16219 


NICOTINIC ACID/BIOLOGICAL EFFECTS 


NICKEL/ELASTICITY 
Elongation upon torsion in a theory for the inelastic behavior of 
metals, 5:16231 
NICKEL/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
NICKEL/PRECIPITATION 
Characterization of defects in nickel-doped MgO crystals, 5:16219 
NICKEL/SURFACE COATING 
Effects of testing and storage environments on mechanical 
properties of Ni-plated and bare U-3/4 wt% Ti, 5:16149 
(SAND—79-8504) 
NICKEL/SURFACES 
Polarized = of surface magnetism, 5:16160 (CONF- 


790909—15 
NICKEL/TORSION 
Elongation upon torsion in a theory for the inelastic behavior of 
metals, 5:16231 
NICKEL 58 TARGET/NEUTRON REACTIONS 
Neutron total cross sections for filter, fission, and fusion 
applications (4 to 100 keV, monoenergetic beams), 5:17065 
(ORNL—5498) 
NICKEL ALLOYS 
See also HASTELLOYS 
NICKEL ALLOYS/CORROSION RESISTANCE 
High temperature corrosion studies. A. Iron: based superalloy in 
SO./O atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
NICKEL ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
NICKEL ALLOYS/OXIDATION 
High temperature corrosion studies. A. Iron: based superalloy in 
SO./O, atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
NICKEL ALLOYS/PARTICLE SIZE 
Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 
(Y/PG—2286) 
NICKEL ALLOYS/PHYSICAL PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 


(ISM—269) 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
ae of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
NICKEL ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C) 
NICKEL ALLOYS/TRANSMISSION ELECTRON 
MICROSCOPY 
Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 
(Y/PG—2286) 
NICKEL CARBIDES/CHEMICAL REACTIONS 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
NICKEL CARBIDES/PHASE STUDIES 
Phase boundaries for the C-H-O system in equilibrium with 
carbides and oxides of iron and nickel, 5:14673 
NICKEL COMPOUNDS/BIOASSAY 
Marine chemistry of energy-generated pollutants. Iron-55 
Ihenomenon, 5:16648 (PNL—3300(Pt.2)) 
NI OXIDES/ELECTRIC CONDUCTIVITY 
Physical chemical properties in NiO at high temperature, 5:16207 
(CONF-7706168—) 
NICKEL OXIDES/INTERACTIONS 
Interaction between SO: and refractory oxides, 5:16215 (CONF- 


7706168—) 
NICKEL OXIDES/SULFIDATION 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 
7706168—) 
NICKEL-ZINC BATTERIES/ELECTRODES 
Theoretical and experimental analysis of alkaline zinc batteries. 
Final report 15 April 1976-30 Sipumber 1978, 5:15854 (AD- 
A—067514) 
NICKEL-ZINC BATTERIES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
NICOTINAMIDE-ADENINE DINUCLEOTID 
See NAD 
NICOTINIC ACID/BIOLOGICAL EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 





NICOTINIC ACID/RADIOSENSITIVITY EFFECTS 


NICOTINIC ACID/RADIOSENSITIVITY EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
NIOBIUM/FABRICATION 
Layered Ultrathin Coherent Structures (LUCS), 5:17148 (CONF- 
1151—3) 
NIOBIUM/FATIGUE 
— - niobium. Technical progress report, 5:16142 (COO— 
59-16) 
NIOBIUM/PRODUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
NIOBIUM/SORPTIVE PROPERTIES 
Anelastic studies of interstitially trapped hydrogen in niobium, 
5:16131 (DOE/ER/01198—1299) 
Nay see age WAVES 
n of ultrasonic velocity changes caused by dissolution 
ee. — and tritium in bec vanadium and 


NIOBIUM 9 93 *TARGET/ELECTRON REACTION 
180° electron scattering (Transverse form coe 5:17047 
(COO—2853-10) 
NIOBIUM 93 TARGET/OXYGEN 16 REACTIONS 
Neutron emission in reactions of 204-MeV '*O and *Nb, 5:17081 
ORNL—5498) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Thermodynamic and resistive transitions of thin superconducting 
films, 5:16170 
NIOBIUM ALLOYS/SOLVENT PROPERTIES 
Enhanced terminal solubilities for hydrogen in niobium alloyed 
A titanium and molybdenum, 5:16161 (CONF- 
791 
NIOBIUM ALLOYS/SPECIFIC HEAT 
Thermodynamic and resistive transitions of thin superconducting 
5:16170 
NIOBIUM ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C) 
NIOBIUM BASE ALLOYS/OPTICAL PROPERTIES 
Optical properties of A-15 thin films and single crystals, 5:17151 
(ISM—268) 
NIOBIUM COMPOUNDS/YOUNG MODULUS 
bee — of polycrystalline NbsSn between 4.2 and 300 K, 
NIOBIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
NIOBIUM OXIDES/REDUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
NIOSH/RESEARCH PROGRAMS 
Information requirements related to new energy technologies: 
NIOSH viewpoint, 5:15920 
NITINOL HEAT ENGINES/EVALUATION 
Solar energy, 5:15079 (LBL—8619) 
NITRATES/ECOLOGICAL CONCENTRATION 
~_ an” canopy throughfall measurements, 5:16449 (N—79- 
NITRATES/MASS TRANSFER 
Nitrate and phytoplankton production in southern California 
coastal waters, 5:16654 
NITRATES/MONITORING 
Summary of audit performance: measurement of SO2, NO2, CO. 
sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
NITRATES/SPECTROSCOPY 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
NITRIC OXIDE/REDUCTION 
Interaction and reactivity of nitric oxide and carbon monoxide on 
ruthenium surfaces, 5:16252 (IS-T—885) 
NITRIDES/METALLURGICAL EFFECTS 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and a Loa. 5:16123 (CONF-7706168—) 
NITRITES/REDUCTI 
a cation radicals of _ implications for nitrite and 
sulfite reductases, 5:15063 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
a of the assumptions of the multiple-scattering method 
for electron—molecule scattering cross sections, 5:17001 
NITROGEN/ION-MOLECULE COLLISIONS 
Stripping and multiple electron loss cross sections for heavy ions 
it on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 
NITROGEN/PHOTOELECTRON SPECTROSCOPY 
Use of the multiple-scattering method for calculating the 
asymmetry parameter in the angle-resolved photoelectron 
spectroscopy of Nz, CO, CO2, COS, and CS:, 5:17007 
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NITROGEN/SOLUBILITY 
Effect of gas solubility on electrical conductivity of geothermal 
brines, 5:15513 
NITROGEN/THERMODYNAMIC ACTIVITY 
Thermodynamic equilibria of multicomponent gas mixtures, 
5:14676 
NITROGEN/TRANSLOCATION 
Proline accumulation in water-stressed barley leaves in relation to 
translocation and the nitrogen budget, 5:16765 
NITROGEN/TRAPPING 
Anelastic studies of interstitially trapped hydrogen in niobium, 
5:16131 (DOE/ER/01198—1299) 
NITROGEN 14 REACTIONS/FUSION REACTIONS 
Comparison of fusion cross sections for *°B + '*O and *C + 
14N systems (Up to 17 MeV/A), 5:17046 (CONF-8001 14—3) 
NITROGEN 15 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Angular distribution studies of possible yrast levels in 77 Al 
populated by the **C(**N,a) reaction (24 to 28.6 MeV), 5:17053 
(ORNL—5498) 
NITROGEN COMPOUNDS/MOLECULAR IONS 
C3 4s” and NCO* ~ molecular ion structure determination by 
Coulomb explosion, 5:16973 (BNL—27326) 
NITROGEN DIOXID E/ADSORPTION 
ESR studies of surface adsorption and catalysis under ultra-high 
vacuum conditions, 5:16248 (COO—4991-1) 
NITROGEN DIOXIDE/MONITORING 
Summary of audit performance: measurement of SO2, NO2, CO, 
sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
NITROGEN DIOXIDE/STANDARDS 
Technical assessment of the report, Health Effects for Short-Term 
Exposures to Nitrogen Dioxide, US EPA. Final report, 5:16490 
(GRI—78/0020) 
NITROGEN DIOXIDE/UPTAKE 
Measuring air pollutant —_ «| Bop nitrogen dioxide, 5:16865 
NITROGEN IONS/ELECTRO IN COLLISIONS 


Electron impact ionization of eon ions (0.1 to 1.5 keV), 
5:16992 (ORNL—5498) 
Electron impact excitation of N* (4 to 50 eV), 5:16993 (ORNL— 


5498 
NITROGEN IONS/ION-ATOM COLLISIONS 
Excited-state contribution to the electron-loss collisions of a fast 
H° beam on N* ions (40 keV), 5:16994 (ORNL—5498) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Applicability of the thermal DeNox process to coal-fired utility 
a Final report September 1977-May 1978, 5:16460 (PB— 
295830) 
NITROGEN OXIDES/ATMOSPHERIC CHEMISTRY 
Homogeneous production and removal of NO/sub x/ from 
combustion exhaust gases. Sixth quarterly technical summary 
report, 5:16442 (ARI-RP—S52) 
NITROGEN OXIDES/CHEMICAL PREPARATION 
vgs, 31 and ‘— of yttrium-silicon-aluminum oxynitride 
5:1618 


lasses, 
NITROGEN OXIDES/ELECTRICAL PROPERTIES 
ey and properties of yttrium-silicon-aluminum oxynitride 
186 


16 
NITROGEN. OXIDES/HARDNESS 
Preparation and properties of yttrium-silicon-aluminum oxynitride 
lasses, 5:16186 
NITROGEN OXIDES/REACTION KINETICS 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
NITROGEN OXIDES/REMOVAL 

Homogeneous production and removal of NO/sub x/ from 

ne exhaust . Fifth quarterly technical summary 
September 1- ovember 30, 1979, 5:16441 (ARI-RP—49) 
NITR ENO OXIDES/STANDARDS 

Compilation and analysis of state regulations for So2, NOx, 
opacity, continuous monitoring and applicable test methods. 
Stationary source enforcement series. Executive summary. Final 
report, 1977, 5:16461 (PB—295997) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and —— test methods. 
Stationary source enforcement series. Volume I. Final report, 
1977, 5:16462 (PB—295998) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and — test methods. 
Stationary source enforcement series. Volume II. Final report, 
1977, 5:16463 (PB—295999 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume III. Final report, 
1977, 5:16464 (PB—296000) 

Mobile source emission factors for low-altitude areas only. Final 
report, 5:16467 (PB—296272) 





MAY 31, 1980 


NITROGLYCERIN/TOXICITY 
Occupational health hazards of nitroglycerin with special 
emphasis on tolerance and withdrawal effects -- a literature 
review. Final report, January 1976-January 1978, 5:16888 (AD- 
A—068989) 
NITROMETHANE/ELECTRON-MOLECULE COLLISIONS 
Variable angle electron-impact excitation of nitromethane, 5:17004 
NITROMETHANE/ENERGY-LEVEL TRANSITIONS 
Variable angle electron-impact excitation of nitromethane, 5:17004 
NONDESTRUCTIVE TESTING/REVIEWS 
Research techniques in nondestructive testing. Volume III (Book), 
5:16325 
NON-EQUILIBRIUM PLASMA/ELECTRON TEMPERATURE 
Electron temperature profiles in the thermionic converter. TM79- 
0001, 5:15963 (DOE/ET/15422—1) 
NONLINEAR PROBLEMS/ALGORITHMS 
Algorithm to integrate systems of nonlinear ordinary differential 
equations, with application to the advanced fiper code, 5:17288 
(GA-A—15143) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NORADRENALINE/ABSCOPAL RADIATION EFFECTS 
Effect of different localizations of irradiation on levels of 
biogenous amines in the hypothalamus at the long postradiation 
term (X rays; rats; noradrenaline, serotonin), 5:16819 
NORADRENALINE/DELAYED RADIATION EFFECTS 
Effect of different localizations of irradiation on levels of 
biogenous amines in the hypothalamus at the long postradiation 
term (X rays; rats; noradrenaline, serotonin), 5:16819 
NORBORNADIENE/PHOTOCHEMICAL ENERGY STORAGE 
Development of a practical photochemical energy storage system. 
Final report, 5:15193 (SRO—0893-17) 
NORTH AMERICA 
See also CANADA 
MEXICO 


USA 
NORTH AMERICA/CLIMATES 

Probability of expected climate stresses in North America in the 

next one My, 5:15007 (PNL—2851) 
NORTH AMERICA/ICE 

Glaciological parameters of disruptive event analysis, 5:15003 
(PNL—2851) 

NORTH CAROLINA/GEOTHERMAL WELLS 

Atlantic Coastal Plain geothermal test holes, North Carolina. Hole 
completion reports, 5:15578 (NVO—1558-5(Vol.1)) 

Atlantic Coastal Plain geothermal test holes, North Carolina. Hole 
completion reports, 5:15579 (NVO—1558-5(Vol.2)) 

NORTH CAROLINA/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

NORTH CAROLINA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Beaufort National 
Topographic Map, North Carolina southeast US Project, 
5:14898 (GJBX—36(80)) 

NORTH CAROLINA/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

NORTH CAROLINA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Beaufort National 
Topographic Map, North Carolina southeast US Project, 
5:14898 (GJBX—36(80)) 

NORTH DAKOTA/COAL MINES 

Existing and proposed surface and undergoing coal mines region 
VIII summary, 5:14736 (PB—295332) 

NORTH DAKOTA/GEOLOGIC FORMATIONS 

Regional flow and solute transport modeling for site suitability. 

art I, 5:14990 (UCRL—15181) 
NORTH DAKOTA/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

NORTH DAKOTA/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, Thief 
River Falls quadrangle of Minnesota/North Dakota. Final 
report, 5:14880 (GJBX—13(80)(Vol.2)(ThiefRiver)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Fargo 
quadrangle of Minnesota/North Dakota. Final report, 5:14877 
(GJBX—13(80)(Vol.2)(Fargo)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank quadrangle of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX— 
13(80)(Vol.2)(Milbank)) 


NUCLEAR FACILITIES/SECURITY 


Aerial gamma ray and magnetic survey: Minnesota Project, Grand 
Forks quadrangle of Minnesota/North Dakota. Final report, 
5:14878 (GJBX—13(80)(Vol.2)(GrandForks)) 

NORTH DAKOTA/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

NORTH DAKOTA/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, Thief 
River Falls quadrangle of Minnesota/North Dakota. Final 
report, 5:14880 (GJBX—13(80)(Vol.2)(ThiefRiver)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Fargo 

quadrangle of Minnesota/North Dakota. Final report, 5:14877 
(GJBX—13(80)(Vol.2)(Fargo)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank aeaale of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GIBX— 
13(80)(Vol.2)(Milbank)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Grand 
Forks quadrangle of Minnesota/North Dakota. Final report, 
5:14878 (GJBX—13(80)(Vol.2)(GrandForks)) 

RTHERN IRELAND 


See UNITED KINGDOM 
NOZZLES 
See also JET DRILLS 
NOZZLES/TESTING 
Rock cutting with cavitating jets under simulated deep-hole 
conditions, 5:15585 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ENERGY 
Research report 1979, 5:15864 (ORAU/IEA—25(1979)) 
NUCLEAR ENERGY/ENERGY SOURCES 
Review of nuclear resources, 5:14871 
NUCLEAR ENERGY/ENVIRONMENTAL IMPACTS 
Leading trends in environmental regulation that affect 
development. Final report, 5:16714 (DOE/EV—01682) 
NUCLEAR ENERGY/PUBLIC OPINION 
EBEIR-III report and the health effects of low-level radiation, 
5:16792 (LBL— 10383) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
A body wave-surface wave seismic discriminant at very close 
distances. Final report June 1976-September 1978, 5:16424 (AD- 
A—067946) 
NUCLEAR EXPLOSIONS 
See also BANEBERRY EVENT 
UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/CIVIL DEFENSE 
Manual estimation of casualties due to fallout from a nuclear 
attack, 5:16910 (ORNL—5308) 
NUCLEAR EXPLOSIONS/FALLOUT 
A proposed rationale to adapt DELFIC to subsurface bursts. Final 
report, January-August 1978, 5:16422 (AD-A—069048) 
Characteristics of radioactive particles in close-in fallout, 5:16581 
(NVO—192(Vol.2)) 
Instrumentation requirements for population protection from 
fallout from a nuclear war, 5:16911 (ORNL—5308) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
Some predicted peak ground motions for nuclear cratering 
explosions along the Qattara alignment in Egypt, 5:16423 
(UCID— 18529) 
NUCLEAR EXPLOSIONS/TABLES 
ISC origin times for announced and presumed 
nuclear explosions at several test sites, 5:16941 (UCRL—52882) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DOSE LIMITS 
Health Physics Lead Laboratory, 5:15828 (PNL—3300(Pt.5)) 
NUCLEAR ‘PACILITIES/EMERGENCY PLANS 
Health Physics Lead Laboratory, 5:15828 (PNL—3300(Pt.5)) 
NUCLEAR FACILITIES/GASEOUS WASTES 
Improved Kanne tritium monitoring system, 5:16399 (LA-UR— 
80-443) 
NUCLEAR FACILITIES/OFF-GAS SYSTEMS 
Removal of noble gases by selective absorption (On fluorocarbon), 
5:16277 (K/ET—S007) 
NUCLEAR FACILITIES/RADIATION MONITORING 
Aerial radiological survey of the area surrounding the Cambridge 
Nuclear Facility, Billerica, Massachusetts. Date of survey: 
August 1979, 5:16566 (EGG—1183-1754) 
NUCLEAR FACILITIES/SECURITY 
Fixed site neutralization model programmer's manual. Volume II, 
5:15017 (SAND—79-2242(Vol.2)) 





NUCLEAR FIREBALL MODEL 


NUCLEAR FIREBALL MODEL 
Nucleon emission from a hot zone in heavy ion reactions (153 and 
315 MeV, angular distribution and poe ag 5:17128 (COO— 
3463-59) 
CLEAR 


FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
ae ne FUELS/GAMMA DETECTION 
amma scanner conceptual desi eye b a ellie 

NUCLEAR ennsgenthcener p L SCANNI 

Gamma scanner oe VE ey Ss 1s7ee (PNL—2758) 
NUCLEAR FUELS/HEA 

Radiation measurements = assessments, 5:16829 (ORNL—5308) 
NUCLEAR a atattten pt yon IVE NG 

Gamma scanner co: rt, 5:15784 (PNL—2758) 
NUCLEAR FUELS/P’ SICAL'R RADIATION 

Gamma scanner conceptual desi gol 5:15784 (PNL—2758) 
NUCLEAR INDUSTRY/ECONOMIC ACT 

a thorium fuel cycle strategies (Canada), 5:14931 (AECL— 

14) 

NUCLEAR INDUSTRY/ENERGY SOURCES 

Review of nuclear resources, 5:14871 
NUCLEAR INDUSTRY/RESEARCH PROGRAMS 

Evolution in R and D programs, 5:15886 (AECL—6352) 

UCLEAR MATERIALS DIVERSION/DETECTION 


Fast critical assembly safeguards. S report, October 1978- 
September 1979, 5:1501 (ANL—80-13(Vol. 1) 
Safeguards applications of far infrared radiometric ~ me; for 
the detection of contraband, 5:15019 (SAND—79-7081) 
NUCLEAR MATERIALS DIVERSION/ENVIRONMENTAL 
IMPACTS 
Co: uences of dispersal of a radioactive source, 5:16702 
(ORNL—5308) 
NUCLEAR MATERIALS MANAGEMENT/IMPORTS 
Tracking foreign nuclear material in the US, 5:15021 
NUCLEAR MATERIALS MANAGEMENT/MEASURING 
METHODS 
Application of American National Standards of calibration 
techniques of bulk measurements for nuclear materials control, 
5:15016 (RFP—2997) 
NUCLEAR MATERIALS MANAGEMENT/SECURITY 
Fixed site neutralization model programmer's manual. Volume II, 
5:15017 (SAND—79-2242(Vol.2) 
Technical quarterly ae report, April 1-June 30, 1979, 
5:14933 (ENICO—1013 
NUCLEAR MATERIALS MANAGEMENT/ 
TRANSPORTATION SYSTEMS 
Program strategy document for the Nuclear Materials 
Transportation Technology Center, 5:14930 (SAND—79-1402) 
NU MATTER/BIND INDING ENER ENERGY 
Pion condensation in a theory consistent with bulk properties of 
nuclear matter, 5:17123 (LBL—10388) 
NUCLEAR MATTER/PION CONDENSATION 
Pion pene ag in a theory consistent with bulk properties of 
nuclear matter, 5:17123 (LBL—-10388) 
NUCLEAR MEDICINE 
See also DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
NUCLEAR MEDICINE/DATA PROCESSING 
Nuclear medicine imaging and data processing, 5:16753 (ORNL— 


5308) 
NUCLEAR MEDICINE/IMAGE PROCESSING 
Nuclear medicine imaging and data processing, 5:16753 (ORNL— 


5308 
NUCLEAR iv raped pommel wy open 
Physics Division annual Pr period ending 
December 31, 1978 = BNL), 5:1 5:1 9 (ORNL 5498) 
NUCLEAR POWER/FO 
French energy pao yo pee oy Incidence on the development 
. = national nuclear programme, 5:15704 (CEA-CONF— 
NUCLEAR POWER/INTERNATIONAL COOPERATION 
Realities of technical co-operation in the peaceful uses of nuclear 
energy, 5:15892 
NUCLEAR POWER/PERSONNEL 
Manpower development - planning and implementation, 5:15896 
NUCLEAR POWER/PUBLIC RE ELATIONS 
Questions and answers concerning the ~~ # uses of nuclear 
energy, 5:15890 (GRS-S—25) 
NUCLEAR POWER/REGULATIONS 
eer ulatory yl a in developing countries, 5:15770 
NU WER PLANTS/ACCIDENTS 
‘aeerre oh of nuclear power plants against external events, 5:15811 
(INIS-mf—4866) 
NUCLEAR POWER PLANTS/AVAILABILITY 
Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF-790167—(Vol. 1)) 
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NUCLEAR POWER PLANTS/CONSTRUCTION 
Forecasting manpower requirements for nuclear power plant 
construction, 5:15897 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Seismic Safety Margins Research Program load combination 
roject, Task 3. Load combination methodology development. 
oie report 1, 5:15829 (UCID—18149) 

Seismic Safety Margins Research Program (Phase I). Project IV. 
Structural building response; Structural Building Response 
oo fa 15781 (UCRL—15185) 

a review, 5:15780 (UCRL—15183) 
NUCLEAR POWE PLANTS/CONTRACTS 

Effect of local contributions on the contractual responsibilities of a 

foreign supplier of nuclear power plants, 5:15893 
NUCLEAR POWER PLANTS/E IRONMENTAL IMPACTS 

Energy research for other agencies, 5:15788 (PNL—3300(Pt.2)) 

Quantitative evaluation of environmental impact assessment, based 
on aquatic monitoring programs at three nuclear power plants, 
5:16657 

NUCLEAR POWER PLANTS/FEASIBILITY STUDIES 
Systems definition space-based power conversion systems. Final 
report, 8 jun. 1975 - 30 nov. 1976, 5:15230 (N—79-23483) 

NUCLEAR POWER PLANTS/INTERNATIONAL 

COOPERATION 

a _— as a precondition for nuclear power plant 

rt, 5:1 
POWER PLANTS/ORGANIZATIONAL MODELS 

Industrial infrastructure, 5:15895 
NUCLEAR POWER PLANTS/PERSONNEL 

Availability improvement as a simulator justification, 5:15705 
(CONF-790167_—(Vol. 2)) 

Education and training requirements of nuclear power plant 


PABC)VD A a y 1955-1976 (NSA), 5:15706 
AEC(C) VD— 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 


Simplification of quality assurance programmes to suit developing 
countries, 5:15840 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Seismic Safety Margins Research Program load combination 
proiect, Task 3. Load combination methodology development. 
terim report 1, 5:15829 (UCID—18149) 
Structural building response review, 5:15780 (UCRL—15183) 
NUCLEAR PO PLANTS/REACTOR 
DECOMMISSIONING 
Perspective on potential contributions to reactor decommissioning 
roblems caused by nickel-59, 5:15769 (CEGB-RD/B/N—4232) 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF-790167—(Vol.1)) 
Review of nuclear plant operating experience reports, 5:15708 
(CONF-790167—(Vol.1)) 
Statistical evaluation of licensee event reports, 5:15817 (LA-UR— 
79-2947) 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Assistance in matters of safety to countries importing nuciear 
wer stations, 5:15842 
NRC advice and assistance to nuclear power regulatory 
programmes of developing countries, 5:15841 
Protection of nuclear power plants against external events, 5:15811 
(INIS-mf—4866) 
NUCLEAR POWER PLANTS/REACTOR SIMULATORS 
Availability improvement as a simulator justification, 5:15705 
(CONF-790167—(Vol.2)) 
NUCLEAR POWER PLANTS/RESEARCH PROGRAMS 
Role of a — research laboratory in support of a utility's 
nuclear po ee) me, 5:15898 
NUCLEAR POW! R PLANTS/SITE SELECTION 
Maryland major facilities study. Volume II. Eastern shore power 
lant siting study, 5:15876 (PB—296818) 
NUCLEAR POWER PLANTS/TECHNOLOGY TRANSFER 
Assistance in matters of safety to countries importing nuclear 
power stations, 5:15842 
Technology transfer as a precondition for nuclear power plant 
export, 5:15891 
Transfer of technology. Foreign contributions and systems, 
5:15894 
NUCLEAR REACTION KINETICS/RESEARCH a 
Nuclear excitations and reaction mechanisms. Progress repo 
November 1, 1978-October 31, 1979 (Brown Univ., 1 1/7 1/78 10/ 
31/79), 5: 17122 (COO—3235-87) 
CLEAR REACTORS 


NU 
See REACTORS 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 
High resolution positron Q-value measurements and nuclear 
structure studies far from the stability line. Progress report, July 
1, 1979-June 30, 1980 (Dept. of Physics and Astronomy, Univ. 
of South Carolina, Columbia), 5:17103 (DOE/ER/10434—1) 
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Nuclear moments and nuclear structure. Annual progress report, 
A 1, 1978-July, 31, 1979 ohn er TET Univ., August 1, 
197 July 31, 1979), 5: 17096 (COO—32 
Radiochemical investigations of nuclear properties. Progress 
report, January 1, 1979-December 31, 1979 (Purdue Univ.), 
5:17106 (COO—1672- 75) 
NUCLEAR THEORY/RESEARCH PROGRAMS 
Nuclear excitations and reaction mechanisms. Progress repo 
November 1, 1978-October 31, 1979 (Brown Univ., 11/ 1778-10/ 
31/79), 5:17122 (COO—3235- 87) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 


See also HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
NUCLEI/ENERGY LEVELS 
Gamma-ray linear polarization as a method for assigning spins, 
5:17041 (ORNL—5498) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/REVIEWS 
Review of nucleon-nucleon scattering experiments and many 
dinucleon resonances, 5:17015 (ANL-HEP-CP—80-07) 


NADH2 


NADP 
NUCLEOTIDES/BIOLOGICAL EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
wth and radioresistance (‘y rays; mice), 5:16811 
NUCLEOTIDES/CHEMICAL REACTIONS 
bay wea nuclear magnetic resonance study of zinc-nucleotide 
hate complexes, 5:16737 
NUCL OTIDES/ DYNAMIC FUNCTION STUDIES 
Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO—2783-4) 
NUCLEOTIDES/RADIOSENSITIVITY EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
wth and radioresistance (y rays; mice), 5:16811 
NUT RIEN TS/ENVIRONMENTAL TRANSPORT 
Ecosystem Studies Program, 5:16645 (ORNL—5620) 
NUTRIENTS/RECYCLING 
Role of nutrient recycling in upwelling ecosystems, 5:16628 
(BNL—27333) 
NUTS 
See FASTENERS 
NUTS (SEEDS) 
See SEEDS 
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OAK RIDGE NATIONAL LABORATORY 


See ORNL 
OAKS/BIOCHEMICAL REACTION KINETICS 
Measuring air pollutant uptake by plants: nitrogen dioxide, 5:16865 
OBSIDIANITES 
See TEKTITES 
OCEAN THERMAL ENERGY CONVERSION 
OTEC support services. Quarterly technical progress report No. 
3, 15 November 1978-14 February 1979, 5:15315 (COO—4931- 
T1l) 
OCEAN THERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
A numerical model of the tropical marine boundary layer for 
assessing the environmental impact of ocean thermal power 
plants, 5:15314 (AD-A—067510) 
OCEAN THERMAL ENERGY CONVERSION/RESOURCE 
POTENTIAL 
Miscellaneous sources of energy, 5:14837 (DOE/IA—0009-2) 


OFFSHORE DRILLING/SOCIO-ECONOMIC FACTORS 


THERMAL POWER PLANTS/BASELINE ECOLOGY 


thermal energy con panne ned Se eee from 
OSS Researcher in Gulf of Mexico, ( 1), July 12-23, 
1977, 5:15317 (LBL—8945) 
EAN THERMAL POWER version (OTEC) power 
Ocean thermal energy conversion (OTEC) system 
peter - ok advanced, performance + aaaaal 
techniques. Volume 1. Conceptual report, 5: 
(SAN—1570-1-T1) 
ag HERMAL POWER PLANTS/DEMONSTRATION 
Ocean thermal energy pains denne olged wer system 
development ui vanced, high- -pertormance formance heat transfer 
techniques. Volume poten ob design report, 5:15319 
(SAN—1570-1-T1) 
OCEAN THERMAL POWER jon (OTEO) power 
Comm Seeueat aeaay comnates OTEC) power system 
development u advanced, performance heat transfer 
techniques. Volume . Conceptual report, 5:15319 
(SAN—1570-1-T1) 
OCEAN THERMAL POWER PLANTS/HEAT 
EXCHANGERS 
Literature review of the saturation state of seawater with respect 
eee ee ee 
formation on OTEC heat en, 715320 
OCEAN THERMAL POWER P’ /PILOT PLANTS 
Ocean thermal energy conversion (OTEC) power system 
development w' advanced, high-performance heat transfer 
techniques. Volume 1. Conceptual design report, 5:15319 
(SAN—1570-1-T1) 
— THERMAL POWER PLANTS/PIPELINES 
Manned submersible ~ee OTEC Seacoast Test 


5: es ae wore ised er 


formation on OTEC heat exchangers, 


See SEAS 
OCTUPOLAR CONFIGURATIONS/HIGH-FREQUENCY 
wer conversion on 
Wisconsin $: él (COO 287.114 
OFFICE BUILDIN CONSERVATION 
Energy conservation in department of 1 my = 
transportation buildings. Final report -September 1978, 
$:16032 (PB—295675 
OFFICE BUILDINGS/SOLAR SPACE HEATING 
West Chester Work Center Solar Space a Demonstration 
Project. Final technical progress nper, $:15376 (DOE/CS/ 


) 

OFF-PEAK ENERGY STORAGE/FLYWHEEL ENERGY 
STORAGE 
Stationary flywheel energy accumulators for industrial 

lications (In German), 5:15845 

OFF- K ENERGY STORAGE/LEAD-ACID BATTERIES 

Improvements in the lead-acid battery for load i 
applications. FY78 summary report. Interim report, 5:15852 
A—068990) 

OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Mathematical modeling of the lithium-aluminum, iron sulfide 

battery, 5:15853 (LBL—10197) 

OFFSHORE DRILLING/DRILLING EQUIPMENT 
Apparatus and method for re-entering and cementing an 

underwater well (Patent), 5:14773 

OFFSHORE DRILLING/ECONOMIC IMPACT 

Alaska OCS socio-economic P Technical report 
no. 29. Northern Gulf of Alaska um development 
scenarios. Final report, 5: spre B—294229) 

Alaska OCS socio-economic studies program. Technical report 
number 35. Western Gulf of Alaska petroleum development 
scenarios. Final rt, 5:16705 (PB—294281) 

OFFSHORE DRILL seth Abie tema. IMPACTS 
Alaska OCS socio-economic studies program. Technical report 

number 19. Beaufort Sea petroleum deve! 7 scenarios: man 
made environment impacts, 5:16706 (PB— 14) 

Alaska OCS socioeconomic studies program. a B report 
number 27. OCS visual resources management methodology 
study, 5:16716 (PB—294835) 

OFFSHORE po a eames pra IMPACT 
Alaska OCS socio-economic stud none Bn ‘orical indicators 

of Alaska native culture change, 5:16 B—294180) 

OFFSHORE DRILLING/SOCI ECONOMIC FACTORS 

Ne ee a en Like ag 
number 23. Beaufort Sea petroleum it scenario: 
summary of socio-economic impacts, 5:16707 (PB—294315) 





OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 


Abie OCS socio-economic studies J my Beaufort Sea 
ocr pena baseline. Technical report, 5:16709 


ee OPERATIONS/ENVIRONMENTAL 
Environmental impacts of outer continental shelf petroleum 
development, 5:16651 (PNL—3300(Pt.2) 
OFFSHO) OPERATIONS/EQUIPMENT 
Protective guide cage construction for subsea well operations 
Patent), 5:14784 
OFFSHORE PLATFORMS/ANCHORS 
Anchored offshore structure with sway control apparatus 
(Patent), 5:16302 
OFFSHORE PLATFORMS/DESIGN 
ee (Patent), 5:14775 
OFFSP 
See PROGENY 
OIL FIELDS/BRINES 
Description and — of a mobile wellhead analyzer for the 
determination of unstable constituents in oilfield waters, 5:14764 
(DOE/BETC/RI—79/9) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND PROCESSING PLANTS 
ae for recovering oil products from oil sands (Patent), 
14864 
OIL SATURATION/MEASURING METHODS 
— es in pressure coring, 5:14762 (SAND—80- 
025 
OIL SHALE DEPOSITS/ENERGY SOURCE DEVELOPMENT 
Oil shale resources of the Naval Oil Shale Reserve No. 1, 
Colorado, 5:14838 (LETC/RI—79/2) 
OIL SHALE DEPOSITS/EVALUATION 
Oil shale resources of the Naval Oil Shale Reserve No. 1, 
Colorado, 5:14838 (LETC/RI—79/2) 
OIL SHALE DEPOSITS/GEOCHEMISTRY 
Oil shale research, 5:14836 (LBL—8619) 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Hydrologic monitoring program, Rifle Oil Shale Facility Site, 
Colorado. Progress report, 5:14868 (PNL—3220) 
OIL SHALE INDUSTRY/POLLUTION CONTROL 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume II. A subjective self-assessment of 
uncertainty in the predicted costs, 5:14865 (COO—5107-2) 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/ENVIRONMENTAL EFFECTS 
Terrestrial effects of oil shale development, 5:14869 (PNL— 


3300(Pt.2)) 
OIL SHALE MINING/FEASIBILITY STUDIES 
Prototype underground demonstration mine in oil shale de; 
— Ly report (final), July 1976-February 1979, 511483 PB 
OIL SHALE MINING/PILOT PLANTS 
Prototype underground demonstration mine in oil shale deposits. 
a > report (final), July 1976-February 1979, 5:14839 (PB— 


OIL SHALE PROCESSING PLANTS/COST 

2500-bbl/day; mine dewatering and general facilities; surface 
water facilities, 5:14844 (SAN—1848-T3(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 1. Summary 
operating cost estimate and capital cost estimate, 5:14842 
(SAN—1848-T3(Vol.1)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 2. Capital cost 
estimate, Areas 2 through 26 (Mine equipment, levels, retort, 
products recovery), 5:14843 (SAN—1848-T3(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 4. Capital cost 
estimate, Area 36, Part 1 (2500 bbl/day; surface facilities), 
5:14845 (SAN—1848-T3(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 5. Capital cost 
estimate, Area 36, Part 2 (2500-bbl/day: steel, controls, 
equipment, pipes), 5:14846 (SAN—1848-T3(Vol.5)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 6. Capital cost 
— Area 43 (2500 bbl/day: surface facilities and civil 
work), 5:14847 (SAN—1848-T3(Vol.6)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 7. Operating 
cost estimate, 5:14848 (SAN—1848-T3(Vol.7)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 2. Capital cost estimate 
details, underground facilities, 5:14850 (SAN—1848-T4(Vol.2)) 
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Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 3. ate cost estimate 
details, surface facilities, 5:14851 (SAN—1848-T4(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD lant. Volume 4. ting cost 
estimate details, 5:14852 (SAN—1848-T4(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
pre eine feasibility demonstration unit. Volume 1. Summary 

cost estimate and capital cost estimate (5000 bbl/day), 
3148: 14853 RAN 1848-T3(Vol y 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 2. Capital 
cost estimate, Areas 2 through 26 (Mine equipment, shaft, levels, 
retort, recovery), 5:14854 (SAN—1848-T5(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 3. ee 
cost estimate, Areas 27, 29, and 34 (Mine dewateri 
forse} _— surface water facilities), 5:14855 ( AN 1848- 

ol.3) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 4. Capital 
cost estimate, Area 36, Part 1 (5000 bbi/d; surface facilities), 
5:14856 (SAN—1848-T5(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 5. Capital 
cost estimate, Area 36, Part 2 (Materials, instruments, buildings, 
ducts), 5:14857 (SAN—1848-T5(Vol.5)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 6. Capital 
oo joie). Area 43 (Surface utilities), 5:14858 (SAN—1848- 

ol. 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial a emonstration unit. Volume 7. Operating 
cost estimate, 5:14859 (SAN—1848-T5(Vol.7)) 

OIL SHALE PROCESSING PLANTS/DESIGN 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical and commercial feasibility demonstration units. 
Volume 8. Drawings (2500 and 5000 bbi/day), 5:14849 (SAN— 
1848-T3(Vol.8)) 

IL SHALES 


See also BLACK SHALES 
LURGI-RUHRGAS PROCESS 
OXY MODIFIED IN-SITU PROCESS 
OIL SHALES/ENVIRONMENTAL IMPACTS 
— trends in environmental regulation that affect energy 
development. Final report, 5:16714 (DOE/EV—01682) 
OIL SHALES/IN-SITU PROCESSING 
techn y from in situ processing of antrim oil shale. Quarterly 
3) progress report, July-September 1979, 5:14841 (FE— 


OIL ‘SHALES/IN-SITU RETORTING 
Determining the locus of a processing zone in an oil shale retort 
by off gas composition (Patent), 5:14863 
In situ retorting of oil shale and energy recovery (Patent), 5:14861 
Method for determining the position and inclination of a flame 
front during in situ combustion of a rubbled oil shale retort 
(Patent), 5:14862 
Preliminary study of the remote sensing of a modified in situ oil 
— retort by electromagnetic methods, 5:14860 (SAND—79- 
1998) 
OIL SHALES/RESEARCH PROGRAMS 
Fossil Energy Program report. University activities, 1 October 
1977-30 September 1978 (US DOE supported), 5:14619 (DOE/ 
FE—0002/2) 
Fossil energy. Program report, 1 October 1977-30 September 1978 
(US DOE), 5:14618 E/FE—0001/1(Vol.1)) 
Oil shale research, 5:14836 (LBL—8619) 
OIL SHALES/RESERVES 
Oil shale resources of the Naval Oil Shale Reserve No. 1, 
Colorado, 5:14838 (LETC/RI—79/2) 
OIL SHALES/RESOURCE POTENTIAL 
Miscellaneous sources of energy, 5:14837 (DOE/IA—0009-2) 
OIL SHALES/RETORTING 
I, process research and development, 5:14620 (LBL— 
1 
—— solutions of chemically reacting flows in porous media, 


OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS/TRAJECTORIES 
Numerical modeling in the Strait of Juan de Fuca and Puget 
Sound. Technical memo. for FY-78, 5:16548 (PB—298966) 
OIL SPILLS/WATER POLLUTION CONTROL 
Burning of oil spills, 5:16652 (PNL—3300(Pt.5)) 
OIL WELLS 


See also GAS LIFTS 
PETROLEUM 
OIL WELLS/BLOWOUT PREVENTERS 
Underwater well apparatus (Patent), 5:14778 
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OIL WELLS/CARBON DIOXIDE INJECTION 
lacement of oil ee ithes Doe MC 
1978-September 1979, 5:14766 (DOE/MC/032 
Oil recovery by carbon ‘dioxide i injection. Annual report, July 
1978-June 1979, 5:14767 (DOE/MC/05301—49) 
OIL WELLS/DRILLING EQUIPME: 
Apparatus and method for age ie mapll and cementing an 
underwater well (Patent), 5:14773 
OIL WELLS/EQUIPMENT 
Fluid introduction unit for wells (Patent), 5:14779 
OIL WELLS/GAS INJECTION 
Enhanced recovery by injection of treated exhaust gases from 
poe dr gines. Phase I report, September 21, 1978-July 31, 
1979, 5:14768 (METC—8392-T1) 
OIL WELLS/GAS LIFTS 
Kick-over a; tus a. 5:14777 
OIL WELLS/INJECTI 
~ vertical wor Saad steam drive oil recovery method 
atent), 5:14782 
OIL WELLS/IN-SITU COMBUSTION 
Bodcau In Situ Combustion Project: ‘i Topical report of 
May 1977, 5:14769 (SAN—1189-3 
Bodcau In Situ Combustion Project pressure transient testing. 
Topical report of January 1978, 5:14770 (SAN—1189-4) 
Bodcau In Situ Combustion Project combustion tube tests. 
Topical report of January 1979, 5:14765 (DOE/ET/ 12057—5) 
OIL LLS/OFFSHORE OPERATIONS 
Protective guide cage construction for subsea well operations 
(Patent), 5:14784 
OIL WELLS/OIL SATURATION 
a ee in pressure coring, 5:14762 (SAND—80- 
OIL WELLS/PIPES 
Underwater well apparatus am ned 5:14778 
OIL WELLS/STEAM INJECTIO 
Examination of techniques for cesity efficient delivery of 
steam to deep reservoirs (DEEP STEAM Project), 5:14771 
(SAND—79-1745C) 
High vertical conformance steam drive oil recovery method 
atent), 5:14780 
High vertical conformance steam drive oil recovery method 
atent), 5:14781 
e vertical conformance steam drive oil recovery method 
atent), 5:14783 
a of heavy oils from deep reservoirs, 5:14772 (SAND— 


8C) 
OIL WELLS/WELL STIMULATION 
Ape for generating a shock wave in a well hole (Patent), 
OIL-FILLED CABLES/INSTALLATION 
Oil-filled 220 kV cable for power stations, 5:15702 
OIL-FILLED CABLES/PERFORMANCE 
a = 220 kV cable for power stations, 5:15702 


See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/MASS SPECTROSCOPY 
Use of mass spectrometry for contamination control, 5:16244 
(MLM—2686 
OKLAHOMA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume 1 and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 
OKLAHOMA/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadran; ic a0 : BX 4680) 2. Final report (NURE 
pro , 5:1491 
OLEFINS 


See ALKENES 
OLIGONUCLEOTIDES 

See NUCLEOTIDES 
ON-LINE CONTROL SYSTEMS/DESIGN 

Divide and conquer: a computer networking premise, 5:15934 
(SAND—80-0562C) 

OPACITY/STANDARDS 

Compilation and analysis of state regulations for So2, NOx, 
opacity, continuous monitoring and applicable test methods. 
Stationary source enforcement series. Basculive summary. Final 
report, 1977, 5:16461 (PB—295997) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume I. Final report, 
1977, 5:16462 (PB—295998) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
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Stationary source enforcement series. Volume II. Final report, 
1977, 5: 16463 (PB (PB—295999) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume III. Final report, 
1977, 5:16464 (PB—296000) 

OPEC 
(Organization of Petroleum Exporting Countries.) 
/INVESTMENT 


OPEC. 
needed to improve Government's knowledge of OPEC 
financial influence in the United States, 5:15868 (EMD—80-23) 
OPEN-CYCLE MHD GENERATORS/BOUNDARY LAYERS 
Plasma measurements of Joule heating effects in the near electrode 
ion of an open cycle MHD generator, 5:15960 (FE—2341- 
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OPEN-CYCLE MHD GENERATORS/JOULE HEATING 
Plasma measurements of Joule heating effects in the near electrode 
region of an open cycle MHD generator, 5:15960 (FE—2341- 
12) 


OPIX PROCESS 
Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste sdetions, 5:14945 (ORNL/TM—6445) 
OPTIMIZATION/CALCULATION METHODS 
Augmented Lagrangian methods for constrained optimization: the 
role of the penalty constant, 5:17285 (DOE/ER/05046— 16) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Satellite power systems (SPS) Sais Fi t definition study, exhibit c. 
bay 4: transportation anal inal report, 5:15235 (N—79- 
) 
ORBITAL SOLAR POWER PLANTS/COST 
Satellite power systems (SPS) concept definition study, exhibit c. 
volume 2, part 2: system engineering, cost and programmatics. 
Final report, 5:15233 (N—79-23486) 
Satellite power systems (SPS) concept definition study, exhibit c. 
volume 2, part 2: system engineering, cost and programmatics, 
es. Final report, 5:15234 (N—79-23487) 
ORBITAL SOLAR POWER PLANTS/DESIGN 
Satellite power systems (SPS) concept definition study, exhibit c. 
268s part 1: system engineering. Final report, 5:15232 (N— 
79-23485 
Satellite power systems (SPS) concept definition study, exhibit c. 
volume 7: system/subsystem requirements data book. Final 
rt, 5:15236 (N—79-23489) 
ORBITAL SOLAR POWER PLANTS/ECONOMIC ANALYSIS 
Assessment of economic factors affecting the Satellite Power 
System. Volume I: system cost factors. Final report, 5:15228 
(N—79-21551) 
Assessment of economic factors affecting the Satellite Power 
System. Volume II: the systems implications of rectenna siting 
issues. Final report, 5:15229 (N—79-21552) 
ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Effects of construction and operation of a satellite power system 
upon the magnetosphere, 5:16964 (A TR—80(7824)-1) 
of the workshop on meteorological effects of satellite 
power system rectenna operation and related microwave 
transmission problems, 5:15122 (CONF-7808114—) 
ORBITAL SOLAR POWER PLANTS/EVALUATION 
Satellite power systems (SPS) concept definition study, exhibit c. 
volume 1: executive summary. Final report, 5:15231 (N—79- 


23484) 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY 
STUDIES 


Systems definition s gr emg power conversion systems. F 
rt, 8 jun. 1975 - 30 nov. 1976, 5:15230 N28) 
ORBITAL SOLAR POWER PLANTS/PLANNING 
Satellite power systems (SPS) concept definition study, exhibit c. 
a 2, part 2: system ring, cost and programmatics. 
rt, 5: 15233 (N—79-23486) 
ORBITAL LAR POWER PLANTS/POWER SYSTEMS 
Laser power conversion system analysis, volume 1. Final pees 
26 September 1977 - 26 September 15 1978, 5:15226 (N—79-21334) 
Laser power conversion system analysis, volume 2. Final 
26 September 1977 - 26 September 1978, 5:15227 (N—79-21335) 
ORBITAL SOLAR POWER PLANTS/SYSTEMS ANALYSIS 
Satellite power systems (SPS) concept definition study, exhibit c. 
volume 7: system/subsystem requirements data book. Final 
report, 5:15236 (N—79-23489) 
OREGON/ELECTROMAGNETIC SURVEYS 
Controlled-source EM a at Mt. Hood, Oregon, 5:15517 
OREGON/GEOLOGIC MODELS 
Geothermal exploration assessment and interpretation, U, 
Klamath Lake area, Klamath Basin, Oregon, 5:15497 L— 
10140(DRAFT)) 
OREGON/GEOLOGY 
Controlled-source EM experiment at Mt. Hood, Oregon, 5:15517 





OREGON/GEOTHERMAL DISTRICT HEATING 


OREGON/GEOTHERMAL DISTRICT HEATING 
Klamath Falls Geothermal District Heating legal, financing and 
operation, 5:15622 
Klamath Falls geothermal heating district, 5:15626 
OREGON/G L EX RATION 
Controlled-source EM experiment at Mt. Hood, Oregon, 5:15517 
Geothermal exploration assessment and interpretation, U, per 
Klamath Lake _ Klamath Basin, Oregon, 5:15497 ni L— 


ma resources and conflicting concerns in the 
‘on, 5:15478 
‘ales, Ore AL RESOURCES 
enna enpert electric power in the Pacific Northwest, 5:15474 
—— resources and conflicting concerns in the 
oo MAlvord Velen Oregon, 5:15478 
OREGON/HYDRO RMAL SYSTEMS 
Geothermal electric power in the Pacific Northwest, 5:15474 
OREGON/INSOLATION 
——e definition and preliminary design of a photovoltaic 
wer station experimental test facility. Volume 2: 
SoLM T site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
OREGON/LEGISLATION 
Solar access legislation in Oregon, 5:15118 (CONF-790845—) 
ay op NETIC SURVEYS 
= and magnetic survey: Idaho Project, Hailey, 
ACiahe Falls Falls, Elk City quadrangles o' Idaho/Montana and Boise 
x cso , Oregon/Idaho. Final report, 5:14872 (GJBX— 
sy ol.1)) 


erial gamma ray and magnetic survey: Idaho Project, Boise 
ae! le, Oregon/Idaho. Final report, 5:14873 (GIBX— 
10(80 ol.2)(Boise)) 
OREGON/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
OREGON/NATURE RESERVES 
Long-term ecological monitoring, 5: 16552 (PNL—3300(Pt.2)) 
OREGON/RADIOMETRIC SURVEYS 
Aerial gamma ray and magnetic survey: Idaho Project, Hailey, 
Idaho Falls, Elk City —S ° Idaho/Montana and Boise 
On ie 0. Final report, 5:14872 (GJBX— 
() 
erial gamma ray and magnetic survey: Idaho Project, Boise 
quadtan le, Oregon/Idaho. Final report, 5:14873 (GJBX— 
o1.2)(Boise)) 
OREGON/SOLAR RIGHTS 
Solar access <i in Oregon, 5:15118 (CONF-790845—) 
OREGON/WI 
Wind Anemometer Loan 5:15636 (CONF-790845—) 
Wind power at Boardman, Oregon, and break-even economics, 
5:15637 (CONF-790845—(Suppl.)) 
OREGON/WIND POWER PLANTS 
Wind power at Boardman, Oregon, and break-even economics, 
5:15637 (CONF-790845—(Suppl.)) 


(Oak Ridge electron linear accelerator.) 
ORELA/P' vw Rages eee mr 
si of pseudorandom binary sequence pulsing of 
ORELA, 5: 16347 (ORNL/TM—6632) : , 
ORGANIC BROMINE COMPOUNDS/BIOLOGICAL 
ACCUMULATION 
Brominated a er found in waste-treatment effluents and 
their ca y to bioaccumulate, 5:16882 
ORGANIC ROMINE COMPOUNDS/MUTAGENS 
Uptake of tritiated 1,2-dibromoethane by Tradescantia floral 
tissues: relation to induced mutation frequency in stamen hair 
cells, 5:16842 
ORGANIC BROMINE COMPOUNDS/RADIOLYSIS 
ESR study at 77 K of the bromine atom and the > N—Br~ x o* 
— x-irradiated N—bromosuccinimide single crystals, 
ORGANIC BROMINE COMPOUNDS/TOXICITY 
Toxicity ons of fifteen chlorinated and brominated 
oomegre® ie four species of marine phytoplankton, 5:16868 
ORGANIC BROMINE COMPOUNDS/UPTA KE 
Uptake of tritiated 1,2-dibromoethane by Tradescantia floral 
tissues: relation to induced mutation frequency in stamen hair 
cells, 5:16842 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORAMINES 
CHLOROFORM 
ORGANIC CHLORINE COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
[a destruction of viruses and bacteria in water, 
Soluble organic constituents of natural waters and wastewaters 
before and after chlorination, 5:16659 
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ORGANIC REPS COMPOUNDS/ENVIRONMENTAL 
EFFECT: 
DDT, PCB, and chlorinated benzenes in the marine ecosystem off 
Southern California, 5:16664 
ORGANIC CHLORINE COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 
Chlorine de; 
waters, 5:16661 
ORGANIC CHLORINE COMPOUNDS/POLLUTION 
CONTROL 


Disposal of Polychlorinated Biphenyls (PCBs) and PCB- 
contaminated materials. Volume 3. Example preparation of a 
utility PCB Spill Prevention Control and Countermeasure Plan. 
Final report, 5:15687 (EPRI-FP—1207(Vol.3)) 

ORGANIC CHLORINE COMPOUNDS/SEPARATION 

PROCESSES 

Evaluation of the ey of granular activated carbon and 
resins to remove chlorinated and other trace organics from 
treated drinking water, 5:16666 

ORGANIC CHLORINE COMPOUNDS/TOXICITY 
pecial hazard review with control recommendations for 4,4’- 
methylenebis(2-chloroaniline), 5:16889 (PB—297822) 

To screening of fifteen chlorinated and brominated 

unds using four species of marine phytoplankton, 5:16868 
ORGANIC COMPO 
See also CHEMICAL FEEDSTOCKS 

HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
poo SULFUR COMPOUNDS 


P. INS 
ORGANIC COMPOUNDS/ADSORPTION 
Analysis of organic compounds in water by direct adsorption and 
thermal desorption (Dissertation), 5:16643 (IS-T—882 
ORGANIC COMPOUNDS/CHEMICAL REACTIONS 
Status report on the importance of natural organic compounds in 
roundwater as radionuclide-mobilizing agents, 5:14967 
ONWI—84) 
ORGANIC COMPOUNDS/HEALTH HAZARDS 
Mutagenicity of complex mixtures from drinking water, 5:16895 
ORGANIC COMPOUNDS/NMR SPECTRA 
Multiple quantum NMR and relaxation of an oriented CHs group, 


5:16230 
ORGANIC COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Analysis of organic compounds in water by direct adsorption and 
thermal desorption (Dissertation), 5:16643 (IS-T—882) 
ORGANIC COMPOUNDS/THERMOCHEMICAL 
PROCESSES 
Analysis of organic compounds in water by direct adsorption and 
thermal desorption (Dissertation), 5:16643 (IS-T—882) 
ORGANIC COOLED REACTORS/PERFORMANCE 
Survey of organic coolant experience in nuclear reactors, 5:15258 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/BIODEGRADATION 
Microbial degradation of halogenated hydrocarbons, 5:16663 
ORGANIC HALOGEN COMPOUNDS/CONTROL 
bir” ncaa reduction at the Louisville Water Company, 
5:1 
ORGANIC HALOGEN COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
Formation and occurrence of haloforms in drinking water in the 
Federal Republic of Germany, 5:16695 
ORGANIC HALOGEN COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
vrovy,S trihalomethane analysis, 5:16665 
ANIC HALOGEN COMPOUNDS/TOXICITY 
“Caan and water treatment for minimizing trihalomethanes 
in drinking water, 5:16897 
Mutagenic activity of halogenated compounds found in 
chlorinated drinking water, 5:16894 
ORGANIC HALOGEN COMPOUNDS/WATER POLLUTION 
CONTROL 
Chlorination and water treatment for minimizing trihalomethanes 
in drinking water, 5:16897 
Trihalomethane formation from iodine and chlorine disinfection of 
Ohio River water, 5:16667 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 


tion and halocarbon production in estuarine 
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CHLOROPHYLL 
DINITROPHENOL 
HISTAMINE 
IMIDAZOLES 
METHYLENE BLUE 
MEXAMINE 
NUCLEOTIDES 
PROLINE 
PROTEINS 
PYRIDINIUM COMPOUNDS 
PYRIMIDINES 
SEROTONIN 
THEOPHYLLINE 
THYMIDINE 
TRYPTAMINES 

ORGANIC NITROGEN COMPOUNDS/SOLVENT 

EXTRACTION 


Hydrocracking process including upgrading of bottoms fraction of 
the product (Patent), 5:14788 
ORGANIC PHOSPHORUS COMPOUNDS 
See also NUCLEOTIDES 
ORGANIC PHOSPHORUS COMPOUNDS/CRYSTAL 
STRUCTURE 
Crystal and molecular structures of some organophosphorus 
insecticides and computer methods for structure determination 
(Dissertation), 5:16266 (IS-T—878) 
ORGANIC PHOSPHORUS COMPOUNDS/MOLECULAR 
STRUCTURE 
Crystal and molecular structures of some organophosphorus 
insecticides and computer methods for structure determination 
(Dissertation), 5:16266 (IS-T—878) 
ORGANIC POLYMERS 
See also POLYPHENYLS 
RESINS 
ORGANIC POLYMERS/MEETINGS 
Third Symposium on Macrocyclic Compounds, 5:16265 (DOE/ 
ER/10383—1) 
ORGANIC SOLAR CELLS/MATERIALS 
Nonohmic electrical conductivity and giant dielectric constant in 
methyltriphenylarsonium ditetracyanoquinodimethane, 5:15137 
(DOE/ER/01198—1300) 
ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
SULFONIC ACIDS 
THIOLS 
Fossil energy. Annual report, October 1, 1978-September 30, 1979, 
5:14624 (IS—4714) 
ORGANIC SULFUR COMPOUNDS/CHEMICAL 
REACTIONS 
Oxydesulfurization of coal treated with methy] iodide: 
implications for removal of organic sulfur, 5:14626 (ISM—266) 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
Evaluation of oxydesulfurization processes for coal. I. The effect 
of the Ames process on model organosulfur compounds (At 
Ames oxydesulfurization conditions), 5:14625 (ISM—248) 
Oxydesulfurization of coal treated with methyl iodide: 
implications for removal of organic sulfur, 5:14626 (ISM—266) 
ORGANIC SULFUR COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
Oxydesulfurization of coal treated with methyl iodide: 
implications for removal of organic sulfur, 5:14626 (ISM—266) 
ORGANS 
See also BONE MARROW 
KIDNEYS 
SKELETON 
SPLEEN 
ORGANS/GAMMA DOSIMETRY 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 
ORGANS/SCINTISCANNING 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 


ORNL 
(Oak Ridge National Laboratory.) 
ORNL/RESEARCH PROGRAMS 
Environmental Sciences Division. Annual progress report for 
riod ending September 30, 1979, 5: 16546 6 (ORNL_3620) 
ISOCHRONOUS CYCLOTRON/OPERATION 
Holifield Heavy-Ion Research Facility, 5:16344 (ORNL—5498) 
‘CATALYTIC EFFECTS 
Catalytic process for treating light gasoline stocks (Patent), 
5:14799 
OSMIUM 186 TARGET/NEUTRON REACTIONS 
Neutron capture cross section measurements at ORELA and 
nucleosynthesis (2.5 to 120 keV), 5:17101 (ORNL—5498) 
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OSMIUM 187 TARGET/NEUTRON armen 
Neutron capture cross section measurements at ORELA and 
nucleosynthesis (2.5 to 120 Ma 5:17101 (ORNL—3498) 
188/E2-TRANSITIONS 


ror mg, 1990. December 31, 1979, 5: T7106 COO— 
OSMIUM 188/ENERGY LEVELS 


Radiochemical in pg i relma perties. 
met 1979-December 31, 1979, 17106 @OO— 


PROGRAMS 
echnical and — feasibility of pee technology. First 
technical quarter | tember 1979-17 
December 1979, i 16 a! ee 8-10. 9) 
OSMOTIC POWER 
See SALINITY GRADIENT POWER PLANTS 


its on movements of materials across the 


INTINENT. 
See CONTINENTAL SHELF 
OVARIES/BIOLOGICAL RADIATION EFFECTS 
Role of age in development of tumors in irradiated animals (y 
rays; rats), 5:16813 
OXIDATION 
See also COMBUSTION 
OXIDATION/RADIOINDUCTION 
Effect of estradiol and hydrocortisone on the process of 
xidation of mitochondrial membrane lipids in irradiated rat 
Beer (Co 9 er (Co y rays), 5:16816 
OXIDES/EVAPORATION 
Some a of the high temperature weer behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
5:16199 (CONF-7706168—) 
OXIDES/THERMAL SHOCK 
Thermal shock resistance mechanisms in refractory oxides, 
5:16208 (CONF-7706168—) 
OXIDIZERS/BIOLOGICAL EFFECTS 
Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final report, 
October 1976—October 19778, 5:16863 (PB—293617) 
OXIDOREDUCTASES 
See also DEHYDROGENASES 
HYDROGENASE 
OXIDOREDUCTASES/BIOCHEMICAL REACTION 


KINETICS 
Selection of lys2 mutants of the yeast Saccharomyces cerevisiae 
by the utilization of magnet ~ 5:16749 
OXIDOREDUCT ASES/BIOLOGICAL RADIATION 
EFFECTS 


ymes of the rat thymus in the postradiation 


hlorins: implications for nitrite and 


21 
OXIDOREDUCTASES/COMPARATIVE EVALUATIONS 
ee ee a background of 
enhanced radioresistance. Report 10. nature of differences 
in radioresistance oo of yous oe 


(experiments on Pichia 
'y) (uv and x rays), 5:16786 
JREDUCTASES L CTRON SPIN RESONANCE 
radicals of isobacteriochlorins: implications for nitrite and 
sulfite reductases, 5:15063 
OXY MODIFIED IN-SITU PROCESS/COST 

2500-bbi/day; mine meg tery ter general facilities; surface 
water facilities, 5:14844 (SAN—1848-T3(Vol. 3) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 1. Summary 
CAN feet cost estimate and capital cost estimate, 5:14842 

THVol.1)) 

Msaified | in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 2. Capital cost 
estimate, Areas 2 through 26 (Mine equipment, levels, retort, 
products recovery), 5:14843 (SAN—1848-T3(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 4. ital cost 
estimate, Area 36, Part 1 (2500 bbi/day; surface facilities), 
5:14845 (SAN—1848-T3(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 5. Capital cost 
estimate, Area 36, Part 2 (2500-bbI/day: steel, controls, 

it, pipes), 5:14846 (SAN—1848-T3(Vol.5)) 

Mi in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 6. Capital cost 
estimate, Area 43 (2500 bbl/day: surface facilities and civil 
work), 5:14847 (SAN—1848-T(Vol.6)) 





OXY MODIFIED IN-SITU PROCESS/DESIGN 


Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical feasibility demonstration unit. Volume 7. Operating 
cost estimate, 5:14848 (SAN—1848-T3(Vol.7)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 2. Capital cost estimate 
details, underground facilities, 5:14850 (SAN—1848-T4(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 3. Capital cost estimate 
details, surface facilities, 5:14851 (SAN—1848-T4(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
50,000 BPD commercial plant. Volume 4. Operating cost 
estimate details, 5:14852 (SAN—1848-T4(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 1. S 
operating cost estimate and capital cost estimate (5000 bbl/day), 
5:14853 (SAN—1848-TS(Vol.1)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 2. Capital 
cost estimate, Areas 2 through 26 (Mine equipment, shaft, levels, 
retort, recovery), 5:14854 (SAN—1848-T5(Vol.2)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 3. Capital 
cost estimate, Areas 27, 29, and 34 (Mine dewatering, mine 

eneral facilities, surface water facilities), 5:14855 (SAN—1848- 
5(Vol.3)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 4. Capital 
cost estimate, Area 36, Part 1 (5000 bbl/d; surface facilities), 
5:14856 (SAN—1848-T5(Vol.4)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 5. Capital 
cost estimate, Area 36, Part 2 (Materials, instruments, buildings, 
ducts), 5:14857 (SAN—1848-T5(Vol.5)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 6. Capital 
cost estimate, Area 43 (Surface utilities), 5:14858 (SAN—1848- 
TS(Vol.6)) 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
commercial feasibility demonstration unit. Volume 7. Operating 
cost estimate, 5:14859 (SAN—1848-T5(Vol.7)) 

OXY MODIFIED IN-SITU PROCESS/DESIGN 

Modified in situ oil shale process, Occidental Oil Shale, Inc.: 
technical and commercial feasibility demonstration units. 
Volume 8. Drawings (2500 and 5000 bbl/day), 5:14849 (SAN— 
1848-T3(Vol.8)) 

OXYGEN/BIOLOGICAL EFFECTS 

Pathogenic mechanism in lung fibrosis (Synergistic effects of 

BHT, Oz, and x rays in mice), 5:16773 (CONF-790249—1) 
OXYGEN/CHEMISORPTION 
Spectroscopic characterization of TeF and oxygen chemisorption 
onto silicon (111), 5:16249 (DOE/TIC—11128) 
OXYGEN/CORROSIVE EFFECTS 
High temperature corrosion studies. A. Iron: based superalloy in 
/O2 atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
OXYGEN/ENTHALPY 

Direct measuremet of A(O2) partial molar mixing enthalpy of 
——* the solid solutions B-ZrO2 and a-ZrOz, 5:16200 
(CONF-7706168—) 

OXYGEN/PRODUCTION 

Industrial Fuel Gas Demonstration Plant Program. Task III 

report, demonstration plant mechanical design. Volume II. Air 
tion, 5:14654 (FE—2582-1(Vol.2)) 
OXYGEN/RADIOSENSITIVITY EFFECTS 

Postradiation and posthypothermia changes in oxygen tension of 

transferable rat tumors, 5:16823 
OXYGEN/REDUCTION 

Oxygen reduction on a graphite oT and a catalyst loaded 

hite paste electrode, 5:16271 (IS-T—886) 
OXYGEN, PPING 
Anelastic studies of interstitially trapped hydrogen in niobium, 
5:16131 (DOE/ER/01198—1299) 
OXYGEN 16 REACTIONS 
Light-particle emission from heavy-ion reactions (208.2 MeV), 
:17080 (ORNL—5498) 
OXYGEN 16 REACTIONS/COMPOUND-NUCLEUS 
CTIONS 

High-spin band structure of '**T1, 5:17108 

m-substrate distributions in the '*O + '*C reaction (52 MeV), 
5:17054 (ORNL—5498) 

OXYGEN 16 REACTIONS/ELASTIC SCATTERING 

Resonance and interference phenomena in heavy-ion reactions: 
inversion of nuclear molecules (19 to 37 MeV (c.m.)), 5:17058 
(ORNL—5498) 

OXYGEN 16 REACTIONS/FUSION REACTIONS 

Comparison of fusion cross sections for '°B + '*O and *C + 
“4N systems (Up to 17 MeV/A), 5:17046 (CONF-8001 14—3) 

Fusion of **O + '°B and the liquid-drop limit (16 to 78 MeV 
(c.m.)), 5:17050 (ORNL—5498) 
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Nonstatistical effects in the reactions of '*O with '*Sm (112 to 
169 MeV), 5:17099 (ORNL—5498) 

Nucleon emission from a hot zone in heavy ion reactions (153 and 
315 MeV, angular distribution and spectra), 5:17128 (COO— 
3463-59) 

Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 

OXYGEN 16 REACTIONS/PRECOMPOUND-NUCLEUS 

EMISSION 

Neutron emission in reactions of 204-MeV '*O and Nb, 5:17081 
(ORNL—5498) 

OXYGEN 16 REACTIONS/QUASI-FISSION 

Nucleon emission from a hot zone in heavy ion reactions (153 and 
315 MeV, angular distribution and spectra), 5:17128 (COO— 
3463-59) 

OXYGEN 16 TARGET/PION PLUS REACTIONS 

Mass and energy dependence of low-energy pion-nucleus elastic 
scattering (30 to 50 MeV), 5:17055 (ORNL—5498) 

OXYGEN 18 REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

High-spin band structure of '**T1, 5:17108 

XYGEN COMPOUNDS 


See also FERRITES 
OXYGEN COMPOUNDS/MOLECULAR IONS 
Cs 4s” and NCO* ~ molecular ion structure determination by 
Coulomb explosion, 5:16973 (BNL—27326) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ELECTRONIC STRUCTURE 
Unusual behavior of the A *Pi/sub u/ state of the O2~ ion, 5:16980 
OXYGEN IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of multicharged ions (0.1 to 1.5 keV), 
. 5:16992 (ORNL—5498) 
XYMETHYLENE 


See FORMALDEHYDE 
OZONE/BIOLOGICAL EFFECTS 

Air pollution effects on food quality. Final progress report. CAES 
No. 555-80, 5:16862 (COO—4331-07) 

Environmental research, 5:15872 (LBL—8619) 

Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final report, 
October 1976—October 19778, 5:16863 (PB—293617) 

OZONE/CHEMICAL REACTION KINETICS 

Effect of preozonation on chloroform production in the chlorine 

disinfection process, 5:16668 
OZONE/TOXICITY 

Generation of volatile organic compounds from nonvolatile 
precursors in water by treatment with chlorine or ozone, 
5:16898 

Respiratory and osmoregulatory responses of white perch 
(Morone americana) exposed to chlorine and ozone in estuarine 
waters, 5:16886 

Study of alternatives to chlorination for disinfection of 
wastewater, 5:16670 


P 


PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
PACIFIC NORTHWEST REGION/GEOTHERMAL 
DISTRICT HEATING 
Performance and feasibility of forced geoheat recovery for low 
temperature applications, 5:15619 
PACIFIC NOR EST REGION/WIND POWER 
Northwest regional wind energy assessment, 5:15635 (CONF- 
790845—) 
PACIFIC OCEAN 
See also PUGET SOUND 
PACIFIC OCEAN/BATHYMETRY 
Manned submersible reconnaissance survey. OTEC Seacoast Test 
Facility proposed pipeline route, Keahole Point, Hawaii, 
5:15318 (PB—295784) 
PACIFIC OCEAN/GEOLOGIC STRUCTURES 
Oceanographic data off northern California-southern Oregon: 40° 
to 43° north including the Gorda Deep Sea Fan. First edition, 
5:16954 (LBL-publ—251) 
PACIFIC OCEAN/GEOMAGNETIC FIELD 
Oceanographic data off northern California-southern Oregon: 40° 
to 43° north including the Gorda Deep Sea Fan. First edition, 
5:16954 (LBL-publ—251) 
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PACIFIC OCEAN/SALINITY 
Oceanographic data off Washington 46° to 49° North including 
the Nitinat deep sea fan, 5:16953 (LBL-publ—223) 
Oceanograp' phic data off northern California-southern Oregon: 40° 
to 43° north including the Gorda Deep Sea Fan. First edition, 
5:16954 (LBL-publ—251) 
PACIFIC OCEAN/SEA BED 
Oceanographic data off Washington 46° to 49° North including 
on Nitinat deep sea fan, 5:16953 (LBL-publ—22 3) 
phic data off central California 37° to 40° north 
incl ~ \pe Delgada deep sea fan. First edition, 5:16952 (LBL- 
ju | 
Nie oa FIC OCEAN/SEISMIC SURVEYS 
Oceanograp! phic data off northern California-southern Oregon: 40° 
to 43° north including the Gorda Deep Sea Fan. First edition, 
5:16954 (LBL-publ—251) 
PACIFIC OCEAN/TEMPERATURE DISTRIBUTION 
Oceanographic data off Washington 46° to 49° North including 
pa. ponceee deep sea fan, 5:16953 (LBL-publ—223) 
graphic data off central California 37° to 40° north 
E: S the Delgada deep sea fan. First edition, 5:16952 (LBL- 
oo. = 
aphic data off northern California-southern Oregon: 40° 
to eo north including the Gorda Deep Sea Fan. First edition, 
5:16954 (LBL-publ—251) 
PACIFIC OCEAN/WATER CURRENTS 
Oceanographic data off Washington 46° to 49° North including 
Pt —— deep sea fan, 5:16953 (LBL-publ—223) 
aphic data off central California 37° to 40° north 
= in of) the Delgada deep sea fan. First edition, 5:16952 (LBL- 
A. mike 
nic data off northern California-southern Oregon: 40° 
to — ae including the Gorda Deep Sea Fan. First edition, 
5:16954 (LBL-publ—251) 
PACIFIC OCEAN/WATER WAVES 
Oceanographic data off Washington 46° to 49° North including 
the Nitinat deep sea fan, 5:16953 (LBL-publ—223) 
PAINTS/CORROSION 
Results of thirty months atmospheric corrosion testing in St. 
Louis, Mo., USA, 5:15459 (SERI/TP—31-248(Vol.2)(Pt.1)) 
PAINTS/OPTICAL PROPERTIES 
Selective paint —T ment. Technical progress ahr) 
December 1978-31 July 1979, 5:15422 (ALO—4287 
NG 


PAINTS/SURFACE COATI 
Selective paint develo; —. Technical progress report, 5 


December 1978-31 

PALLADIUM/CATALYTI 

er process for saw be light gasoline stocks (Patent), 
4799 


PALLADIUM/NEUTRON REACTIONS 
Fast neutron capture cross section measurements, evaluations and 
model calculations of fission product nuclei (0.5 to 4.0 MeV), 
5:17079 (CONF-791223—5) 
PALO VERDE-1 REACTOR/AVAILABILITY 
Designing Palo Verde for high availability, 5:15734 (CONF- 
167—(Vol.2)) 
PALO VERDE-1 REACTOR/REACTOR OPERATION 
Designing Palo Verde for high availability, 5:15734 (CONF- 
167—(Vol.2)) 
PALO VERDE-2 REACTOR/AVAILABILITY 
Designing Palo Verde for high availability, 5:15734 (CONF- 
790167—(Vol.2)) 
PALO VERDE-2 REACTOR/REACTOR OPERATION 
= ing Palo Verde for high availability, 5:15734 (CONF- 
) ie Ma 2)) 
PAPER DRYIN 6060 
r, economy d during paper drying, 5:1 
PAPER/PRODU ION 
Assessment and all of the power consumption in refining 
paper stock, 5:16058 
Energy savings in paper a my | by means of increased water 
removal in the press — 16059 
PAPER CHROMA 
See CHROMA TOGRAPHY. Y 
PAPER INDUSTRY/ENERGY CONSERVATION 
Assessment and reduction of the power consumption in refining 
paper stock, 5:16058 
Energy economy during pa pees drying, 5:16060 
Energy savings in paper ing by means of increased water 
removal in the press section, 5:16059 
PAPER INDUSTRY/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 
coo Ne energy assessment. Volume 3. Annexes 2-7, 5:16043 
A 


—0009-3) 
PAPER INDUSTRY/GEOTHERMAL PROCESS HEAT 
Method for evaluating geothermal energy use for process heat 
lications, 5:15629 


ECTORS 
See also PARABOLIC DISH COLLECTORS 


A 1979, 5:15422 (ALO—4287-T2) 
EFFECTS 


P. 


PASSIVE SOLAR COOLING SYSTEMS 


PARABOLIC TROUGH COLLECTORS 
PARABOLIC COLLECTORS/DESIGN 

Dual curvature acoustically damped concentrating collector. 
Semiannual technical progress report, December 1, 1978-June 1, 
1979, 5:15421 (ALO—4196-T2) 

PARABOLIC COLLECTORS/FOUNDATIONS 

Design of field tests and analysis of experimental results for L.S.E. 
7 meter collector foundations, Shenandoah, Georgia, 5:15439 
(SAND—79-7075) 

PARABOLIC COLLECTORS/PERFORMANCE 

Dual curvature acoustically damped concentrating collector. 
Semiannual technical progress report, December 1, 1978-June 1, 
1979, 5:15421 (ALO—4196-T2) 

PARABOLIC DISH COLLECTORS/RESEARCH PROGRAMS 

Annual technical report. Fiscal year 1979. Voiume I: executive 
summary, 5:15307 (DOE/JPL/1060—30(Vol.1)) 

PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS/DESIGN 

Design considerations for parabolic-cylindrical solar collectors, 
5:15455 (SERI/TP—31-248(Vol.2)(Pt.1)) 

Development of a second-generation concentrating tracking solar 
collector. Technical progress report, 28 December 1978-19 June 
1979, 5:15425 (ASE—4460) 

PARABOLIC TROUGH COLLECTORS/TESTING 

Development of a second-generation concentrating tracking solar 
collector. Technical progress report, 28 December 1978-19 June 
1979, 5:15425 (ASE—4460) 

ARAFFINS 


P. 
See ALKANES 
PARAHO PROCESS/ECONOMIC ANALYSIS 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
PARTHENOGENESIS 
See REPRODUCTION 
PARTIAL OXIDATION PROCESSES/EVALUATION 
Evaluation of the Texaco synthesis gas generation process for the 
production of hydrogen from SRC-II residue, 5:15039 (ORNL/ 
Sub—7240/6) 
PARTICLE BEAM FUSION ACCELERATOR/BEAM 
NEUTRALIZATION 
High current linear ion accelerators utilizing electron 
neutralization, 5:17263 
PARTICLE BEAM FUSION ACCELERATOR/REVIEWS 
Intense particle beams, 5:17262 
PARTICLE BOOSTERS 
(First stage of a multistage accelerator.) 
PARTICLE BOOSTERS/BEAM STRIPPERS 
—_—— foils for multiturn charge exchange injection into the 
tmilab booster, 5:16376 
PARTICLE BOOSTERS/CAVITY RESONATORS 
30-53 MHZ super cavities for 10-GeV acceleration in the 
Fermilab Booster ring, 5:16370 
PARTICLE BOOSTERS/MAGNETS 
34 kA rapid cycling PFN power supply for driving injection 
magnets, 5:16375 
PARTICLE BOOSTERS/RF SYSTEMS 
CAMAC based high-resolution repetitive waveform generator, 
$:16371 
High-s; voltage-controlled oscillator for the Fermilab booster 
low-level rf system (29 to 54 MHz), 5:16361 
New low a for the Fermilab booster, 5:16366 
PARTICLE S OTE SENSING 
Preliminary study of the remote ing of a modified in situ oil 
= retort by electromagnetic methods, 5:14860 (SAND—79- 


998) 
PARTICLES 
See also DROPLE TS 
PARTICLES/COLOR 
Characteristics of radioactive particles in close-in fallout, 5:16581 
(NVO—192(Vol.2)) 
PARTICLES/PARTICLE SIZE 
Characteristics of radioactive particles in close-in fallout, 5:16581 
(NVO—192(Vol.2)) 
PARTICLES/SEDIMENTATION 
ing behavior of natural aquatic particulates, 5:16637 
PARTICLES/SEPARATION PROCESSES 
eeNVO of wher! == gg particles from the test site, 5:16580 
192(Vol.2)) 
PARTICLES/SHAPE 
Characteristics of radioactive particles in close-in fallout, 5:16581 
(NVO—192(Vol.2)) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 





PASSIVE SOLAR COOLING SYSTEMS/CONTROL 


PASSIVE SOLAR COOLING SYSTEMS/CONTROL 
SYSTEMS 


Solar energy, 5:15079 (LBL—8619) 
PASSIVE SOLAR COOLING SYSTEMS/EVALUATION 
Solar energy, 5:15079 (LBL—8619) 
PASSIVE SOLAR COOLING SYSTEMS/PERFORMANCE 
Performance (thermal, agricultural and aquacultural) of a a 
solar greenhouse in western Washington, 5:15354 (CO) 


790845—) 
PASSIVE SOLAR COOLING SYSTEMS/THERMOSYPHON 
EFFECT 


Cool pool development. Quarterly technical report No. 1, April- 
June 1979, 5:15988 (DOE/CS/34153—1) 
PASSIVE SOLAR HEATING SYSTEMS 
See also ROOF PONDS 
TROMBE WALLS 

Natural energy design by intuitive wisdom, 5:15365 (CONF- 
790845—(Suppl.)) 

Wholeness in environmental design, 5:15326 (CONF-790845—) 

PASSIVE SOLAR HEATING SYSTEMS/CALCULATION 

METHODS 

Passive solar calculation methods. Final report, 5:15380 (DSE— 
5221-T1) 

iN ane HEATING SYSTEMS/COMPUTER-AIDED 

DE 

Demystifying the oy te af how to use a computer model as a 
passive solar design tool, 5:15361 (CONF-790845—) 

PASSIVE SOLAR EATING SYSTEMS/COMPUTERIZED 

SIMULATION 

Evaluation of a passive solar house using a thermal simulation 
pro , 5:15357 (CONF-790845—) 

Modellin, ae ive solar a a with a small computer system, 
5:15360 (CONF-790845—) 

Passive Solar Simulation Program for a small microcomputer, 
5:15359 (CONF-790845—) 

PASSIVE SOLAR HEATING SYSTEMS/CONSTRUCTION 

Passively heated residence designed for the median Pacific 
Northwest market, 5:15327 (CONF-790845—) 

PASSIVE SOLAR HEATING SYSTEMS/CONTROL 

SYSTEMS 

Solar energy, 5:15079 (LBL—8619) 

PASSIVE SOLAR HEATING SYSTEMS/DESIGN 

Design, construction and initial operating experience with a 

passively solar heated townhouse, 5:15328 (CONF-790845—) 
ive design competition winners from the University of 
Oregon, 5:15337 (CONF-790845—) 

Passive solar design handbook. Volume two of two volumes: 
passive solar design analysis, 5:15374 (DOE/CS—0127/2) 

Resistance network design method for passive solar systems, 
5:15367 (CONF-791022—13) 

St. Johns Development: pro; passive solar/conservation 
guidelines, 5:15349 (CONF-790845—) 

St. Paul Center, United Methodist Church: a solar heated 
sanctuary, Springfield, OR, 5:15346 (CONF-790845—) 

Three passive solar heat systems and energy conscious design for a 
community center in the city of Spokane, Washington, 5:15336 
(CONF-790845—) 

PASSIVE SOLAR HEATING SYSTEMS/ECONOMIC 

ANALYSIS 

Estimating passive solar performance and economics, 5:15366 
(CONF-790845—(Suppl.)) 

PASSIVE SOLAR HEATING SYSTEMS/EVALUATION 

Solar energy, 5:15079 (LBL—8619) 

PASSIVE SOLAR HEATING SYSTEMS/FINANCIAL 

INCENTIVES 

Clark County P.U.D. Solar Home Award Program, 5:15339 
(CONF-790845—) 

HUD passive design competition winners from the University of 
Oregon, 5:15337 (GONF.790843_-) 

PASSIVE SOLAR HEATING SYSTEMS/FINANCING 

Passively heated residence designed for the median Pacific 
Northwest market, 5:15327 (CONF-790845—) 

PASSIVE SOLAR HEATING SYSTEMS/MANUALS 

Passive solar design handbook. Volume two of two volumes: 

passive solar design analysis, 5:15374 (DOE/CS—0127/2) 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 

MODELS 

Design prediction of performance of passive solar home types in 
western Washington: analysis using a computer model, 5:15333 
(CONF-790845—) 

PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 

Design prediction of performance of passive solar home types in 
western Washington: analysis using a computer model, 5:15333 
(CONF-790845—) 

wo ive solar performance and economics, 5:15366 
(CON 490845—(Suppl. y) 

Measured performance of a passive solar residence in Bozeman, 
Montana, 5:15334 (CONF-790845—) 
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Passive design tutorial, 5:15382 (ISM—227) 

Performance (thermal, agricultural and aquacultural) of a ive 
solar greenhouse in western Washington, 5:15354 (CONF- 
790845—) 

Suncatcher Monitoring Project. Final report, September 1, 1977- 
December 31, 1978, 5:15371 (COO—4154-4) 

PASSIVE SOLAR HEATING SYSTEMS/ 

RECOMMENDATIONS 

Review of the BES/TR team efforts to develop passive solar 
design guidelines for the state of Washington, 5:15331 (CONF- 

90 


PASSIVE SOLAR HEATING SYSTEMS/RESEARCH 
PROGRAMS 
Controlled experiments using passive solar techniques, 5:15362 
(CONF-790845—) 
Solar energy research at LASL. Progress report, April 1, 1978- 
March 31, 1979, 5:15383 (LA—8090-PR 
PASSIVE SOLAR HEATING SYSTEMS/RETROFITTING 
Solar remodel of a Seattle house, 5:15335 (CONF-790845—) 
PATHOLOGICAL CHANGES 
See also FIBROSIS 
NECROSIS 
PATHOLOGICAL CHANGES/AGE DEPENDENCE 
Effect of age on pulmonary structure and function of immature 
and adult animals and man, 5:16759 
PATHOLOGICAL CHANGES/RADIOINDUCTION 
Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid radioactive waste storage areas, 5:16803 (IDO—12088) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PEAK LOAD 
Using solar energy to offset peak heating demand, 5:15084 
(CONF-790845—) 
PEAK POWER 
See PEAK LOAD 
PEARL SPAR 
See DOLOMITE 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/HYDROELECTRIC POWER 
Problems of hydroelectric development at existing dams: an 
analysis of institutional, economic, and environmental restraints 
a New Jersey, and Maryland, 5:15066 (CONS— 
5-T1) 
PENSTOCKS/CONSTRUCTION 
Snettisham Project Alaska. First stage development. Design 
memorandum Number 7. General design memorandum. Volume 
I. Main report, 5:15067 (AD-A—067894) 
oe TIDE HYDROLASES/BIOLOGICAL RADIATION 


Investigation of enteropeptidase of the albino rat small intestine 
or pe exposure to x radiation and administration of thiotepa, 
5:16815 

PEPTIDE HYDROLASES/INHIBITION 

Investigation of enteropeptidase of the albino rat small intestine 
following exposure to x radiation and administration of thiotepa, 
5:16815 

PEPTIDES/RADIOLYSIS 

Chemical actions of ionizing radiation on oligopeptide derivatives 
of glycine in the neutral (Zwitterion) and basic forms, 5:16275 
(LBL— 10410) 

PERMEABILITY/BIOLOGICAL RADIATION EFFECTS 
Effects of radiation on DNA synthesis and permeability of cell 
—- (y rays; cultured Chinese hamster fibroblasts), 

:16778 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PEROXIDES/COMPARATIVE EVALUATIONS 

Role of endogenous substances in creating a background of 
enhanced radioresistance. Report 10. The nature of differences 
in radioresistance of yeast cells (experiments on Pichia 
guilliermondii varying in ploidy) (uv and x rays), 5:16786 

PERSONNEL 
See also MEDICAL PERSONNEL 
PERSONNEL/BIOLOGICAL STRESS 

Development of an automated stress/duress detection system, 

Phase I and Phase II. Summary report, 5:15018 (SAND—79- 


7038) 
PERSONNEL/DOSE COMMITMENTS 
User’s manual to the ICRP Code: a series of computer programs 
to perform dosimetric calculations for the ICRP Committee 2 
rt, 5:16797 (ORNL/TM—6980) 
PERSONNEL/DOSE LIMITS 
User’s manual to the ICRP Code: a series of computer programs 
to perform dosimetric calculations for the ICRP Committee 2 
report, 5:16797 (ORNL/TM—6980) 
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PERSONNEL/EDUCATION 
Availability improvement as a simulator justification, 5:15705 
(CONF-790167—(Vol.2)) 
Education and training requirements of nuclear power plant 
personnel. A bibliography 1955-1976 (NSA), 
(PAEC(C) VD—78002) 
Manpower development - planning and implementation, 5:15896 
Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF-790167—(Vol.1)) 
PERSONNEL/MORTALITY 
Statistical health effects study, 5:16799 (PNL—3300(Pt.5)) 
PERSONNEL/RADIATION DOSES 
Waste Isolation Pilot Plant Title I operator dose calculations. 
Final report, LATA report No. 90, 5:15010 (SAND—79-7107) 
PERSONNEL DOSIMETRY 
See also NEUTRON DOSIMETRY 
Health physics research reactor, 5:16794 (ORNL—5308) 
PERSONNEL DOSIMETRY/CALIBRATION 
Personnel dosimetry calibrations, 5:17143 (PNL—3300(Pt.5)) 
PERSONNEL MONITORING 
Radiation detection and monitoring principles, 5:16791 (ORNL— 


5308) 
PERU/AGRICULTURE 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 
(DOE/IA—0009-3) 
PERU/BIOMASS 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 4 of 4 Volumes 
Annexes 8-11, 5:15182 (DOE/IA—0009-4) 
PERU/COAL DEPOSITS 
Preliminary report on coal deposits of Peru, 5:14728 (DOE/IA— 


0009-2) 
PERU/COAL RANK 
Preliminary report on coal deposits of Peru, 5:14728 (DOE/IA— 


PERU/EARTHQUAKES 
Geologic hazards, 5:16935 (DOE/IA—0009-2) 
PERU/ENERGY ANALYSIS 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 1. Executive summary, 
main report and appendices, 5:15981 (DOE/IA—0009/1) 
PERU/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 1. Executive summary, 
main report and appendices, 5:15981 (DOE/IA—0009/1) 
PERU/ENERGY POLICY 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 4 of 4 Volumes 
Annexes 8-11, 5:15182 (DOE/IA—0009-4) 
PERU/ENERGY SOURCE DEVELOPMENT 
Water resources and energy in Peru, 5:15882 (DOE/ILA—0009-2) 
PERU/ENERGY SOURCES 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1, 5:15905 
E/IA—0009-2 


(DO 
PERU/ENERGY SUPPLIES 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 1. Executive summary, 
main report and appendices, 5:15981 (DOE/IA—0009/1) 
PERU/GEOLOGY 
Geologic hazards, 5:16935 (DOE/IA—0009-2) 
Summary of Peru’s hydrocarbon potential, estimated reserves, and 
rojected production rates, 5:14761 (DOE/IA—0009-2) 
PERU/GEOTHERMAL RESOURCES 
Geothermal energy, 5:15479 (DOE/IA—0009-2) 
PERU/INDUSTRY 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 
(DOE/IA—0009-3) 
PERU/MINERAL RESOURCES 
Energy-related minerals, 5:15881 (DOE/IA—0009-2) 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 2. Annex 1, 5:15905 
E/ITA—0009 


(DO 
PERU/MINING 
Joint Peru/United States report on Peru/United States 
cooperative energy assessment. Volume 3. Annexes 2-7, 5:16043 
E/1A—0009-3 


(DO 
PERU/OCEAN THERMAL ENERGY CONVERSION 
Miscellaneous sources of energy, 5:14837 (DOE/IA—0009-2) 
PERU/OIL SHALES 
Miscellaneous sources of energy, 5:14837 (DOE/IA—0009-2) 
PERU/PETROLEUM 
Summary of Peru's hydrocarbon potential, estimated reserves, and 
projected production rates, 5:14761 (DOE/IA—0009-2) 


PETROLEUM/SOLVENT EXTRACTION 


PERU/URANIUM DEPOSITS 
Uranium ‘ge, — accessible areas poorly explored), 5:14870 


PERU/WATER URCES 
ee a and energy in Peru, 5:15882 (DOE/IA—0009-2) 
See also HERBICIDES 
INSECTICIDES 
PESTICIDES/ACID piles age ae 
Continuous chemical reaction 


31, 1080, 5: 5 fanks (COON 2945. 5 
FEEDSTOCKS 


F 1, 1979-Jan 


See CHEMICAL FEEDSTOCKS 
CAL PLANTS/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 


ive energy assessment. Volume 3. Annexes 2-7, 5:16043 
(DGE/1A— 0009 ) 
P. nee ae eg PLANTS/SITE SELECTION 
a for the petrochemical industry, 5:15922 


P OLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
Ble pe ag 8 pene mana thane 
= 5 in the coastal marine 


from sediments on 
IOLOGICAL A\ SPN —S00P 2 


Fate and effects of leum h ot tee! yl 
ecosystem, 5:16650 (PNL—3 2) 
PETROLEUM/BIOLOGICAL 
Effects of petroleum hydrocarbons on behavior of marine 
organisms, 5:16871 3300(Pt.2)) 
Long-term effects of fey pay from 
marine organisms, 5:16870 (PNL—3300(Pt.2)) 
PETROLEUM/DEWAXING 
anaes useful oil from wax filter hot washings and dumped 
slurry it), 5:14811 
PETROLEUM/ENERGY SOURCE DEVELOPMENT 
oa and crude oil self-sufficiency (Canada), 5:14814 (NP— 


) 
PETROLEUM/ENVIRONMENTAL IMPACTS 
Energy research for other agencies, 5:15788 b denpe np a 


water on 


a in environmental tion that affect energy 
dev: rt, 5:16714 (DOE/EV—01682) 
PETROLE IRO) NTAL TRANSPORT 


Fate and effects of leum hydrocarbons in the coastal marine 
ecosystem, 5:166: @PNL— 33000 2)) 
Long-term effects of leum hydrocarbons from sediments on 
marine organisms, 5:16649 (PNL—3300(Pt.2)) 
PETROLEUM/FRACTIONATION 
ree reconditioning of crude oil or residues 
= _ ved therefrom into saturated light hydrocarbons (Patent), 
14 
PETROLEUM/HYDROGENATION 
Process for hydrogenized reconditioning of crude oil or residues 
— therefrom into saturated light hydrocarbons (Patent), 
14 
PETROLEUM/MEETINGS 
26th DGMK my in Berlin, October 4-6, 1978, 5:14760 
(INKA-Conf—78-068-000 
Seca ieee SCREENING 
thetic crude ity screening 
‘apart February 1S-September 15, 1979, 5:14801 {S01 (COO 4758- 
2) 


gig Re a eo 
jummary of Peru's preeeerien paten , estimated reserves, 
OLEUM/RECOVER se on ” 
Se ot Gil iiees wes iar bee weddiinda Wt Aiiees 


slurry t), 5:14811 
PETROLE iG 
Control — for a furfural refining unit receiving light sweet 
charge oil (Patent), 5:14792 
Bip ey een wn neyencbig PROGRAMS a ae 
report. University activiti 
Lay . ber 1978 (US DOE supported), 5: 14619 (DOE/ 
Fossil ; rt, 1 October 1977-30 September 1978 
(US DOB), 5:1 IE/FE—0001/1(Vol.1)) 
PETROLEUM/ROYALTIES 


Oil and gas —— collections--serious financial management 
attention. Report to the congress, 
214815 rote 5) 


ee ieee EXTRACTION 
Control system for a furfural ing unit receiving light sweet 
charge oil (Patent), $:14792 


and 





PETROLEUM/TOXICITY 


PETROLEUM/TOXICITY 
Long-term effects of — hydrocarbons from water on 
marine organisms, 5:16870 ene ae 2)) 
PETROLEUM/TRANSPORT 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
PETROLEUM/UNDERGROUND STORAGE 
Strategic Petroleum Reserve annual report, 5:14818 (DOE/RA— 


004 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 
Any eochemistry, 5:14763 (USGS-CIRC—800) 
P. OLEUM DEPOSITS/HYDRAULIC FRACTURING 
—- for generating a shock wave in a well hole (Patent), 
5:147 
PETROLEUM DISTILLATES/MUTAGEN SCREENING 
Synthetic crude oils carcinogenicity screening tests. Progress 
report, February 15-September 15, 1979, 5:14801 (COO—4758- 
2 


PETROLEUM DISTILLATES/REFINING 
Petroleum distillate upgrading process (Patent), 5:14787 
PETROLEUM INDUSTRY/D IFICATION 
Analysis of petroleum com pany investments in nonpetroleum 
energy sources. Book I, 5:14804 (DOE/EIA/8556—1) 
Analysis of petroleum company investments in nonpetroleum 
—s sources. Book II. Appendices, 5:14805 (DOE/EIA/ 
8556—2) 
PETROLEUM INDUSTRY/ECONOMIC IMPACT 
Alaska OCS socioeconomic studies program. Technical report 
number 34. Northern Gulf of Alaska petroleum development 
scenarios: economic and demographic impacts. Final report, 
5:14808 (PB—297722) 
Im “ : of Mexican oil on the world oil market, 5:14807 (NP— 
4324) 
PETROLEUM INDUSTRY/EMERGENCY PLANS 
US oil and system representation in the EEMIS data structure 
(Energy Emergency Management Information System), 5:15923 
(BNL—51077) 
PETROLEUM INDUSTRY/INVESTMENT 
Analysis of petroleum company investments in nonpetroleum 
energy sources. Book I, 5:14804 (DOE/EIA/8556—1) 
Analysis of petroleum company investments in nonpetroleum 
ss Book II. Appendices, 5:14805 (DOE/EIA/ 
PETROLEUM INDUSTRY/PROFITS 
Analysis of refiners’ No. 2 distillate costs and revenues: July 1979- 
October 1979, 5:14806 (DOE/ERA—0051-3) 
PETROLEUM INDUSTRY/SOCIAL IMPACT 
OCS socioeconomic studies program. Technical report 
number 34. Northern Gulf of Alaska petroleum development 
scenarios: economic and demographic impacts. Final report, 
5:14808 (PB—297722) 
PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/STORAGE FACILITIES 
Phosphonitrilic fluoroelastomer coated fabrics for collapsible fuel 
storage tanks. Final report 1 Feb 1978-30 Mar 1979, 5:16218 
(AD-A—074824/4) 
oe REFINERIES/ENERGY ANALYSIS 
a Pa User's Guide, 5:14785 (ORO—5262-6) 
PETROLE TROLEUM hag te sepenpndenge vend CONSERVATION 
it design to ensure energy conservation, 5:16053 
PETROLEUM R REFINERIES/ENERGY DEMAND 
Joint Peru/United States report on Peru/United States 
ative energy assessment. Volume 3. Annexes 2-7, 5:16043 


A x 
ae REFINERIES/ENERGY EFFICIENCY 
a oe User’s Guide, 5:14785 (ORO—5262-6) 
PETROLEUM FINERIES/RESIDUES 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
uction, 5:14696 (ORO—3054-T4(Pt.C)) 
PETROLEUM RESIDUES/CHEMICAL REACTIONS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and — 
based bricks, castables, and fibrous insulations ex 
residual oil combustion products, 5:16190 (ORN 71M 6840) 
PETROLEUM RESIDUES/COKING 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, June-August 1979, 5:14686 (FE—1800-42) 
PETROLEUM RESIDUES/DESULFURIZATION 
Multistage residual oil hydrodesulfurization process with an 
interstage flashing step (Patent), 5:14789 
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Multistage residual oil hydrodesulfurization process (Patent), 
5:14790 
PETROLEUM RESIDUES/FRACTIONATION 
Process for hydrogenized reconditioning of crude oil or residues 
derived therefrom into saturated light hydrocarbons (Patent), 
5:14797 
PETROLEUM RESIDUES/HYDROGENATION 
Process for hydrogenized reconditioning of crude oil or residues 
derived therefrom into saturated light hydrocarbons (Patent), 
5:14797 
PETROLEUM RESIDUES/LATTICE PARAMETERS 
Effects of alternate fuels refractory test facility (RTF) Test 2: 
evaluation of magnesia-based bricks and mortar and alumina- 
based bricks, castables, and fibrous insulations exposed to 
residual oil combustion products, 5:16190 (ORNL/TM—6840) 
PH VALUE/ENVIRONMENTAL EFFECTS 
Effects of acidity on primary productivity in lakes: phytoplankton 
(Lakes Panther, Sagamore, and Woods), 5:16853 (BNL—27210) 
PHANTOMS/X-RAY DOSIMETRY 
Experimental studies, 5:17132 (ORNL—5308) 
External ames, * 5:17140 (ORNL—5308) 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHENIX REACTOR/FIRE EXTINGUISHERS 
Extinguishment of sodium fires, 5:15766 (RISLEY-Trans—4009) 
PHENOTYPE/GENETIC VARIABILITY 
Patterns of genetic and phenotypic suppression of lys2 mutations 
in the yeast Saccharomyces cerevisiae, 5:16747 
PHI4-FIELD THEORY/RENORMALIZATION 
Renormalizing the strong-coupling expansion for quantum field 
theory: present status, 5:17036 (LA-UR—80-482) 
PHILIPPINES/TRADE 
bag = systems equipment market research in the Philippines. 
Foreign market survey report, 5:15867 (DIB—79-08-501) 
PHOSPHATES/CHEMICAL REACTIONS 
Chlorine-35 nuclear magnetic resonance study of zinc-nucleotide 
triphosphate complexes, 5:16737 
PHOSPHORUS OXIDES/DECOMPOSITIO: 


wT yy oh in rapid ion conductors, °: 16197 
PHOSPH 


See PHOSPHOTRANSFERASES 
PHOSPHORYLATION/BIOLOGICAL RADIATION EFFECTS 
Mechanisms of radiation-induced impairment of phosphorylation 
of chromatin proteins, 5:16775 
PHOSPH SFERASES/BIOLOGICAL RADIATION 


Biochemical changes in the skin of rats exposed to radiation 
against the background of thermal stress (X rays; ATPase and 
creatine kinase activities), 5:16818 

PHOSPHOTRANSFERASES/ENZYME ACTIVITY 
Mechanisms of radiation-induced impairment of phosphorylation 
of chromatin proteins, 5:16775 
PHOTOCHEMICAL ENERGY STORAGE/RESEARCH 
PROGRAMS 
— ofa S193 photochemical energy storage system. 
rt, 5:15193 (SRO—0893-17) 
PHOTOCHEMICAL OXIDANTS/BIOLOGICAL EFFECTS 

Methods pe ah for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final report, 
October 1976—October 19778, 5:16863 (PB—293617) 

PHOTOCHEMICAL OXIDANTS/ECOLOGICAL 

CONCENTRATION 

Probability modeling and estimation for hourly variation of air 
pollution concentrations. Technical report No. 31, 5:16431 


See also PHOTOSYNTHESIS 
PHOTOCHEMICAL REACTIONS/INHIBITION 
Effects of the herbicide San 9789 on photomorphogenic responses, 


(OCHEMICAL CELLS 
See also PHOTOELECTROL YT. IC CELLS 
PHOTOGALVANIC CELLS 
PHOTOELECTROCHEMICAL CELLS/DESIGN 
Regenerative mode photo electrochemical cells in molten salt 
electrolytes. Ist four monthly report (1/31/80), 5:15191 (DSE— 
-T21) 
PHOTOELECTROCHEMICAL CELLS/ELECTRODES 
er = electrochemical photovoltaic cells. Second 
technical report, August 1, 1979-October 31, 1979, 
5:15190 SE —4042-T11) 
Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI—46) 
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PHOTOELECTROCHEMICAL CELLS/ELECTROLYTES 
Development of electrochemical photovoltaic cells. Second 
technical progress report, August 1, 1979-October 31, 1979, 
5:15190 (DSE—4042-T11) 
Regenerative mode photo electrochemical cells in molten salt 
wnry lst four monthly report (1/31/80), 5:15191 (DSE— 
PHOTOELECTROCHEMICAL CELLS/PHOTOANODES 
Regenerative mode photo electrochemical cells in molten salt 
electrolytes. Ist four monthly report (1/31/80), 5:15191 (DSE— 


4042-T21) 
PHOTOELECTROCHEMICAL CELLS/RESEARCH 
PROGRAMS 
Development of electrochemical photovoltaic cells. Second 
technical progress report, August 1, 1979-October 31, 1979, 
5:15190 (DSE—4042-T11) 
PHOTOELECTROCHEMICAL CELLS/SEMICONDUCTOR 
MATERIALS 
Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI—46) 
PHOTOELECTROLYTIC CELLS/ELECTRODES 
Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI—46) 
PHOTOELECTROLYTIC CELLS/SEMICONDUCTOR 
MATERIALS 
Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI—46) 
PHOTOELECTRON SPECTROSCOPY 
Unitary bases for x-ray photoelectron spectroscopy, 5:16974 (LA- 


UR— 
PHOTOGALVANIC CELLS/EFFICIENCY 
Photochemical determinants of the efficiency of photogalvanic 
conversion of solar energy, 5:15189 (COO—2889-5) 
PHOTOGALVANIC CELLS/PHOTOCHEMISTRY 
Photochemical determinants of the efficiency of photogalvanic 
conversion of solar energy, 5:15189 (COO—2889-5) 
PHOTOGRAPHIC FILM DETECTORS/EVALUATION 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination, 5:16582 (NVO— 
192(Vol.2)) 
PHOTOGRAPHIC FILM DETECTORS/NUCLEAR 
EMULSIONS 
Nuclear track emulsions, 5:16402 
PHOTOGRAPHY 
See also STREAK PHOTOGRAPHY 
PHOTOGRAPHY/IMAGE PROCESSING 
Restoration and analysis of amateur movies from the Kennedy 
assassination, 5:17290 (LA-UR—80-121) 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS/HOLOGRAPHY 
Correlation holography: imaging of atoms when o//sub inelastic// 
sup > >o/elastic, 5:16985 (DOE/ER/70004—258) 
PHOTON-MOLECULE COLLISIONS/HOLOGRAPHY 
Correlation holography: imaging of atoms when o//sub inelastic// 
sup > >@/elastic, 5:16985 (DOE/ER/70004—258) 
PHOTOSYNTHESIS/CHEMICAL REACTION KINETICS 
Investigation of the triplet state of chlorophylls. Technical 
— report, May 1, 1979-April 30, 1980, 5:16728 (COO— 


PHOTOSYNTHESIS/MEASURING INSTRUMENTS 
Benthic chamber for intensely metabolic lotic systems, 5:16636 
PHOTOSYNTHESIS/TEMPERATURE DEPENDENCE 
Solubility of gases and the temperature dependency of whole leaf 
affinities for carbon dioxide and oxygen, 5:16762 
PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
SOLAR CELLS 
Federal policies to promote the widespread utilization of 
photovoltaic systems, 5:15215 (CONF-791159—) 
Status report to DOE semiannual photovoltaic program review. 
Multi-year purchase strategy, 5:15214 (CONF-791159—) 
PHOTOVOLTAIC CELLS/MARKETING 
Overview of the International Photovoltaic Program Plan, 
5:15213 (CONF-791159—) 
PHOTOVOLTAIC CELLS/MEETINGS 
Proceedings of the US DOE semiannual program review of 
photovoltaics technology development, applications and 
commercialization, 5:15128 (CONF-791159— 
PHOTOVOLTAIC CELLS/NATIONAL PROGRAM PLANS 
Reviewers’ response to Division of Solar Technology 
photovoltaics multi-year program plan. Preliminary report, 
5:15130 (CONF-791159—) 


PHOTOVOLTAIC POWER SUPPLIES/ECONOMIC 


PHOTOVOLTAIC CELLS/RESEARCH PROGRAMS 
Photovoltaic energy systems. Program summary, 5:15136 (DOE/ 
CS—0146) 


Systems development overview, 5:15134 (CONF-791159—) 
PHOTOVOLTA C CELLS/STANDARDS 
Performance criteria and standards, 5:15212 (CONF-791159—) 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 

Central station solar-electric energy development (SEED), 
5:15219 (CONF-791159—) 

PHOTOVOLTAIC POWER PLANTS/AUXILIARY SYSTEMS 

Balance of system overview, 5:15203 (CONF-791159—) 

PHOTOVOLTAIC POWER PLANTS/DESIGN 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volum 1. Final 
report, 5:15240 (SAND—79-7022(vol.1)) 

PHOTOVOLTAIC POWER PLANTS/MARKET 
ig tives on the utility market for photovoltaic systems, 
5218 (CONF-791159—) 
PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 

TESTING 

Photovoltaics program tests and applications subprogram data 
— processing and dissemination, 5:15217 (CONF- 

PHOTOVOLTAIC POWER PLANTS/REVIEWS 

Regional survey of photovoltaic development and utilization, 
#1 15195 (CONF-790845—) 

PHOTOVOLTAIC POWER PLANTS/SPECIFICATIONS 

Requirement definition and preliminary design of a photovoltaic 
central parted station experimental test facility. Volum 1. Final 
report, 5:15240 (SAND—79-7022(vol.1)) 

PHOTOVOLTAIC POWER PLANTS/TEST FACILITIES 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volum 1. Final 
report, 5:15240 (SAND—79-7022(vol.1)) 

PHOTOVOLTAIC POWER SUPPLIES 
ory 1: hme utilization program, 5:15216 (CONF- 
1159—) 

Photovoltaic power system for solar villages in Saudi Arabia, 
5:15220 (CONF-791159—) 

Residential systems activities, 5:15210 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/AUXILIARY 

SYSTEMS 

Balance of system overview, 5:15203 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/COMPUTER CODES 

Analysis methods for photovoltaic applications, 5:15241 (SERI/ 
SP—35-230) 

System simulation and analysis, 5:15198 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/COMPUTERIZED 

SIMULATION 

Comparison of two techniques for the simulation of PV systems, 
5:15222 (COO—4094-79) 

PHOTOVOLTAIC POWER SUPPLIES/COST 

System costing: principles and concerns, 5:15199 (CONF- 
791159—) 

PHOTOVOLTAIC POWER SUPPLIES/DEMONSTRATION 

PROGRAMS 

Photovoltaic applications: past and future, 5:15221 (CONF- 
800106—4) 

Photovoltaic energy systems. Program summary, 5:15136 (DOE/ 
CS—0146 

PHOTOVOLTAIC POWER SUPPLIES/DESIGN 

Detailed residential photovoltaic system preferred designs, 5:15209 
(CONF-791159—) 

Fresnel/photovoltaic concentrator application experiment for the 
Dallas-Fort Worth airport. Phase 1: system design, final 
technical report, 1 June 1978-28 February 1979, 5:15309 (DOE/ 
CS/95311—1) 

Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 

Residential wort module and array requirements study, 
5:15204 (CONF-791159—) 

Simplified design we for photovoltaic power systems, 
5:15200 (CONF-79115 

Small remote an hn <n design trade-offs, 5:15211 
(CONF-791159—) 

Solar > perdu residential systems, 5:15372 (COO— 

577- 


Solar photovoltaic flat panel applications experiment at the 
Oklahoma Center for Science and Arts. Final report, September 
30, 1978-May 31, 1979, 5:15224 (DOE/ET/23063—1) 

PHOTOVOLTAIC POWER SUPPLIES/ECONOMIC 

ANALYSIS 

Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 





PHOTOVOLTAIC POWER SUPPLIES/ENERGY STORAGE 


om yp epmeamese residential systems, 5:15372 (COO— 


PHOTOVOLTAIC POWER SUPPLIES/ENERGY STORAGE 
Y 

Batteries for photovoltaic systems, 5:15207 (CONF-791159—) 
PHOTOVOLTAIC POWER SUPPLIES/EXHIBITS 

Solar photovoltaic flat panel applications experiment at the 
Oklahoma Center for Science and Arts. Final report, September 
30, 1978-May 31, 1979, 5:15224 (DOE/ET/23063——1) 

PHOTOVOLTAIC POWER SUPPLIES/FIELD TESTS 

Results of the solar cell experiments aboard the NTS-2 satellite 
after 447 days in orbit. Interim report, 5:15194 (AD-A—069082) 

Tests and applications, 5:15196 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/FLYWHEEL 

ENERGY STORAGE 

Storage worth evaluation methodology: the flywheel, 5:15201 
(CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/MARKETING 

RESEARCH 

Application analysis and photovoltaic system conceptual design 
for service/commercial/institutional and industrial sectors. 
Volume I. Executive summary. Final report, 5:15238 (SAND— 
79-7020(V ol.1)) 

Application analysis and photovoltaic system conceptual design 
for service/commercial/institutional and industrial sectors. 
Volume II. Technical report. Final report, 5:15239 (SAND—79- 
7020(V ol.2)) 

PHOTOVOLTAIC POWER SUPPLIES/PERFORMANCE 

TESTING 

Photovoltaics program tests and applications subprogram data 
acquisition, processing and dissemination, 5:15217 (CONF- 
791159—) 

PHOTOVOLTAIC POWER SUPPLIES/RELIABILITY 

Program overview: systems reliability, 5:15202 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/RESEARCH 

PROGRAMS 

Photovoltaic energy systems. Program summary, 5:15136 (DOE/ 
CS—0146) 

Systems definition overview, 5:15197 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/REVIEWS 

Regional survey of photovoltaic development and utilization, 
5:15195 (CONF-790845—) 

PHOTOVOLTAIC POWER SUPPLIES/STANDARDS 

Performance criteria and standards, 5:15212 (CONF-791159—) 

PHOTOVOLTAIC POWER SUPPLIES/SYSTEMS ANALYSIS 


es methods for photovoltaic applications, 5:15241 (SERI/ 
P—35-230) 
Photovoltaic concentrator “ene experiment to be located at 


Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June i, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 
SOLCEL-II: An improved photovoltaic system analysis program, 
$:15237 (SAND—79-1785) 
PHOTOVOLTAIC POWER SUPPLIES/TEST FACILITIES 
Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, 5:15370 (COO—4094-65) 
~ rt overview: systems test facilities (STF), 5:15208 (CONF- 
1159—) 
PHWR TYPE REACTORS/FUEL ASSEMBLIES 
KWU fuel performance with emphasis on high bu ‘nup, 5:15711 
(DOE/ET/34007—1) 
PHWR TYPE REACTORS/FUEL MANAGEMENT 
Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 
PHWR TYPE REACTORS/FUEL RODS 
Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1 
PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 
PHYSICAL PROTECTION DEVICES/CATALOGS 
Containment and Surveillance Equipment Compendium, 5:15020 
(SAND—80-0002) 
PHYTOPLANKTON 
See also ALGAE 
PHYTOPLANKTON/BIOCHEMICAL REACTION KINETICS 
Inorganic carbon requirements of natural populations and 
pcr cultures of some Chesapeake Bay phytoplankton, 
PHYTOPLANKTON/POPULATION DYNAMICS 
Biological processes in the water column of the south Atlantic 
bight. Annual progress report, 1979, 5:16629 (DOE/EV/ 
00936—4 


PHYTOPLANKTON/PRODUCTIVITY 
Effects of acidity on primary productivity in lakes: phytoplankton 
(Lakes Panther, Sagamore, and Woods), 5:16853 (BNL—27210) 
Inorganic carbon requirements of natural populations and 
pcr ya cultures of some Chesapeake Bay phytoplankton, 
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Nitrate and phytoplankton production in southern California 
coastal waters, 5:16654 
PHYTOPLANKTON/SPECIES DIVERSITY 
Effects of acidity on primary productivity in lakes: phytoplankton 
(Lakes Panther, Sagamore, and Woods), 5:16853 (BNL—27210) 
PHYTOPLANKTON/UPTAKE 
Ammonium distribution in southern California coastal waters and 
its role in the growth of phytoplankton, 5:16655 
MENTS 


PIG 
See also CHLOROPHYLL 
INDIA INK 
PIGMENTS/MAGNETIC RESONANCE 
Investigation of the triplet state of chlorophylls. Technical 
pro > report, May 1, 1979-April 30, 1980, 5:16728 (COO— 
257 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
See also DEMONSTRATION PLANTS 
PILOT PLANTS/INSPECTION 
Response to the Cresap Test Center inspection and acceptance 
services report. Interim report No. 2, 5:14682 (FE—1317- 61) 
PILOT PLANTS/SPECIFICATIONS 
Response to the Cresap Test Center inspection and acceptance 
services report. Interim report No. 2, 5:14682 (FE—1517-61) 
PINES/BIOCHEMICAL REACTION KINETICS 
Measuring air pollutant uptake by plants: nitrogen dioxide, 5:16865 
PINES/BIOLOGICAL LOCALIZATION 
Potential for gaseous contamination from energy extraction 
processes in the northern Great Plains, 5:16558 (IS—4733) 
PINS (FUEL) 
See FUEL PINS 
PION DETECTION/ACTIVATION DETECTORS 
Pion in vivo dosimetry using aluminum activation, 5:17144 
PION DOSIMETRY 
Pion in vivo dosimetry using aluminum activation, 5:17144 
PION MINUS REACTIONS/CAPTURE 
Gamma ray and neutron spectroscopy of pion capture in ***Ho 
and '*!Ta, 5:17097 (COO—3274-23) 
PION MINUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Measurement of a p — 7” 7r* n near threshold and chiral- 
symmetry breaking, 5:17021 
PION MINUS-PROTON INTERACTIONS/INTEGRAL CROSS 
SECTIONS 
Measurement of 7” p — 7” 7r* n near threshold and chiral- 
symmetry breaking, 5:17021 
PION MINUS-PROTON INTERACTIONS/K MATRIX 
Analysis of 7~ p — 2* 7 n below 1400 MeV and chiral-symmetry 
breaking, 5:17019 
PION MINUS-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Analysis of # p — 7* 7 n below 1400 MeV and chiral-symmetry 
breaking, 5:17019 
PION MINUS-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Analysis of 7~ p — 7* 7 n below 1400 MeV and chiral-symmetry 
breaking, 5:17019 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Mass and energy dependence of low-energy pion-nucleus elastic 
scattering (30 to 50 MeV), 5:17055 (ORNL—5498) 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Spin and isospin transfer in the '*C(2*,7r* ‘)reaction (100 to 291 
MeV), 5:17057 
PION REACTIONS/CAPTURE 
Effect of the pion and A optical potential on deep inelastic pion- 
nuclear reactions, 5:17045 
PION REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Effect of the pion and A optical potential on deep inelastic pion- 
nuclear reactions, 5:17045 
PIONS NEUTRAL/PARTICLE PRODUCTION 
High energy gamma ray and pion production from relativistic 
heavy-ion central collisions (1.05 to 2.1 GeV/n), 5:17109 
(COO—3274-23) 
PIPE JOINTS/MAINTENANCE 
Reliability and maintainability evaluation of solar collector and 
manifold interconnections, 5:15447 (SOLAR/0902—79/70) 
PIPE JOINTS/RELIABILITY 
Reliability and maintainability evaluation of solar collector and 
manifold interconnections, 5:15447 (SOLAR/0902—79/70) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
SLURRY PIPELINES 
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PIPELINES/COMPARATIVE EVALUATIONS 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
PIPELINES/CRACKS 
Measured residual stresses in Type 304 stainless steel piping butt 
weldments, 5:16143 (DOE/TIC—11126) 
PIPELINES/ENERGY CONSUMPTION 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
PIPELINES/FATIGUE 
Fatigue of weldments in nuclear pressure vessels and piping, 
716148 (NUREG/CR—1351) 
PIPELINES/WELDED JOINTS 
Fatigue of weldments in nuclear pressure vessels and piping, 
5:16148 (NUREG/CR—1351) 


ES 
See also PENSTOCKS 
PIPES/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL/TM—6810) 
PIPES/CORROSION 
Well production casing Brady No. 5 well, Geothermal Food 
rs, Inc., Fernley, Nevada. Falure analysis report, 
5:15589 (DCN—79-212-003-04) 
PIPES/SPECIFICATIONS 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume XII. 
General facilities; buildings, 5:14664 (FE—2582-1(Vol.12)) 
PITTSBURGH ENERGY TECHNOLOGY CENTER/ 
HAZARDOUS MATERIALS 
Final evaluation of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979 
(PETC’s own operations), 5:14742 (COO—4579-3) 
PITTSBURGH ENERGY TECHNOLOGY CENTER/SOLID 
WASTES 
Final evaluation of PETC coal conversion solid and hazardous 
wastes. Final report, September 15, 1977-November 30, 1979 
(PETC’s own operations), 5:14742 (COO—4579-3) 
PITUITARY GLAND/BIOLOGICAL RADIATION EFFECTS 
Role of age in development of tumors in irradiated animals (y 
rays; rats), 5:16813 
PLACENTA/BIOLOGICAL EFFECTS 
Effects of toxic agents on movements of materials across the 
lacenta, 5:16890 
P COMMUNITIES/SITE PREPARATION 
Community and site planning for solar development, 5:15348 
(CONF-790845—) 
PLANT CELLS/CHROMOSOMAL ABERRATIONS 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash extract), 5:16856 (CONF-800323—2) 
PLANT CELLS/GROWTH 
Studies on the control of cell wall extension. Yearly progress 
report, September 1, 1978-August 31, 1979, 5:16740 (DOE/ER/ 
73019—52) 
PLANT GROWTH 
Solar grow, 5:15364 (CONF-790845—) 
PLANT TISSUES 
See also ENDOSPERM 
PLANT TISSUES/MEMBRANE TRANSPORT 
Comparison of the responses of corn root tissue to fusicoccin and 
washing, 5:16766 
PLANTS 
See also ALGAE 
BRASSICA 
EUPHORBIA 
GRASS 
SHRUBS 
TRADESCANTIA 
TREES 


PLANTS/BIOLOGICAL RADIATION EFFECTS 
Radiobiology (Lead abstract), 5:16802 (DOE-tr—4/8) 
PLANTS/CONTAMINATION 
Trace element levels and their enrichment processes in terrestrial 
vegetation, 5:16559 (IS—4733) 
PLA /DISTRIBUTION 
Soil surveys and profile descriptions of plutonium-contaminated 
areas on the Test Range Complex in Nevada, 1970 to 1977, 
5:16545 (NVO—192(Vol.1)) 
PLANTS/GENETIC RADIATION EFFECTS 
Genetic effects of different modes and times of exposure of black 
currants to radiation (‘y rays), 5:16789 
PLANTS/HABITAT 
Coyote habitat preferences on the Idaho National Engineering 
Laboratory Site, 5:16725 (IDO— 12088) 


PLASMA HEATING 


PLANTS/MORTALITY 

Vegetation damage in Sedan and peetany aoa a a 

ea te co ison, 5:16787 (NVO—1 ol. 
PLANTS. IN INJURIES 
Vegetation damage in Sedan and Baneberry fallout patterns: a 
———. com n, 5:16787 (NVO—192(Vol.1)) 
PLANTS DIO) CLIDE KINETICS 
Radiobiology (Lead abstract), 5:16802 (DOE-tr—4/8) 
PLANTS/UPTAKE 

Analog elements for transuranic chemistries, 5:16840 (PNL— 
3300(Pt.2)) 

Development of an approach for monitoring the plant availability 
of transuranics in Nevada Test Site soils, 5:16570 (NVO— 
192(Vol.1)) 

Plant uptake of Pu and Am through roots in Nevada Test Site 
soils, 5:16606 (NVO—192(Vol.1)) 

Transuranic weathering in plants, 5:16841 (PNL—3300(Pt.2)) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
HIGH-BETA PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/EIKONAL APPROXIMATION 

Eikonal expansion of the Viasov-Maxwell equations valid near 

cyclotron resonance, 5:17189 (ORNL/TM—7075) 
PLASMA/ELECTRON MOBILITY 

Electron mobility for ea linear cross-section. TM79-0002, 

5:16987 (DOE/ET/154 
PLASMA/ELECTRON TEMPERATURE 

Two-dimensional electron temperature profiles in thermionic 
converters. Technical status report No. 79-0003 for the period 
July 1979, 5:15966 (DOE/ET/15422—T2) 

PLASMA/ENERGY-LEVEL TRANSITIONS 

Oscillator strengths for highly ionized atomic systems. Final 
report, May 1, 1977-December 31, 1979, 5:17186 (COO—4264- 
13 


PLASMA/HALL EFFECT 
Hall current effects on tearing modes in rotating reverse field 
plasmas. Final technical report, October 1977-September 1978, 
5:17195 (AD-A—068636) 
PLASMA/ION TEMPERATURE 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
PLASMA/PARAMAGNETISM 
Experimental observation of plasma paramagnetism in a tokamak, 
5:17219 (COO—2387-115) 
PLASMA/RESEARCH PROGRAMS 
Reserach activities of the institute of plasma research 
forschungsbericht 1976. Annual report, 1976, 5:17177 (N—79- 


23795) 
PLASMA DIAGNOSTICS/CAMERAS 
Five-frame, x-ray camera for charged particle, inertial 
confinement fusion studies, 5:17174 
PLASMA DIAGNOSTICS/EMISSION SPECTROSCOPY 
Spectroscopic study of turbulent heating in the high beta tokamak 
- Torus II, 5:17167 (COO—2456-70) 
PLASMA DIAGNOSTICS/FARADAY EFFECT 
Measurements of tokamak poloidal fields by Faraday rotation, 
5:17169 (ORNL—5498) 
PLASMA DIAGNOSTICS/HETERODYNE RECEIVERS 
Broadband nag go tracking circuits for millimeter-wave 
measurements, 5:17175 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Fizeau plasma interferometer, 5:17173 (UCRL—83820) 
PLASMA. DIAGNOSTICS/LASER RADIATION 
Optical mixing as a plasma diagnostic, 5:17168 (LA—8262-MS) 
PLASMA DIAGNOSTICS/SECONDARY EMISSION 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
LASMA FILAMENT/PLASMA INSTABILITY 
Filamentation of a converging heavy ion beam, 5:17206 (UCRL—- 
83952) 
PLASMA FOCUS DEVICES/TWO-DIMENSIONAL 
CALCULATIONS 
Theoretical view of the plasma focus, 5:17192 (UCRL—83596) 
PLASMA GUNS/DESIGN 
Develo; t of a Plasma Streaming System for the Mirror Fusion 
Test Facility, 5:17246 (UCRL—82982) 
Formation of a compact torus using a toroidal plasma gun, 5:17243 
(LBL— 10238) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 





PLASMA HEATING/ALPHA PARTICLES 


LASER-RADIATION HEATING 
PLASMA HEATING/ALPHA PARTICLES 
Study of fusion product effects in field-reversed mirrors, 5:17160 
(COO—2218-150) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Stability analysis of a hot electron EBT plasma, 5:17196 (DOE/ 
ER/02220—T1) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
FLUTE INSTABILITY 
TEARING INSTABILITY 
PLASMA MACROINSTABILITIES/ANALYTICAL 
SOLUTION 
Viscoresistive g-modes and ballooning, 5:17199 (LA-UR—80-447) 
PLASMA PRODUCTION 
Design and fabrication of a large rectangular magnetic cusp 
plasma source for high intensity neutral beam injectors, 5:17238 
(LBL— 10085) 
PLASMA SHEET/PROTONS 
High-energy magnetospheric protons and their dependence on 
eomagnetic and interplanetary conditions, 5:16968 
PLASMA SIMULATION 
Progress in application of hybrid numerical simulation methods to 
magnetic confinement systems. Period covered: March-October 
1979, 5:17182 (COO—4259-T2) 
PLASMA WAVES/MATHEMATICAL MODELS 
Simple model for an upper bound on density fluctuations in a 
turbulent pinch, 5:17207 (LA—8198-MS) 
LASTIC SCINTILLATION DETECTORS/EFFICIENCY 
Scintillation detectors for neutron physics research, 5:16403 
PLASTIC SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
Scintillation detectors for neutron physics research, 5:16403 
PLATINUM/CATALYTIC EFFECTS 
Catalytic process for treating light gasoline stocks (Patent), 
:14799 


PLATINUM 188/ALPHA DECAY 
Decay of 10.2-day *** Pt, 5:17086 (ORNL—5498) 
PLATINUM 188/ELECTRON CAPTURE DECAY 
Decay of 10.2-day '** Pt, 5:17086 (ORNL—5498) 
PLATINUM 192/ENERGY-LEVEL TRANSITIONS 
Lifetimes of ground-band states in '** Pt and '*Pt and application 
of the rotation-alignment model, 5:17107 (ORNL—5498) 
PLATINUM 192/ROTATIONAL STATES 
Lifetimes of ground-band states in '*? Pt and '*Pt and application 
of the rotation-alignment model, 5:17107 (ORNL—5498) 
PLATINUM 194/ENERGY-LEVEL TRANSITIONS 
Lifetimes of ground-band states in '**Pt and '*Pt and application 
of the rotation-alignment model, 5:17107 (ORNL—5498) 
PLATINUM 194/ROTATIONAL STATES 
Lifetimes of ground-band states in '** Pt and Pt and application 
of the rotation-alignment model, 5:17107 (ORNL—5498) 
LATINUM ALLOYS/PHYSICAL PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation proper.ies of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
PLATINUM ALLOYS/SORPTIVE PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
ashe, © ~t temperature heat capacity measurements, 5:16166 
PLATINUM ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C 
PLOIDY/RADIOSENSITIVITY EFFECTS 
Role of endogenous substances in creating a background of 
enhanced radioresistance. Report 10. The nature of differences 
in radioresistance of yeast cells (experiments on Pichia 
ene varying in ploidy) (uv and x rays), 5:16786 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/EMISSION SPECTRA 
Experimental evidence of charge exchange recombination of 
ighly ionized iron and titanium in Princeton Large Torus, 
5:17179 (PPPL—1636) 
LUGS 


See CLOSURES 
PLUMES/ENVIRONMENTAL TRANSPORT 
Trace element levels and their enrichment processes in terrestrial 
vegetation, 5:16559 (IS—4733) 
PLUMES/SAMPLING 
Power plant emissions and air quality, 5:16445 (IS—4733) 
PLUTONIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 
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PLUTONIUM/CHEMICAL STATE 
Radiolytic oxidation and reduction of plutonium, 5:14955 (CONF- 
791112—49) 
PLUTONIUM/DESORPTION 
Laboratory studies of radionuclide distributions between selected 
undwaters and geologic media, 5:14960 (LA-UR—80-437) 
PL ONIUM/ENVIRONMENTAL TRANSPORT 
Radiolytic oxidation and reduction of plutonium, 5:14955 (CONF- 
791112—49) 
PLUTONIUM/FISSION PRODUCTS 
Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 
PLUTONIUM/INFORMATION NEEDS 
Workshop on environmental research for actinide elemc nts, 
5:14993, (CONF-7810208—) 
PLUTONIUM/RADIOECOLOGY 
Selected environmental plutonium research reports of the NAEG, 
5:16569 (NVO—192(Vol.1)) 
Selected environmental plutonium research reports of the NAEG, 
5:16575 (NVO—192(Vol.2)) 
PLUTONIUM/RADIONUCLIDE KINETICS 
Biomedical aspects of plutonium: a selected bibliography, 5:16839 
(ORO—0242-T1) 
PLUTONIUM 237/ALPHA DECAY 
233) levels a in the alpha decay of 7°’ Pu, 5:17116 
(ORNL—5498) 
PLUTONIUM 238/BIOLOGICAL ACCUMULATION 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 
PLUTONIUM 238/QUANTITY RATIO 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 
PLUTONIUM 238/RADIATION MONITORING 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:15567 (LA—8234-MS) 
PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 
Ecology studies at the Idaho National Engineering Laboratory 
Radioactive Waste Management Complex, 5:16592 (IDO— 


12088) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

238 Py fuel form processes bimonthly report, May-June 1979, 
5:15033 (DPST—79-128-5/6) 

238 Py fuel form processes. Bimonthly report, July-August 1979, 
5:15032 (DPST—79-128-7/8) 

238 Pu fuel form processes. Bimonthly report, September-October 
1979, 5:15034 (DPST—79-128-9/10) 

PLUTONIUM 238/RADIONUCLIDE KINETICS 

Environmental physiology, 5:16874 (LBL—7448) 

Status report of Area 15 experimental dairy farm: dairy husbandry 
January 1977-June 1979, agronomic practices January 1978-June 
1979, 5:16833 (EMSL-LV—0539-32) 

Transuranic Behavior in Soils and Plants, 5:16563 (PNL— 


300(Pt.2)) 
PLUTONIUM 239/BINDING ENERGY 
Effect of iron on kinetics of plutonium binding with blood 
components and deposition thereof in rat tissues (7°° Pu-citrate; 
i.v. injection), 5:16838 
PLUTONIUM 239/BIOLOGICAL ACCUMULATION 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 
PLUTONIUM 239/BIOLOGICAL LOCALIZATION 
Early distribution of Pu in juvenile beagles, 5:16832 (COO—119- 


254) 
PLUTONIUM 239/CHELATING AGENTS 
Influence of DTPA on the metabolism of inhaled **°PuF, in 
beagles, 5:16836 
PLUTONIUM 239/COMPUTERIZED SIMULATION 
Simulation of 7°*Pu location in trabecular bone: a computerized 
model of adult endosteal bone remodeling and its interaction 
with injected **Pu, 5:16831 (COO—119-254) 
PLUTONI 239/METABOLISM 
Effect of iron on kinetics of plutonium binding with blood 
components and deposition thereof in rat tissues (°° Pu-citrate; 
i.v. injection), 5:16838 
Influence of DTPA on the metabolism of inhaled **PuF, in 
beagles, 5:16836 
PLUTONIUM 239/PARTICLE RESUSPENSION 
Resuspension studies at Bikini Atoll (Pulmonary exposure from 
dust-borne plutonium aerosols), 5:16587 (UCID—18538) 
PLUTONIUM 239/PARTICLES 
Isolation of plutonium-bearing particles from the test site, 5:16580 
(NVO—192(Vol.2)) 
PLUTONIUM 239/QUANTITY RATIO 
Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
192(Vol.1)) 





MAY 31, 1980 


Combining two t of survey data for estimating geographical 
distribution of plutonium in Area 13, 5:16577 o— 
ove emap ‘ 

Comparison of soil sampling techniques at Rocky Flats, 5:16583 
(NVO— 192(Vol.2)) ilies ‘ 

Estimation of spatial pattern for environmental contaminants, 
5:16576 (NVO—192(Vol.2)) 

a 1) studies on fallout level plutonium, 5:16481 (NVO— 

ol. 
PLUTONIUM 239/RADIATION DOSES 

Effect of variations in source term and parameter values on 
estimates of radiation dose to man, 5:16611 (NVO—192(Vol.2)) 

PLUTONIUM 239/RADIATION MONITORING 

Radioactivity in soils and sediments in and adjacent to the Los 

Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Concentrations of the transuranic radionuclides ***Pu, °° Pu, 
41 Am, **?Cm, and ***Cm in abiotic and biotic components of 
the Test Reactor Area radioactive leaching ponds, 5:16684 
(IDO— 12088) 

Ecology studies at the Idaho National 0 age Laboratory 
— Waste Management Complex, 5:16592 (IDO— 
12088) 

PLUTONIUM 239/RADIONUCLIDE KINETICS 

Influence of DTPA on the metabolism of inhaled **° PuF, in 
beagles, 5:16836 

Microbial contribution to plutonium bioavailability and transport 
in the environment, 5:16605 (NVO—192(Vol.1)) 

Status report of Area 15 experimental dairy farm: dairy husbandry 
January 1977-June 1979, agronomic practices January 1978-June 
1979, 5:16833 (EMSL-LV—0539-32) 

PLUTONIUM 239/SAMPLING 
Comparison of soil sampling techniques at Rocky Flats, 5:16583 
O—192(Vol.2)) 
PLUTONIUM 239/SEPARATION PROCESSES 

Sequential separation of *Sr, *°Pu, and **!Am, 5:16247 (NVO— 
192(Vol.1)) 

PLUTONIUM 239/SPATIAL DISTRIBUTION 

Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 

Combining two types of survey data for estimating geographical 
distribution of plutonium in Area 13, 5:16577 (NVO— 
192(Vol.2)) 

Comparison of soil sampling techniques at Rocky Flats, 5:16583 
(NVO—192(Vol.2)) 

Estimation of spatial pattern for environmental contaminants, 
5:16576 (NVO—192(Vol.2)) 

Statistical design and analysis for NAEG studies: current status 
and a review of past efforts, 5:16579 (NVO—192(Vol.2)) 

PLUTONIUM 239/TISSUE DISTRIBUTION 

Effect of iron on kinetics of plutonium binding with blood 
components and deposition thereof in rat tissues (7°* Pu-citrate; 
i.v. injection), 5:16838 

PLUTONIUM 239/TRANSPORT 

Airborne plutonium-239 and americium-241 transport measured 
from the 125-m Hanford meteorological tower, 5:16480 
(NVO—192(Vol.2)) 

PLUTONIUM 239/UPTAKE 

Microbial contribution to plutonium bioavailability and transport 
in the environment, 5:16605 (NVO—192(Vol.1)) 

Plant uptake of Pu and Am through roots in Nevada Test Site 
soils, 5:16606 (NVO—192(Vol.1)) 

PLUTONIUM 240/PARTICLE RESUSPENSION 

Resuspension studies at Bikini Atoll (Pulmonary exposure from 

dust-borne plutonium aerosols), 5:16587 (UCID—18538) 
PLUTONIUM 240/QUANTITY RATIO 

Combining two t of survey data for estimating geographical 
distribution of plutonium in Area 13, 5:16577 (NVO— 
192(Vol.2)) 

Estimation of spatial pattern for environmental contaminants, 
5:16576 (NVO—192(Vol.2)) 

— = studies on fallout level plutonium, 5:16481 (NVO— 

ol. 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 

Concentrations of the transuranic radionuclides ***Pu, **° Pu, 
241 Am, **7Cm, and ***Cm in abiotic and biotic components of 
the Test Reactor Area radioactive leaching ponds, 5:16684 
(IDO— 12088) 

Ecology studies at the Idaho National Engineering Laboratory 
Radioactive Waste Management Complex, 5:16592 (IDO— 


12088) 
PLUTONIUM 240/SPATIAL DISTRIBUTION 
Combining two types of survey data for estimating geographical 
distribution of plutonium in Area 13, 5:16577 (NVO— 
192(Vol.2)) 
Estimation of spatial pattern for environmental contaminants, 
5:16576 (NVO—192(Vol.2)) 


POLLUTION/ENVIRONMENTAL IMPACTS 


Statistical design and analysis for NAEG studies: current status 
and a review of efforts, 5:16579 (NVO—192(Vol.2)) 
PLUTONIUM 240/UPTAKE 
Plant uptake of Pu and Am through roots in Nevada Test Site 
soils, 5:16606 (NVO—192(Vol.1)) 
PLUTONIUM COMPOUNDS/CRYSTAL STRUCTURE 
Synthesis and characterization of Pa(IV), Np(IV), and Pu(IV) 
borohydrides, 5:16254 (LBL—9874) 
PLUTONIUM COMPOUNDS/DISTRIBUTION 
Plutonium-soil association: a summary, 5:16609 (NVO— 
192(Vol.1)) 
PLUTONIUM COMPOUNDS/INGESTION 
Simulation of plutonium ingestion by grazing cattle, 5:16610 
(NVO—192(Vol.2)) 
PLUTONIUM COMPOUNDS/PHOTOGRAPHIC FILM 
DETECTORS 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination, 5:16582 (NVO— 
192(Vol.2)) 
PLUTONIUM COMPOUNDS/QUANTITY RATIO 
Preconcentration of plutonium radionuclides from natural waters, 
5:16679 (NVO—192(Vol.2)) 
PLUTONIUM COMPOUNDS/RADIONUCLIDE MIGRATION 
Development of an approach for monitoring the oe availability 
of transuranics in Nevada Test Site soils, 5:16570 (NVO— 
192(Vol.1)) 
Soil radioactivity distribution studies for the Nevada Applied 
Ecology Group, 5:16608 (NVO—192(Vol.1)) 
Transuranic Behavior in Soils and Plants, 5:16563 (PNL— 


3300(Pt.2)) 
PLUTONIUM COMPOUNDS/SEPARATION PROCESSES 
Preconcentration of a radionuclides from natural waters, 
5:16679 (NVO—192(Vol.2)) 
PLUTONIUM COMPOUNDS/SOIL CHEMISTRY 
Development of an approach for monitoring the o- availability 
of transuranics in Hevaie Test Site soils, 5:16570 (NVO— 
192(Vol.1)) 
PLUTONIUM COMPOUNDS/TRANSPORT 
Preliminary model of plutonium transport by wind at Trinity Site, 
5:16584 (NVO— 192(Vol.2)) 
PLUTONIUM DIOXIDE/VAPOR PRESSURE 
Extension of vapor pressure measurements of nuclear oxide fuels 
UO, and (U,Pu)O: for fast reactor safety analysis by laser 
techniques up to 5000°K, 5:16198 (CONF-7706168—) 
PLUTO RIDES/EQUILIBRIUM 
uilibria and thermodynamic properties of the plutonium- 
ydrogen system, 5:16278 (REP_-2980) 
PLUTONIUM HYDRIDES/THERMODYNAMIC 
PROPERTIES 
ms oe and thermodynamic properties of the plutonium- 
ee. 5:16278 (RFP—2980) 
Pro fe he onfier of we id id 5:15015 
= rt for the o' of safeguards and security, 5: 
( RNL/TM—7218) 
PLUTONIUM OXIDES/EVAPORATION 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
on 5:16199 (CONF-7706168—) 
A 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT/ACOUSTIC MONITORING 
Acoustic char flow monitor for the BI-GAS pilot plant, 5:14636 
(ANL-FE—49622-TMO08) 
Instruction manual for ANL Passive Acoustic Flow Measurement 
System, 5:14633 (ANL-CT—79-44) 
PNEUMATIC TRANSPORT/PRESSURE DROP 
tion of a coal conversion systems technical data book. 
Project 61003 quarterly = November 1, 1978-January 31, 
1979, 5:14647 —2286-44) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
ISEUILLE FLOW 
See LAMINAR FLOW 
LAR SUBSTORMS 
See MAGNETIC BAYS 
LARIZED TARGETS/REVIEWS 
Polarized —. 5:16377 (ANL-HEP-CP—79-47) 
POLIO VIRUS/SENSITIVITY 
Development of resistant poliovirus by repetitive sublethal 
ex) to chlorine, 5:16859 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/ENVIRONMENTAL IMPACTS 
Methodology for a and interpreting ecological data, 
5:16428 (PNL_3300(Pt. » 





POLLUTION/MONITORING 


POLLUTION/MONITORING 
Handbooks on effluent and environmental monitoring, 5:16487 
(PNL—3300(Pt.5)) 
POLLUTION/SAMPLING 
Methodolo, ei for omens and interpreting ecological data, 


5:16428 (PNL—3300(Pt.2)) 
POLLUTION/SPATIAL DISTRIBUTION 
Estimation of expected values of environmental pollutants with 
lognormal and gamma distributions, 5:16560 (NVO— 
192(Vol.2)) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/COST 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume II. A subjective self-assessment of 
uncertainty in the predicted costs, 5:14865 (COO—5107-2) 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
POLLUTION CONTROL/FEASIBILITY STUDIES 
Trace element characterization and removal from coal and coal 
wastes, 5:14720 (LA—8240-MS) 
POLLUTION CONTROL/PLANNING 
Disposal of Polychlorinated Biphenyls (PCBs) and PCB- 
contaminated materials. Volume 3. Example preparation of a 
utility PCB Spill Prevention Control and Countermeasure Plan. 
Final report, 5:15687 (EPRI-FP—1207(Vol.3)) 
POLLUTION CONTROL/RESEARCH PROGRAMS 
Divison of Environmental Control Technology program, 1978, 
5:16444 (DOE/EV—0042) 
POLLUTION CONTROL EQUIPMENT 
See also SKIMMERS 
POLLUTION CONTROL EQUIPMENT/COST 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Device for supplying secondary air for purifying exhaust gases 
discharged from internal combustion engine (Patent), 54 5:16119 
Epa utility FGD survey: October-November 1978, 5:15694 (PB— 
295650) 
Secondary air supply system for internal combustion engines 
(Patent), 5:16118 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Epa utility FGD survey: October-November 1978, 5:15694 (PB— 
295650) 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Investigation of emerging technology for hydrocarbon and 
particulate emissions from stationary sources. Final report, 
5:15691 (PB—294467) 
POLLUTION REGULATIONS/COMPLIANCE 
Compliance status of major air pollution facilities. Final report, 
5:16492 (PB—294953) 
POLONIUM 210/BIOLOGICAL HALF-LIFE 
Morphofunctional distinctions of cardiac lesions following 
intratracheal and intravenous administration of polonium 210 
its), 5:16837 
POLONIUM 210/RADIOECOLOGICAL CONCENTRATION 
Ecology studies at the Idaho National Engineering Laboratory 
Radioactive Waste Management Complex, 5:16592 (IDO— 


12088) 
POLONIUM 210/TISSUE DISTRIBUTION 
Morphofunctional distinctions of cardiac lesions following 
intratracheal and intravenous administr-tion of polonium 210 
its), 5:16837 
POLONIUM 210/UPTAKE 
Morphofunctional distinctions of cardiac lesions following 
poor enced vad intravenous administration of polonium 210 
(Rabbits), 5: 
ee AROMATIC HYDROCARBONS/CHEMICAL 
General chemistry division quarterly report, July-September 1979, 
5:16237 (UCID—15644-79-3) 
POLYCYCLIC AROMATIC HYDROCARBONS/GENETIC 
EFFECTS 


Sperm shape abnormalities induced by energy-related 
hydrocarbons and industrial chemicals. EPA-1AG-D6-E681- 
AN, Progress report, July 1, 1978-December 31, 1978, 5:16875 
(UCID—18222-78) 

POLYCYCLIC AROMATIC HYDROCARBONS/MEASURING 

INSTRUMENTS 

Saeey for new energy system pollutants, 5:16767 (ORNL— 


) 
POLYCYCLIC AROMATIC HYDROCARBONS/MEETINGS 
Third Symposium on Macrocyclic Compounds, 5:16265 (DOE/ 
ER/10383—1) 
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POLYCYCLIC AROMATIC HYDROCARBONS/MUTAGEN 
SCREENING 
Mutagenicity of nitrogen compounds from synthetic crude oils: 
collection, separation and biological testing, 5:16855 (CONF- 
800323—1) 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLVENT 
EXTRACTION 
Hydrocracking process including upgrading of bottoms fraction of 
the product (Pa tent), 5:14788 
POLYCYCLIC AROMATIC HYDROCARBONS/TOXICITY 
Effects of toxic agents on movements of materials across the 
lacenta, 5:168' 
POLYMERS 


See also ELASTOMERS 
OR panei POLYMERS 
0. 


SILICONES 
POLYMERS/ELECTRON SPIN RESONANCE 
Direct evidence for formation of radicals in a shock-loaded 
polymer, 5:16267 
POLYMERS/RADICALS 
Direct evidence for formation of radicals in a shock-loaded 
polymer, 5:16267 
POLYMERS/SHOCK WAVES 
Direct evidence for formation of radicals in a shock-loaded 
polymer, 5:16267 
POLYMERS/STRUCTURE FACTORS 
Investigations of static properties of model bulk polymer fluids, 
5:16217 


POLYPHENYLS/CHEMICAL PROPERTIES 
Survey of organic coolant — in nuclear reactors, 5:15258 
(SERI/TP-31-248(V ol.2)(Pt.1)) 
POLYPHENYLS/PHYSICAL PROPERTIES 
Survey of organic coolant experience in nuclear reactors, 5:15258 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
POLYSTYRENE/COMBUSTION 
Combustion research, 5:16334 (LBL—8619) 
POLYSTYRENE/OPTICAL PROPERTIES 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 
POLYSTYRENE/PHYSICAL PROPERTIES 
Thumb tack physical model evaluation of polystyrene bead foam 
- Sart for electronic packages, 5:16331 (BDX—613- 
41 
POLYURETHANES/MECHANICAL PROPERTIES 
Evaluation of two polyurethane resins for injection shimming of 
the MFTF magnet, 5:17222 (UCRL—15175) 
POLYURETHANES /PHYSICAL PROPERTIES 
Evaluation of two polyurethane resins for injection shimming of 
the MFTF magnet, 5:17222 (UCRL—15175) 
PONDS 
See LAKES 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DENSITY/DAILY VARIATIONS 
Diel patterns of ichthyoplankton length-density relationships in 
r+ Watts Bar Reservoir, Tennessee, 5:16691 (CONF- 
24—1) 
POPULATION DYNAMICS 
Energy philosophy and two solar alternatives, 5:15121 (CONF- 
790845—(Suppl.)) 
POPULATION DYNAMICS/SEASONAL VARIATIONS 
So analysis of the pygmy rabbit on the Idaho National 
ngineering Laboratory Site, 5:16722 (IDO— 12088) 
POPULATION DYNAMICS/TEMPERATURE 
DEPENDENCE 
Assessment of a cooling lake ecosystem. Technical completion 
rt, 5:16843 (PB—294537) 
POR CEMENT/COMPRESSION STRENGTH 
Phase I: energy conservation potential of Portland Cement 
particle size distribution control. Progress report, November 
1978-January 1979, 5:16049 (COO—4269-2) 
PORTLAND CEMENT/PARTICLE SIZE 
Phase I: energy conservation potential of Portland Cement 
particle size distribution control. Progress report, November 
1978-January 1979, 5:16049 (COO—4269-2) 
POSITRON DECAY 
See BETA-PLUS DECAY 
POST-IRRADIATION THERAPY/DNA 
Investigation of the mechanism of therapeutic effect of DNA 
—— on experimental radiation sickness (‘y rays; mice), 


POTABLE WATER 
See DRINKING WATER 
POTASSIUM/CHEMISTRY 
Chemistry of potassium and sulfur in entrained flow gasifiers. Task 
report No. 6, January-March 1979, 5:14627 (METC/TR—171) 
POTASSIUM/ECOLOGICAL CONCENTRATION 
Pine forest canopy throughfall measurements, 5:16449 (N—79- 
23611) 
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POTASSIUM 40/DOSIMETRY 
Internal dosimetry, 5:17139 (ORNL—5308) 
POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leaching ponds, 5:16681 (IDO—12088) 
POTASSIUM 40/REFERENCE MAN 
Internal dosimetry, 5:17139 (ORNL—5308) 
POTASSIUM 40 TARGET/PROTON REACTIONS 
Isospin structure of the giant dipole resonance in *'Ca, 5:17066 
POTASSIUM COMPOUNDS/VAPOR PRESSURE 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1979, 5:14669 (FE—6010-19) 
POTATOES/PRODUCTIVITY 
Air pollution effects on food quality. Final progress report. CAES 
No. 555-80, 5:16862 (COO—4331-07) 
OMETERS/CALIBRATION 
Semiautomated calibration: a case study, 5:16412 (SAND—79- 


) 
POTOMAC RIVER/THERMAL POLLUTION 
The impact of the Morgantown power plant on the Potomac 
estuary: an interpretive summary of the 1972-1973 
investigations. Final interpretive report, 5:15674 (PB—296203) 


See also ELECTRIC POWER 
NUCLEAR POWER 
WIND POWER 
POWER/MEASURING METHODS 

ANL four-meter calorimeter design and operation manual, 
5:16397 (ANL-NDA—3) 

POWER DEMAND/BIBLIOGRAPHIES 

Electric power consumption. Volume 2. 1977-June 1979 (citations 
from the NTIS data base). Report for 1977-June 1979, 5:15994 
(NTIS/PS—79/0774) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-June 1979, 5:15995 (NTIS/ 
PS—79/0775) 

POWER DEMAND/FORECASTING 

DND: a model for forecasting electrical energy usage by water- 

resource subregion, 5:15907 (HEDL-TME—79-75) 
POWER GENERATION 

See also CO-GENERATION 
POWER GENERATION/COST 

Statistical analysis of regional capital and operating costs for 
electric power generation, 5:15931 (BNL—50936) 

POWER GENERATION/INSTITUTIONAL FACTORS 

Decentralized electricity and cogeneration options, 5:15933 

POWER GENERATION/MATHEMATICAL MODELS 

ROCKY 1: An energy-environment model of coal and electricity 
supply, 5:14719 (LA—7988) 

POWER GENERATION/REGIONAL ANALYSIS 

Statistical analysis of regional capital and operating costs for 
electric power generation, 5:15931 (BNL—50936) 

POWER GENERATION/STABILITY 
System dynamics of multi-unit wind energy conversion systems 
application. Executive summary, 5:15653 (DSE—2332-T1) 
POWER GENERATION/TECHNOLOGY ASSESSMENT 
Decentralized electricity and cogeneration options, 5:15933 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/AVAILABILITY 

Integrated planning: an approach to availability improvement, 

5:15658 (CONF-790167—(Vol.1)) 
POWER PLANTS/CAPACITY 

Intereffects of forced outage rates on system capacity, 5:15696 
(CONF-790167—(Vol.1)) 

POWER PLANTS/CHEMICAL EFFLUENTS 

Status of regulation development for cooling water discharges 
from power plants, 5:16698 

POWER PLANTS/COMPARATIVE EVALUATIONS 
Statistical analysis of regional capital and operating costs for 
electric power generation, 5:15931 (BNL—50936) 
POWER PLANTS/COOLING SYSTEMS 
Chlorine application for the control of condenser fouling, 5:15693 
POWER PLANTS/ENVIRONMENTAL IMPACTS 
Biological and chemical effects of chlorination at coastal power 
plants, 5:16884 
POWER PLANTS/FAILURE MODE ANALYSIS 
Approach to power plant reliability analysis, 5:15659 (CONF- 
167 ol.1)) 
Reliability in perspective, 5:15657 (CONF-790167—(Vol.1)) 


POWER SUPPLIES/EQUIPMENT PROTECTION 


POWER PLANTS/MAINTENANCE 
In ted planning: an approach to availability improvement, 
5:15658 (CONF: '90167—(Vol.1)) 
POWER PLANTS/OPERATION 
Integrated planning: an approach to availability improvement, 
5:15658 (CONF-790167—(Vol.1)) 
POWER PLANTS/PERFORMANCE 
a and development of the GPU Generating Unit 
eliability Program, 5:15662 (CONF-790167—(Vol.2)) 
POWER PLANTS/POLLUTION CONTROL 
Disposal of Polychlorinated Biphenyls (PCBs) and PCB- 
contaminated materials. Volume 3. Example preparation of a 
utility PCB Spill Prevention Control and Countermeasure Plan. 
Final report, 5:15687 (EPRI-FP—1207(Vol.3)) 
POWER PLANTS/RELIABILITY 
—— and development of the GPU Generating Unit 
eliability Program, 5:15662 (CONF-790167—(Vol.2)) 
Approach to power plant reliability analysis, 5:15659 (CONF- 
790167, ol.1)) 
Intereffects of forced outage rates on system capacity, 5:15696 
(CONF-790167—(Vol.1)) 
Reliability in perspective, 5:15657 (CONF-790167—(Vol.1)) 
POWER PLANTS/RETROFITTING 
District heating and cooling systems for communities through 
power plant retrofit distribution network. Volume 3. Final 
ope 1, 1978-May 31, 1979, 5:16095 (COO—4977/ 
1(Vol. 
District heating and cooling systems for communities through 
wer plant retrofit distribution network. Final report, 
tember 1, 1978-May 31, 1979, 5:16094 (COO—4977/ 
1(Vol.2)) 
POWER PLANTS/THERMAL EFFLUENTS 
The impact of the Morgantown power plant on the Potomac 
estuary: an interpretive summary of the 1972-1973 
investigations. Final interpretive report, 5:15674 (PB—296203) 
POWER PLANTS/WATER POLLUTION CONTROL 
The effect of water pollution control regulations on the cost of 
ee of electric power. Final technical completion report, 
:15689 (PB—294270) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also BARSEBAECK-1 REACTOR 
BARSEBAECK-2 REACTOR 
BOHUNICE A-1] REACTOR 
CALHOUN-I REACTOR 
CLINCH RIVER BREEDER REACTOR 
DRESDEN-3 REACTOR 
EBR-2 REACTOR 
HINKLEY POINT-B REACTOR 
MAGNOX TYPE REACTORS 
PALO VERDE-1] REACTOR 
PALO VERDE-2 REACTOR 
PHENIX REACTOR 
PROCESS HEAT REACTORS 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
ZION-1 REACTOR 
POWER REACTORS/LICENSING 
Role of the USNRC in power reactor exports. Legal and 
procedural aspects, 5:15772 
POWER REACTORS/MELTDOWN 
Acoustic measurement of the penetration of a molten metallic pool 
into concrete, 5:15835 
POWER REACTORS/OPTIMIZATION 
NUSTRA - optimization code for nuclear reactor strategies, 
5:15707 -YDI—40) 
POWER REACTORS/SPENT FUEL STORAGE 
Spent fuel storage capacity in new reactors, 5:14925 (DOE/SR- 
—2003) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Overview of the MFTF electrical systems, 5:17228 (UCRL— 


82947) 
POWER SUPPLIES/COMPUTERIZED SIMULATION 
Digital simulation of the MFTF power supply system using 
MTP, 5:17227 (UCRL—82946) 
POWER SUPPLIES/CONTROL SYSTEMS 
Neutral beam control systems for the Tandem Mirror Experiment, 
5:17226 (UCRL—82925) 
POWER SUPPLIES/DESIGN 
MFTF 230 kV pulsed power substation, 5:17230 (UCRL—82949) 
Sustaining neutral beam power ry ly system for the Mirror 
Fusion Test Facility, 5:17229 (UCRL—82948) 
POWER SUPPLIES/EQUIPMENT PROTECTION DEVICES 
Magnet protection using ZNR surge suppressors, 5:16356 





POWER SUPPLIES/LEAD-ACID BATTERIES 


POWER SUPPLIES/LEAD-ACID BATTERIES 
Conventional lead batteries for stationary use (In German), 
5:15850 (INKA-Conf—79-413-001) 
POWER SUPPLIES/SAFETY 
Protection of the MFTF accel power supplies, 5:17231 (UCRL— 
82950) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 
POWER SYSTEMS/EVALUATION 
National power grid study. Volume I. Final report (Between 1980 
and 2000), 5:15926 (DOE/ERA—0056-1) 
POWER SYSTEMS/PLANNING 
National power grid study. Volume I. Final report (Between 1980 
and 2000), 5:15926 (DOE/ERA—0056-1) 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
POWER TRANSMISSION/ECONOMIC ANALYSIS 
Impact on transmission requirements of dispersed storage and 
generation. Final report, 5:15698 (EPRI-EM—1192) 
POWER TRANSMISSION/LASERS 
Laser power conversion system analysis, volume 1. Final report, 
26 September 1977 - 26 September 1978, 5:15226 (N—79-21334) 
Laser power conversion system analysis, volume 2. Final rt, 
26 September 1977 - 26 September 1978, 5:15227 (N—79-21335) 
WER TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/ELECTRIC FIELDS 
Biological studies of a 1200-kV prototype transmission system 
located near Lyons, Oregon, 5:16902 (PNL—3300(Pt.2)) 
POWER TRANSMISSION LINES/FREEZING 
Calculation of frostline penetration in high-voltage cable trench 
Mt. Elbert Pumped-Storage Powerplant, 5:15699 (PB—293539) 
POWER TRANSMISSION LINES/MATHEMATICAL 
MODELS 
A coupling model for a pair of skewed transmission lines. Final 
report, 5:15695 (AD-A—069047) 
POWER-COOLING-MISMATCH ACCIDENTS/DEPARTURE 
NUCLEATE BOILING 
In-pile post-DNB behavior of a nine-rod PWR-type fuel bundle, 
5:15805 (CONF-800403—4) 
POWER-COOLING-MISMATCH ACCIDENTS/HEAT 
TRANSFER 
In-pile post-DNB behavior of a nine-rod PWR-type fuel bundle, 
5:15805 (CONF-800403—4) 
POWER-COOLING-MISMATCH ACCIDENTS/ 
HYDRAULICS 
In-pile post-DNB behavior of a nine-rod PWR-type fuel bundle, 
5:15805 (CONF-800403—4) 
POWER-COOLING-MISMATCH ACCIDENTS/THERMAL 
STRESSES 
aang of the PBF test results (PWR; BWR), 5:15803 (CONF- 
ft) 
PREAMPLIFIERS/COUNTING RATEMETERS 
=. ws at high count rates, 5:16408 (EUR-CEA- 
—962) 
PRECIPITATION 
(In chemical processes only; see also ATMOSPHERIC 
PRECIPITATIONS, ELECTRON PRECIPITATION, and 
PROTON PRECIPITATION.) 
PRECIPITATION/GEOLOGIC HISTORY 
Precipitation anJ lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL— 15173) 
ee SCAVENGING/BIBLIOGRAPHIES 
ecipitation washout (a bibliography with abstracts). Report for 
July 1979, 5:16450 (NTIS/PS—79/0721) 
PRESSURE GAGES 
See also VACUUM GAGES 
Temperature and pressure logging tools using no down-hole 
electronics, 5:15537 
PRESSURE VESSELS/FATIGUE 
~~ ue of weldments in nuclear pressure vessels and piping, 
:16148 (NUREG/CR—1351) 
PRESSURE VESSELS/WELDED JOINTS 
~~ ue of weldments in nuclear pressure vessels and piping, 
:16148 (NUREG/CR—1351) 
ID WATER REACTORS 
See PWR TYPE REACTORS 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS/FABRICATION 
—e opt resistance of multilayer printed wiring 
boards, 5:16159 (BDX—613-2413) 
PROCESS CONTROL 
APRCRL of modern control theory to process control, 5:16234 
CRL—82529) 
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PROCESS HEAT REACTORS/DISTRICT HEATING 
Adoption of the heat reactor in Denmark, 5:15776 (RISO-M— 
2111 


PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
Adoption of the heat reactor in Denmark, 5:15776 (RISO-M— 


2111) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/COST 
New product production costs and learning theory (For products 
in Don development to commercialization), 5:15888 
PRODUCTIVITY/MEASURING INSTRUMENTS 
Benthic chamber for intensely metabolic lotic systems, 5:16636 
PROGENY/RADIOSENSITIVITY 
Age-related dynamics of radiosensitivity of offspring of irradiated 
and nonirradiated male Drosophila (y rays; x rays), 5:16826 
PROGENY/SURVIVAL TIME 
Stable lethal lesion in offspring of irradiated yeast cells. Report 2. 
Influence of irradiated medium, 5:16783 
PROGRAMMING/EFFICIENCY 
LINPACK working note #3: Fortran BLAS timing, 5:17281 
(ANL—80-24) 
PROGRAMMING/OPTIMIZATION 
bi codes on the CRAY-1: principles and applications, 5:17303 
(UCID—30179) 
Bh rr pnt = yy 
Tool tus, 5:17282 (ANL-AMD-TM—341) 
PROG ING LANGUAGES/RECOMMENDATIONS 
= i application development tools, 5:17299 (SLAC-PUB— 
PROLINE/BIOLOGICAL LOCALIZATION 
Proline accumulation in water-stressed barley leaves in relation to 
translocation and the nitrogen budget, 5:16765 
PROMAZINE 
See TRANQUILIZERS 
PROMETHIUM 149/ENERGY LEVELS 
Radioactive decay of 1.7-h '*°Nd to levels of transitional '*°Pm (J, 
a), 5:17077 
PROPANE/CHEMICAL REACTION YIELD 
Kinetic analysis of complex reaction systems-methanol conversion 
to low molecular weight olefins, 5:16260 (CONF-791108—17) 
PROPANE/SYNTHESI 
Catalytic conversion of methanol to low molecular weight 
hydrocarbons (Dissertation), 5:15043 (COO—4717-T1) 
PROPANONE 


See ACETONE 
PROPELLANTS/DETONATIONS 
Model of burning and detonation in rocket motors, 5:16281 (LA— 
8141-MS) 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
PROPORTIONAL COUNTERS/FUEL MOTION DETECTION 
Proton-recoil ae gm counter tests at TREAT, 5:15789 
(CONF-791037—23) 
PROPYLENE/CHEMICAL REACTION YIELD 
Kinetic analysis of complex reaction systems-methanol conversion 
to low molecular =. olefins, 5:16260 (CONF-791108—17) 
PROPYLENE/SYNTHES 
Catalytic conversion of A to low molecular weight 
hydrocarbons (Dissertation), 5:15043 (COO—4717-T1) 
PROTACTINIUM/SUPERCONDUCTIVITY 
ree of Fyne 5:17152 


Superconducting pro 
PR ACTINIUM 0 DS/CRYSTAL STRUCTURE 
Synthesis and aaitieates of Pa(IV), Np(IV), and Pu(IV) 


borohydrides, 5:16254 (LBL—9874) 
PROTECTION 


See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also PEPTIDES 
PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
PROTEINS/BIOSYNTHESIS 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein — (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
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PROTEINS/CHEMICAL BONDS 
Studies of membrane structure by freeze-etching. Progress report, 
5:16744 (DOE/EV/0243—1) 
PROTEINS/ENERGY CONVERSION 
Solar energy, 5:15079 (LBL—8619) 
PROTEINS/METABOLISM 
Environmental physiology, 5:16874 (LBL—7448) 
PROTEINS/PHOSPHORYLATION 
Mechanisms of radiation-induced impairment of phosphorylation 
of chromatin proteins, 5:16775 
PROTON B /SPIN ORIENTATION 
Survey of eight-magnet spin precession snakes, 5:16379 (ANL- 
HEP-PR—79-44 
PROTON REACTIONS/CAPTURE 
Isospin structure of the giant dipole resonance in **Ca, 5:17066 
Systematics of proton absorption deduced from ( p,p) and ( p,n) 
cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag 
and *°In, 5:17084 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Systematics of proton absorption deduced from ( p,p) and ( p,n) 
cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag 
and '®In, 5:17084 
The (p,n) reaction at intermediate energies (62 and 120 MeV), 
5:17062 (ORNL—5498) 
PROTON REACTIONS/ELASTIC SCATTERING 
Intermediate-energy proton- ‘He elastic scattering with a 
microscopic optical potential (100 to 200 MeV), 5:17043 
Systematics of proton absorption deduced from ( p,p) and ( p,n) 
cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag 
and "5In, 5:17084 
PROTON REACTIONS/INELASTIC SCATTERING 
a from 800 MeV protons on selected nuclides, 
71705 
PROTON REACTIONS/LEAD 208 TARGET 
(p,t) reaction on '*C, °*Fe and 7° Pb at 80 MeV (80 MeV, angular 
distributions, zerio-range DWBA), 5:17112 
PROTON REACTIONS/SPALLATION 
Angular and energy distributions of **Na yy formed by the 
reaction of 11.5-GeV protons with **’ Au, 5:1 
Delayed-neutron fraction in a pulsed spallation mee source 
(300 MeV), 5:17119 (ANL—80-11) 
PROTON RECOIL DETECTORS/FUEL MOTION DETECTION 
Proton-recoil proportional counter tests at TREAT, 5:15789 
(CONF-791037—23) 
PROTON-NEUTRON INTERACTIONS/SYMMETRY 
BREAKING 


Charge symmetry breaking in the neutron proton system, 5:17032 
(DOE/ER/01388—806) 
PROTON-PROTON INTERACTIONS/PAIR PRODUCTION 
Perturbative versus asymptotic freedom corrections in Drell-Yan 
1030 


processes, 5:17 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Comparison of direct photon production in pp collisions at 
= 30.6 GeV and 53.2 GeV, 5:17016 
PROTOPLASTS 
See PLANT CELLS 
PRUDHOE BAY/ENERGY SOURCE DEVELOPMENT 
Alaska OCS socio-economic studies program. Technical report 
number 16. Governance in the Beaufort Sea region: petroleum 
development and the North Slope borough, 5:16708 (PB— 
294316) 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS/GEOTHERMAL SPACE HEATING 
Klamath Falls geothermal heating district, 5:15626 
PUBLIC BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 
Three passive solar heat systems and energy conscious design for a 
community center in the city of Spokane, Washington, 5:15336 
(CONF-790845—) 
PUBLIC BUILDINGS/SOLAR SPACE HEATING 
St. Paul Center, United Methodist Church: a solar heated 
sanctuary, S Spek owt S = (CONF-790845—) 
PUBLIC HEAL 
Dosimetry for new aaa paves ight: 5:16767 (ORNL— 


5308) 
PUBLIC HEALTH/TECHNOLOGY ASSESSMENT 
Health physics division annual progress report for period ending 
June 30, 1977, 5:16793 (ORNL—5308) 
PUBLIC LANDS/GEOTHERMAL RESOURCES 
Federal land-use planning and the future of geothermal resources 
development in the US: an unfolding history, 5:15546 
PUBLIC LANDS/GOVERNMENT POLICIES 
Federal land-use planning and the future of geothermal resources 
development ae the US: an unfolding history, 5:15546 
PUBLIC UTILITI 
See also ELECTRIC UTILITIES 


PWR TYPE REACTORS/FUEL RODS 


ah ses UTILI f touedetpal cally fr — — 
a of municipal utility fundng for El Centro, ‘ornia, 
5:15555 
PUBLIC UTILITIES/GEOTHERMAL HEATING 
= = utility regulation of geothermal direct heat suppliers, 


PUBLIC UTILITIES/INFORMATION 
uses and informaion resources offering utility-related 
roducts and services, 5:15912 (DOE/RG/10019—T1) 
PU SOUND/METEOROLOGY 
Numerical modeling in the Strait of Juan de Fuca and Pu 
Sound. Technical memo. for FY-78, 5:16548 (PB—29: ) 


m Study, 5:15313 (SAND—79-8073) 
E POWER PLANTS/ECONOMIC 


Solar/Hydro Integration Study, 5:15313 (SAND—79-8073) 
PUMPED STORAGE POWER PLANTS/PUMP TURBINES 
Underground Pumped Hydroelectric Storage (UPHS). —— 
oe April 1- “ed 30, 1979. ANL Activity No. 4 ‘ 
5844 (ANL/E —T 


7) 
PUMPED STORAGE POWER PLANTS/RESEARCH 
PROGRAMS 
Underground Pumped Hydroelectric Storage (UPHS). “eo 
wut April 1-September 30, 1979. ANL Activity No. 4 
5844 (ANL/EES-TM—77) 


See we WATER PUMPS 
PUMPS/AVAILABILITY 
Survey of industrial coal conversion equipment —— 
executive summary, 5:14670 (ORNL/TM—6810 
PWR TYPE REACTORS 
See also CALHOUN-1 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
ZION-1 REACTOR 
PWR TYPE REACTORS/FUEL ASSEMBLIES 

Evaluation and performance of Westinghouse 17 x 17 fuel, 5:15738 
(DOE/ET/34007—1) 

KWU fuel performance with emphasis on high burnup, 5:15711 
(DOE/ET/34007—1) 

Performance of Combustion Engineering fuel in cperating PWRs, 
5:15737 (DOE/ET/34007—1) 

PWR TYPE REACTORS/FUEL CANS 

Effect of fuel rod design on SCC susceptibility, 5:15721 (DOE/ 
ET/34007—1) 

Effects of strain rate, stress condition and environment on iodine 
embrittlement of Ziracloy-2, 5:15718 (DOE/ET/34007—1) 
Nuclear fuel pin simulator for LOCA-related zircaloy oxidation 

studies, 5:15720 (DOE/ET/34007—1) 

Observations on the influence of tube manufacturing technique on 
iodine stress corrosion cracking of unirradiated Zircaloy, 
$:15716 (DOE/ET/34007—1) 

Power ramp tests of potential PCI remedies, 5:15722 (DOE/ET/ 
34007—1) 


PWR type overpower tests at 1620 GJ/KGU (18,800 MWD/ 
, 5:15743 (DOE/ET/34007—1) 
PWR TYPE REACTORS/FUEL CYCLE 
Alternative fuel cycle PWR models for the ORIGEN computer 
code, 5:15745 (ORNL/TM—7005) 
Analysis of alternative light water reactor (LWR) fuel cycles, 
$:15775 (PNL—2792) 
PWR TYPE REACTORS/FUEL ELEMENTS 
ANSS4: a computer subroutine for predicting fission gas release, 
5:15729 EG/CR—1213) 
Proceedings of American Nuclear Society topical meeting on light 
water reactor fuel performance, 5:15709 (DOE/ET/34007—1 
PWR TYPE REACTORS/FUEL MANAGEMENT 
Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 
PWR TYPE REACTORS/FUEL PELLETS 
rDo release from UO, pellet fuel at high burn-up, 5:15726 
'T/34007—1) 
UG: pellet fragment relocation: kinetics and mechanics. Research 
Projects 508-1 and 508-2, final report, 5:15727 (EPRI-NP— 


1106) 
PWR TYPE REACTORS/FUEL RODS 
Effects of cladding and pellet variables on PWR fuel rod 
performance, 5:15741 (DOE/ET/34007—1) 
Extended burnup: fuel development and performance, 5:15739 
(DOE/ET/34007—1) 


PUMPED $ STORA 
ANALYSIS 





PWR TYPE REACTORS/FUEL-CLADDING 


FCI: remedy development for the fuel performance improvement 
program, 5:15719 (DOE/ET/34007—1) 

Fission gas release and dimensional changes of test fuel rods 
containing densifying and nondensifying fuel, 5:15744 (DOE/ 
ET/34007—1) 

Fission product release during reactor operation, 5:15725 (DOE/ 
ET/34007—1) 

High burnup experience in PWRs, 5:15742 (DOE/ET/34007—1) 

Improved gap conductance model for the TRAC code, 5:15815 
(LA-UR 79-2945) 

Load follow capability of LWR fuel: KWU experience, 5:15715 
(DOE/ET/34007—1) 

Non-destructive examination of Exxon nuclear fuel in LWR 
reactors, 5:15712 (DOE/ET/34007—1) 

Nuclear fuel management and performance experience at Vepco, 
5:15740 (DOE/ET/34007—1) 

Overview of the PBF test results, 5:15803 (CONF-800219—1) 

Prediction of fission gas release at high burn-up, 5:15724 (DOE/ 
ET/34007—1) 

Preliminary report: thermometry of fuel rod simulators in the 
REBEKA experiment, 5:15731 (INEL-tr—44) 

Sensitivity of fuel rod behavior on as fabricated characteristics and 
on operating conditions, 5:15714 (DOE/ET/34007—1) 

PWR TYPE REACTORS/FUEL-CLADDING 

INTERACTIONS 

FCI: remedy development for the fuel performance improvement 
program, 5:15719 (DOE/ET/34007—1) 

Power ramp tests of potential PCI remedies, 5:15722 (DOE/ET/ 
34007—1 


PWR TYPE REACTORS/LIQUID WASTES 

Investigation of generation of liquid radioactive wastes and 
possibilities to reduce their volume in NPP Paks Pt. 2. 
Computer program for the simulation of radioactive water 
systems contamination, 5:15748 (VEIKI—15.98-041-2) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Best estimate prediction for LOFT nuclear experiment L3-2, 
5:15809 (EGG-LOFT—5089) 

Fission product release from highly irradiated LWR fuel, 5:15819 
(NUREG/CR—0722) 

Light-water-reactor safety research program. Quarterly progress 
report, July-September 1979, 5:15825 (NUREG/CR—133 

Overview of the PBF test results, 5:15803 (CONF-800219—1) 

Preliminary report: heat transfer in a 5 x 5 rod bundle during the 
refill and reflood phase of a loss of coolant accident. First 
bundle test of 15 November 1977 in conjunction with Nuclear 
Safety Project 4238, REBEKA, 5:15836 (INEL-tr—46) 

sir report: REBEKA thermocouple test, 5:15837 (INEL- 
tr—47) 

Preliminary report: expandable simulation fuel rod SIM II, heated 
electrically by indirect means. COSIMA blowdown test facility, 
5:15838 (INEL-tr—48) 

Preliminary report: optical temperature measurement on the 
cladding of the simulation fuel rod SIM. Blowdown test facility 
COSIMA, 5:15843 (INEL-tr—49) 

Preliminary report: short report on the preliminary test conducted 
in COSIMA on the effect of externally mounted thermocouples 
on cladding temperature behavior during blowdown transients, 
5:15839 (INEL-tr—45) 

Probabilistic treatment of a PWR containment integrity analysis, 
$:15813 (INIS-mf—4962) 

Steam-water mixing in nuclear reactor safety loss-of-coolant 
experiments, 5:15833 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

In-pile post-DNB behavior of a nine-rod PWR-type fuel bundle, 
5:15805 (CONF-800403—4) 

Overview of the PBF test results, 5:15803 (CONF-800219—1) 

PWR TYPE REACTORS/REACTOR CORES 

Nuclear fuel management and performance experience at Vepco, 
5:15740 (DOE/ET/34007—1) 

PWR TYPE REACTORS/REACTOR KINETICS 

Alternative fuel cycle PWR models for the ORIGEN computer 
code, 5:15745 (ORNL/TM—7005) 

PWR TYPE REACTORS/REACTOR OPERATION 

Statistical evaluation of licensee event reports, 5:15817 (LA-UR— 
79-2947) 

PWR TYPE REACTORS/REACTOR SAFETY 
Light-water-reactor safety research program. Quarterly progress 
report, pe Poy pd 1979, 5:15825 (NUREG/CR—1337) 

Overview of the PBF test results, 5:15803 (CONF-800219—1) 

PWR TYPE REACTORS/RISK ASSESSMENT 

Preliminary review of beyond DBA PWR accident sequences, 
5:15818 (LA-UR—79-2948) 

PWR TYPE REACTORS/SIMULATION 

Best estimate prediction for LOFT nuclear experiment L3-2, 
5:15809 (EGG-LOFT—5089) 

PWR TYPE REACTORS/SPENT FUEL ELEMENTS 

Spent fuel data base: commercial light water reactors, 5:15730 
(UCRL—15186) 
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PWR TYPE REACTORS/SPENT FUEL STORAGE 
Spent fuel data base: commercial light water reactors, 5:15730 
(UCRL—15186 
PWR TYPE REA RS/STEAM GENERATORS 
Measurement of ont in two-phase flow around tube bundles, 
5:15749 (WAPD-TM— 1434) 
PWR TYPE REACTORS/TRANSIENTS 
Improved sap conductance model for the TRAC code, 5:15815 
A-UR—79-2945) 
Overview of the PBF test results, 5:15803 (CONF-800219—1) 
TRAWA, a transient analysis code for water reactors. 
Supplementary part 1, 5:15830 (VTT-YDI—33) 
'YRANOMETERS/CALIBRATION 
Activities of the calibration facility, 5:15099 (ORO—5362-T2) 
PYRANOMETERS/PERFORMANCE TESTING 
National weather service soiar radiation network, 5:15096 
(ORO—5362-T2) 
PYRHELIOMETERS/CALIBRATION 
Activities of the calibration facility, 5:15099 (ORO—5362-T2) 
PYRIDINE/ADSORPTION 
Enhanced light scattering from the metal/solution interface: 
chemical origins, 5:16164 (ISM—254) 
PYRIDINE/CATALYTIC EFFECTS 
a cation radicals of isobacteriochlorins: implications for nitrite and 
sulfite reductases, 5:15063 
PYRIDINE/DIMERIZATION 
Characterization of association in pyridine vapor by measurement 
of thermal conductivity, 5:16262 (CONF-791134—9) 
PYRIDINE/SURFACE COATING 
Enhanced light scattering from the metal/solution interface: 
ponte ee 5:16164 (ISM—254) 
PYRIDI RMAL CONDUCTIVITY 
Characterization of association in pyridine vapor by measurement 
of thermal conductivity, 5:16262 (CONF-791134—9) 
INIUM COMPOUNDS/MOLECULAR STRUCTURE 
Synthesis and structure of two octahedral molybdenum chloride 
sulfide clusters, 5:16250 (IS-T—881) 


See also THYMIDINE 
PYRIMIDINES/BIOLOGICAL EFFECTS 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
= and radioresistance (yy rays; mice), 5:16811 
PYRIMIDINES/RADIOSENSITIVITY E CTS 
Effects of exogenous pyrimidine nucleotide DNA clusters on 
wth and radioresistance ony mice), 5:16811 
IELECTRIC PROPERTIES 
Dielectric heating of coals at 27 MHz, 5:14706 (ISM—267) 
Fossil energy. Annual report, October 1, 1978-September 30, 1979, 
5:14624 714) 
PYRITE/HEATING 
Dielectric heating of coals at 27 MHz, 5:14706 (ISM—267) 
PYRITE/LEACHING 
Optimization of bacterial leaching of pyrite in coal. Final report, 
5:14621 (FE—2749-T1) 
PYRITE/MAGNETIC SUSCEPTIBILITY 
Dielectric heating of coals at 27 MHz, 5:14706 (ISM—267) 
Fossil energy program. I. <> research and development: coal 
preparation and analysis. I. Advanced research and ee 
per ws Technical progress report, 1 April-30 June 1979, 
5:14746 (IS—4711) 
Fossil energy. Annual report, October 1, 1978-September 30, 1979, 
5:14624 (is_4714) 
PYRITE/MICROSCOPY 
Automated microscopical method for the characterization of 
pyrite in coal, 5:14702 (FE—2030-TR16) 
PYRITE/REMOVAL 
Fossil energy program. I. Mining research and development: coal 
preparation and analysis. I. Advanced research and technology 
ea Technical progress report, 1 April-30 June 1979, 
5:14746 (IS—4711) 
Oxydesulfurization of coal treated with methy] iodide: 
implications for removal of organic sulfur, 5:14626 (ISM—266) 
Reactor test project for chemical removal of pyritic sulfur from 
coal. volume ii. ——— Final report June 1975-June 1978, 
5:14629 (PB—295212) 
PYROLYSIS/ENVIRONMENTAL IMPACTS 
Environmental control technology for biomass flash pyrolysis, 
5:16443 (CONF-800129—2) 
PYROLYSIS/YIELDS 
apt me of a single-stage, entrained-flow, short-residence- 
time hydrogasifier. Final report, 5:14650 (FE—2518-24) 
PYROLYTIC OILS/COMBUSTION PRODUCTS 
Gas turbine demonstration of pyrolysis-derived fuels. First 
technical prog ess report, September 1, 1978-March 31, 1979, 
5:16336 (SAN—1839-T1) 
PYROLYTIC OILS/VISCOSITY 
Gas turbine demonstration of pyrolysis-derived fuels. First 
technical progress report, September 1, 1978-March 31, 1979, 
5:16336 (SAN—1839-T1) 
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PYROMETERS/CALIBRATION 
Polarization pyrometry, 5:16064 
PYROMETERS/OPERATION 
Polarization pyrometry, 5:16064 
2-PYRROLID ARBOXYLIC ACID 
See PROLINE 


Q 


QUADRICYCLENE/PHOTOCHEMICAL ENERGY STORAGE 
Development of a practical photochemical energy storage system. 
Final report, 5:15193 (SRO—0893-17) 
QUANTUM CHROMODYNAMICS/REVIEWS 
— quantum chromodynamics, 5:17037 (SLAC-PUB— 


QUANTUM FIELD THEORY 
See also PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM FIELD THEORY/NONLINEAR PROBLEMS 
Classical and quantum dynamics of two-dimensional nonlinear 
field theories: a review, 5:17034 (CONF-7906151—1) 
QUANTUM FIELD THEORY/RESEARCH eet yates 
Inelastic strong interactions at high energies. Annual progr 
report, June 1, 1979-May 1, 1980 (Univ. of Cincinnati, e/1/ 1/79-5/ 
1/80), 5: 17029 (COO—2978- 5) 
Report of technical progress under the current DOE Contract, 
Y-76-C-02-2232. *OOOB, 5:17035 (COO—2232B-195) 
QUANTUM FIELD THEORY/REVIEWS 
Classical and quantum dynamics of two-dimensional nonlinear 
field theories: a review, 5:17034 (CONF-7906151—1) 
QUARK MODEL/POINT CHARGE 
Test of integral- and fractional-charged-quark models, 5:17023 
QUARK-ANTIQUARK INTERACTIONS/CORRECTIONS 
QCD and the spin dependent forces in quarkonium, 5:17038 
QUARKS/LIFETIME 
Masses and mixing angles in SU(5) gauge model, 5:17028 (COO— 
1545-270 
QUARKS/MASS 
Mass hierarchies and a formula for the Cabibbo angle in SU(2)/ 
sub L/ X U(1), 5:17027 
QUARKS/MASS FORMULAE 


Masses and mixing angles in SU(5) gauge model, 5:17028 (COO— 
1545-270) 
QUERCUS 
See OAKS 
QUINONES/TOXICITY 
Four-hour algal bioassays for assessing the toxicity of coal-derived 
materials, 5:16854 (CONF-800223—2) 


RABBITS/BIOLOGICAL RADIATION EFFECTS 
128] in thyroids of herbivores on the Idaho National Engineering 
Laboratory Site, 5:16827 (IDO— 12088) 
RABBITS/REPRODUCTION 
ey coer analysis of the pygmy rabbit on the Idaho National 
gineering Laboratory Site, 5:16722 (IDO—12088) 
Reproduction in the pygmy rabbit, 5:16723 (IDO— 12088) 
RABBITS/THERMOLUMINESCENT DOSIMETRY 
Radiation doses to small mammals at the Idaho National 
Engineering Laboratory Radioactive Waste Management 
Complex, 5:16590 (IDO— 12088) 
RADIAL FLOW MHD GENERATORS 
See DISK MHD GENERATORS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BEAM MONITORS 
PHOTOGRAPHIC FILM DETECTORS 
PROPORTIONAL COUNTERS 
RADIOISOTOPE SCANNERS 
RADIOMETERS 
SECONDARY EMISSION DETECTORS 
SPECTROMETERS 
WHOLE-BODY COUNTERS 
Radiation detection and monitoring principles, 5:16791 (ORNL— 
5308 


) 
RADIATION DETECTORS/CIVIL DEFENSE 
Instrumentation requirements for population protection from 
fallout from a nuclear war, 5:16911 (ORNL—5308) 
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RADIATION DETECTORS/RESEARCH PROGRAMS 
Environmental instrumentation for in situ radionuclide assay, 
5:16585 (NVO— 192(Vol.2)) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/GLOBAL ASPECTS 
World-wide population doses from tritium released from nuclear 
facilities, 5:16617 
RADIATION DOSES/MAN 
Effect of variations in source term and parameter values on 
estimates of radiation dose to man, 5:16611 (NVO—192(Vol.2)) 
RADIATION DOSES/MATHEMATICAL = on 
Effect of variations in source term and parameter values on 
estimates of radiation dose to man, 5:16611 (NVO—192(Vol. 2)) 
User’s manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188) 
RADIATION DOSES/OPTIMIZATION 
Guidelines for radiation exposure: ALARA, 5:15008 (PNL— 


3300(Pt.5)) 
RADIATION DOSES/THERMOLUMINESCENT 
DOSIMETRY 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area, 5:16589 (IDO— 12088) 
Radiation doses to small mammals at the Idaho National 
Engineering Laboratory Radioactive Waste Management 
Sper 5:16590 (IDO— 12088) 
ON DOSIMETRY 


See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS/NICKEL 59 
Perspective on potential contributions to reactor SD/DN 4235) 
problems caused by nickel-59, 5:15769 (CEGB-RD/B/N—423 
RADIATION HAZARDS/RESEARCH PROGRAMS 
Divison of Environmental Control Technology program, 1978, 
5:16444 (DOE/EV—0042) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Radiation detection and monitoring principles, 5:16791 (ORNL— 


5308) 
RADIATION MONITORING/RESEARCH PROGRAMS 
Health studies, 5:17141 (ORNL—5595) 
RADIATION PROTECTION/RESEARCH PROGRAMS 
Health and Safety Research Division progress report, May 1, 
1978-September 30, 1979, 5:17134 (ORNL—S5595) 
RADIATION PROTECTION/REVIEWS 
Introduction and fundamentals: Lecture No. 2. Course on 
advances in radiation, International School of Radiation 
Damage and Protection, Erice, Italy, September 1979, 5:16906 
(LBL—9812) 
Organization for radiation protection. Operations of the ICRP and 
NCRP: 1928-1974, 5:16774 (DOE/TIC— 10124) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SYNDROME/POST-IRRADIATION 
Investigation of the mechanism of therapeutic effect of DNA 
= on experimental radiation sickness (‘y rays; mice), 
5:16810 
RADICALS 
See also METHYLENE RADICALS 
RADICALS/SPECTROMETERS 
Microwave spectrometer for the detection of transient gaseous 
species, 5:16409 (LBL—7293) 
RADICALS/SYNTHESIS 
Direct evidence for formation of radicals in a shock-loaded 
polymer, 5:16267 
RADIO EQUIPMENT 
See also HETERODYNE RECEIVERS 
RF SYSTEMS 
RADIO EQUIPMENT/DESIGN 
Design and application of a mega-moment electromagnetic dipole 
source, 5:15505 (LBL—9920) 
RADIO GALAXIES/SPECTROPHOTOMETRY 
Identification and spectrophotometry of faint southern radio 
alaxies, 5:16961 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Deposition and retention of Ce-141 and Cs-134 on Artemisia 
tridentata and Sitanion hystrix, 5:16591 (IDO—12088) 
RADIOACTIVE AEROSOLS/RADIATION PROTECTION 
Aerosol studies, 5:16482 (ORNL—5308) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
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RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
EFFECTS 
129] in thyroids of herbivores on the Idaho National Engineering 
Laboratory Site, 5:16827 (IDO—12088) 
Radionuclide concentrations in a barn per oh gg nesting 
near radioactive ye ey 5:16681 (IDO—12088) 
RADIOACTIVE EFFLUENTS/RADIONUCLIDE 
MIGRATION 
Liquid waste disposal at the Idaho National Engineerin 
aboratory and resultant waste plumes in the Snake River Plain 
aquifer, 5:16678 (IDO— 12088) 
RADIOACTIVE MATERIALS 
See also RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 
RADIOACTIVE MATERIALS/RAIL TRANSPORT 
Analysis of yy ae container system response to impact 
conditions, 5:14927 (LA—8122-MS) 


RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
ae nuclear wastes in fusion reactors, 5:15028 (UCRL— 


) 
RADIOACTIVE WASTE DISPOSAL/BIBLIOGRAPHIES 

Geoscience data base handbook for Te nuclear waste 
repository. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 

RADIOACTIVE WASTE DISPOSAL/COMPATIBILITY 

Materials interaction test summary description, 5:14959 (HEDL- 
TC—1331(Rev.1)) 

RADIOACTIVE WASTE DISPOSAL/COMPUTER CODES 

Waste Isolation Safety Assessment Program, 5:16485 (PNL— 
3300(Pt.2)) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

EFFECTS 

Activation and fission radionuclide concentrations and retention 
by ducks using radioactive leaching ponds, 5:16682 (IDO— 
12088) 

Species composition and local movement of small mammals on the 
Radioactive Waste ray YX Complex, Idaho National 
Engineering Laboratory Site, 5:16593 (IDO— 12088) 

Theoretical problems in defining dispersal in small mammals 
occupying the Subsurface Disposal Area, Idaho National 
Engineering Laboratory Site, 5:16594 (IDO— 12088) 

RADIOACTIVE WASTE DISPOSAL/GASEOUS WASTES 

Radioactivity in gaseous waste discharged from the separations 
facilities during 1978 (Rockwell Hanford Operations), 5:14979 
(RHO-CD—78-35-4Q) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Anion effects on the retention of selected actinides on geologic 
media, 5:14969 (ORO—4447-102) 

RADIOACTIVE WASTE DISPOSAL/GROUND DISPOSAL 

Radioactive liquid wastes discharged to ground in the 200 Areas 
during 1978, 5:14978 (RHO-CD—78-34-4Q) 

RADIOACTIVE WASTE DISPOSAL/HIGH-LEVEL 

RADIOACTIVE WASTES 

Investigations of the performance of solidified high-level nuclear 
waste forms, 5:14963 (NUREG/CR—0612) 

Subseabed Disposal Program. Annual report, January-December 
1978, 5:14981 (SAND—79-1618/1) 

Subseabed disposal program annual report, January-December 
1978. Volume II. Principal investigator progress reports, 
5:14982 (SAND—79-1618(Vol.2)) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Measurement of penetration depths of plutonium and americium in 
sediment from the ocean floor, 5:14956 (CONF-791112—52) 

Subseabed Disposal Program plan. Volume I. Overview, 5:14984 
(SAND—80-0007/1) 

Subseabed Disposal Program. Annual report, January-December 
1978, 5:14981 (SAND—79-1618/1) 

Subseabed disposal program annual report, January-December 
1978. Volume II. Principal investigator progress reports, 
5:14982 (SAND—79-1618(Vol.2)) 

RADIOACTIVE WASTE DISPOSAL/RADIATION DOSES 

Waste Isolation Safety Assessment Program, 5:16485 (PNL— 


3300(Pt.2)) 
RADIOACTIVE WASTE DISPOSAL/RADIOACTIVITY 
TRANSPORT 
Decommissioning and decontamination (burial ground 
stabilization) studies, 5:14937 (PNL—3300(Pt.2)) 
RADIOACTIVE WASTE DISPOSAL/RE‘VIEWS 
Geoscience data base handbook for modeling a nuclear waste 
repository. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 
RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 
Risk evaluations of transuranic waste at the Idaho National 
Engineering Laboratory, 5:14957 (CONF-800313—1) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Burial ground technology, 5:14968 (ORNL—5620) 
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Field test facility for monitoring water/radionuclide transport 
through partially saturated geologic media: design, 
construction, and preliminary description (Battelle Pacific 
Northwest Laboratories), 5:14975 (PNL—3226) 

Geoscience data base handbook for modeling a nuclear waste 
repository. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 

Review of Y/OWI/TM-36: repository design performance in salt, 

ranite, shale or basalt, 5:14987 (UCRL—15177) 
RADIOACTIVE WASTE FACILITIES/DESIGN 

Review of Y/OWI/TM-36: repository design performance in salt, 

granite, shale or basalt, 5:14987 (UCRL—15177) 
RADIOACTIVE WASTE FACILITIES/FAILURES 

Disruptive event analysis: volcanism and igneous intrusion (Waste 

repository disruption), 5:14971 (PNL—2851) 
RADIOACTIVE WASTE FACILITIES/HAZARDS 

Hydrologic effects of natural disruptive events on nuclear 
repositories, 5:15006 (PNL—2851) 

RADIOACTIVE WASTE FACILITIES/PERFORMANCE 

Numerical modeling capabilities to predict repository 
performance, 5:14986 (UCRL— 15176) 

RADIOACTIVE WASTE FACILITIES/PERSONNEL 

Waste Isolation Pilot Plant Title I operator dose calculations. 

Final report, LATA report No. 90, 5:15010 (SAND—79-7107) 
RADIOACTIVE WASTE FACILITIES/RADIATION 

MONITORING 

Continuous tritium monitor for nuclear facility off-gas streams, 
5:14994 (ENICO— 1022) 

RADIOACTIVE WASTE FACILITIES/RISK ASSESSMENT 

Assessment of tectonic hazards to waste storage in interior-basin 
salt domes, 5:16940 (PNL—2851) 

RADIOACTIVE WASTE FACILITIES/SAFETY 

Summary of FY-1978 consultation input for Scenario 

Methodology Development, 5:14970 (PNL—2851) 
RADIOACTIVE WASTE FACILITIES/SEISMIC EFFECTS 

Analysis of the seismic hazard to an underground waste 
repository, 5:15002 (PNL—2851) 

RADIOACTIVE WASTE FACILITIES/SITE SELECTION 

Nevada nuclear waste storage investigations: FY 1980 Project 
Plan and FY 1981 forecast, 5:14966 (NVO—196-13) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Estimating long-term statistics for annual precipitation for six 
regions of the United States from tree-ring data, 5:16635 
(UCRL—15162) 

Nuclear waste management: a perspective, 5:14932 (CONF- 
800117—1) 

RADIOACTIVE WASTE MANAGEMENT/DECISION 

MAKING 

Nuclear waste management issues: a multidisciplinary evaluation 
framework. TeKneKron B-52865-A-L, 5:14936 (PNL—3078) 

RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 

RADIOACTIVE WASTES 

Investigations of the performance of solidified high-level nuclear 
waste forms, 5:14963 (NUREG/CR—0612) 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

Nuclear waste management. Quarterly progress report, July- 
September 1979, 5:14935 (PNL—3000-3) 

Technical quarterly progress report, April 1-June 30, 1979, 
5:14933 (ENICO—1013) 

RADIOACTIVE WASTE MANAGEMENT/REVIEWS 

Radioactive wastes, current questions. Radioactive wastes and 
their management, 5:14938 (RISLEY-Trans—3999) 

RADIOACTIVE WASTE MANAGEMENT/RISK 

ASSESSMENT 

Risk evaluations of transuranic waste at the Idaho National 
Engineering Laboratory, 5:14957 (CONF-800313—1) 

RADIOACTIVE WASTE PROCESSING 

Volume reduction of contaminated metal waste (Sorting, size 

me drip melting, induction melting), 5:14939 (CONF- 
13—2) 
RADIOACTIVE WASTE PROCESSING/ADSORPTION 

Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 

RADIOACTIVE WASTE PROCESSING/CALCINATION 

Applied laboratory research of high-level waste denitration and 
calcination technologies. Progress report, 5:14951 (UJV—4113- 


Ch) 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Conceptual design report for alpha waste incinerator, 5:14941 
(DPE—3584) 
RADIOACTIVE WASTE PROCESSING/DENITRATION 
Applied laboratory research of high-level waste denitration and 
calcination technologies. Progress report, 5:14951 (UJV—4113- 


Ch) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Spray calcination/in-can melting: effluent characterization and 
treatment, 5:14948 (PNL—3109) 
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RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 

RADIOACTIVE WASTES 

Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste solutions, 5:14945 (ORNL/TM—6445) 

Volatility of ruthenium-106, technetium-99, and iodine-129, and 
the evolution of nitrogen oxide compounds during the 
calcination of high-level, radioactive nitric acid waste, 5:14943 
(ORNL—5562) 

RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 

Evaluation of the Low-Level Waste Treatment Plant at Oak 
Ridge National Laboratory, and suggested changes in the design 
and operation, 5:14944 (ORNL—5618) 

RADIOACTIVE WASTE PROCESSING/OFF-GAS SYSTEMS 

Spray calcination/in-can melting: effluent characterization and 
treatment, 5:14948 (PNL—3109) 

RADIOACTIVE WASTE PROCESSING/OSMOSIS 

Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Development and characterization of solidified forms for high- 
level wastes: 1978. Annual report (Waste form development, 
canister, leaching, phase behavior, devitrification, radiation 
effects, shock), 5:14947 (PNL—3060) 

Nuclear waste immobilization. Progress report, 5:14950 (UCRL— 
15147) 

Present status of techniques used for high-level liquid-waste 
solidification, 5:14953 (PNL-TR—377) 

Research and development activities: high-level waste 
immobilization program. Quarterly progress report, January- 
March 1979, 5:14946 (PNL—3050-1) 

Solidification of boric acid waste; impact of urea-formaldehyde 
waste forms, 5:14934 (NUREG/CR—1326) 

Suitability of using concrete for solidification of liquid radioactive 
wastes, 5:14952 (VTT-REA—40) 

System for disposing of radioactive waste (Patent), 5:14954 

Volatility of ruthenium-106, technetium-99, and iodine-129, and 
the evolution of nitrogen oxide compounds during the 
calcination of high-level, radioactive nitric acid waste, 5:14943 
(ORNL—5562) 

RADIOACTIVE WASTE PROCESSING/SPRAY DRYING 

Slurry spray distribution within a simulated laboratory scale spray 
dryer, 5:14940 (DP-MS—79-112) 

RADIOACTIVE WASTE PROCESSING/ 

ULTRAFILTRATION 

Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 

RADIOACTIVE WASTE STORAGE/HAZARDS 

Long-term meteorite hazards to buried nuclear waste. Report 2, 
5:15005 (PNL—2851) 

RADIOACTIVE WASTE STORAGE/HEATING 

Salt Block I test: experimental details and comparison with theory. 
Final report, 5:14983 (SAND—79-7050) 

RADIOACTIVE WASTE STORAGE/HIGH-LEVEL 

RADIOACTIVE WASTES 

Conceptual design of a shipping cask for rail transport of solidified 
high level waste, 5:16301 (PNL-SA—6526) 

RADIOACTIVE WASTE STORAGE/KRYPTON 85 

Technical quarterly progress report, April 1-June 30, 1979, 
5:14933 (ENICO—1013) 

RADIOACTIVE WASTE STORAGE/SEISMIC WAVES 

Comparison of predicted and observed subsurface-surface seismic 
spectral ratios, 5:15000 (NVO—0624-2) 

RADIOACTIVE WASTE STORAGE/SIMULATION 

Rock instrumentation problems experienced during in-situ heater 
tests, 5:14962 (LBL—9952) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Numerical modeling capabilities to predict repository 
performance, 5:14986 (UCRL—15176) 

RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

Development and characterization of solidified forms for high- 
level wastes: 1978. Annual report (Waste form development, 
canister, leaching, phase behavior, devitrification, radiation 
effects, shock), 5:14947 (PNL—3060) 

RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 

Systemic effects of radiation exposure on rodents inhabiting liquid 
and solid radioactive waste storage areas, 5:16803 (IDO— 12088) 

RADIOACTIVE WASTES/IMPACT TESTS 

Solidification of boric acid waste; impact of urea-formaldehyde 
waste forms, 5:14934 (NUREG/CR—1326) 

RADIOACTIVE WASTES/RADIOMETRIC ANALYSIS 

Photon interrogation annual report for FY 1979, 5:16242 (EGG- 
PHYS—S5085) 


RADIONUCLIDE MIGRATION/INFORMATION SYSTEMS 


RADIOACTIVE WASTES/RADIONUCLIDE MIGRATION 
Theoretical problems in defining dispersal in small mammals 
occupying the Subsurface Disposal Area, Idaho National 
Engineering Laboratory Site, 5:16594 (IDO— 12088) 
RADIOACTIVE WASTES/TRANSPORTATION SYSTEMS 
strategy document for the Nuclear Materials 
Transportation Technology Center, 5:14930 (SAND—79-1402) 
RADIOACTIVE WASTES/WASTE MANAGEMENT 
Analytic dosimetry, 5:16796 (ORNL—5308) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Radiobiology (Lead abstract), 5:16802 (DOE-tr—4/8) 
RADIOCARBON DATING 
See CARBON 14 
IQCHEMICAL ANALYSIS/REVIEWS 
Radioanalytical programs for the transuranics and other 
radionuclides for the NAEG studies program, 5:16562 (NVO— 
192(Vol.1)) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
238Py fuel form processes bimonthly report, May-June 1979, 
5:15033 (DPST—79-128-5/6) 
238 Pu fuel form processes. Bimonthly report, July-August 1979, 
5:15032 (DPST_79-128- 7/8) 
238 Py fuel form processes. Bimonthly report, September-October 
1979, 5:15034 (DPST—79-128-9/10) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS/DESIGN 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 
RADIOISOTOPE SCANNERS/DIAGNOSTIC USES 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906 136—2) 
RADIOISOTOPE SCANNERS/PERFORMANCE 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 
RADIOISOTOPES/ENVIRONMENTAL EXPOSURE PATHWAY 
User’s manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL—15188) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
User's manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL— 15188) 
RADIOISOTOPES/PRODUCTION 
Radioisotope customer list, 5:15031 (PNL—3300(Pt.5)) 
RADIOISOTOPES/RADIOECOLOGICAL 
CONCENTRATION 
Distribution and avian export of gamma emitting radionuclides at 
the Test Reactor Area leaching ponds, 5:16683 (IDO— 12088) 
User's manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL— 15188) 
RADIOMETERS/CALIBRATION 
Activities of the calibration facility, 5:15099 (ORO—5362-T2) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Radiation measurements and assessments, 5:16829 (ORNL—5308) 
RADIONUCLIDE MIGRATION/COMPUTER CODES 
Assessment of Effectiveness of Geologic Isolation Systems. 
Variable thickness transient ground-water flow model. Volume 
2. Users’ manual, 5:16633 (PNI.—3160-2) 
RADIONUCLIDE MIGRATION/FIELD TESTS 
Field test facility for monitoring water/radionuclide transport 
through partially saturated geologic media: design, 
construction, and preliminary description. Appendix I. 
Engineering drawings, 5:14976 (PNL—3226(A P. 2» 
RADIONUCLIDE MIGRATION/FLOW MOD 
Assessment of Effectiveness of Geologic Isolation ink 
Variable thickness transient ground-water flow model. Volume 
2. Users’ manual, 5:16633 (PNL—3160-2) 
Numerical modeling of solute transport in groundwater, 5:14989 
(UCRL—15179) 
aan analytical repository flow model, 5:14991 (UCRL— 
151 
RADIONUCLIDE MIGRATION/INFORMATION SYSTEMS 
Assessment of effectiveness of geologic isolation systems. CIRMIS 
Pr . a! Volume 3. Generator routines, 5:14974 (PNL— 
1-3) 
Assessment of effectiveness of geologic isolation systems. CIRMIS 
data system. Volume 1. Initialization, operation, and 
documentation, 5:14972 (PNL—3161-1) 





RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 


RADIONUCLIDE MIGRATION/MATHEMATICAL 

MODELS 

Assessment of effectiveness of geologic isolation systems. CIRMIS 
data system. Volume 3. Generator routines, 5:14974 (PNL— 
3161-3) 

Assessment of effectiveness of geologic isolation systems. CIRMIS 
data system. Volume 1. Initialization, operation, an 
documentation, 5:14972 (PNL—3161-1) 

Documentation of TRU biological transport model (BIOTRAN), 
5:16599 (LA—8213-MS) 

RADIONUCLIDE MIGRATION/RADIATION MONITORING 

Field test facility for monitoring water/radionuclide transport 
through partially saturated geologic media: design 
construction, and preliminary description (Batte’ ie Pacific 
Northwest Laboratories), 5:14975 (PNL—3226) 

RADIONUCLIDE MIGRATION/SIMULATION 
Aerosol studies, 5:16482 (ORNL—5308) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BIOLOGICAL LOCALIZATION 

Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 

RADIOPHARMACEUTICALS/DOSIMETRY 
Health studies, 5:17141 (ORNL—5595) 
RADIOPHARMACEUTICALS/TISSUE DISTRIBUTION 

Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906 136—2) 

RADIOPROTECTIVE SUBSTANCES 
See also MEA 
SEROTONIN 
RADIOPROTECTIVE SUBSTANCES/TOXICITY 

The distribution and metabolism of the radiation protective agent 
aminopropylaminoethyl-phosphorothioate (WR-2721) in mice. 
Final report, July 1967-June 1972, 5:16801 (AD-A—070993) 

RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY/AGE DEPENDENCE 

Age-related dynamics of radiosensitivity of offspring of irradiated 

and nonirradiated male Drosophila (y rays; x rays), 5:16826 
RADIOSENSITIVITY/GENETIC VARIABILITY 

Comparative reactions to gamma radiation of Vibrio bacteria and 

representatives of other bacterial taxonomic groups , 5:16784 
RADIOSENSITIVITY/TEMPERATURE DEPENDENCE 

Biochemical changes in the skin of rats exposed to radiation 
against the background of thermal stress (X rays; ATPase and 
creatine kinase activities), 5:16818 

Postradiation and posthypothermia changes in oxygen tension of 
transferable rat tumors, 5:16823 

RADIOSENSITIVITY EFFECTS/CORRELATIONS 

Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 

Investigation of the role of endogenous serotonin in the 
mechanism of action of radioprotective agents. Report 1. Role 
of endogenous serotonin in enhancing radioresistance of 
different types of cells treated with B-mercaptoethylamine (X 
rays; bone marrow cells; Ehrlich ascites tumor cells; 
Escherichia coli), 5:16779 

RADIOTOXINS/RADIOINDUCTION 
Stable lethal lesion in offspring of irradiated yeast cells. Report 2. 
Influence of irradiated medium, 5:16783 
RADIOWAVE RADIATION 
See also RADIO EQUIPMENT 
RADIOWAVE RADIATION/TRANSMISSION 
Ionospheric predictions, 5:16965 (DOE/TIC—11059) 
RADISHES/BIOLOGICAL RADIATION EFFECTS 

Role of combined effect of visible light and ionizing radiation on 

stimulation of plant development (y rays), 5:16788 
RADIUM 226/RADIOECOLOGICAL CONCENTRATION 

Measured concentrations of radioactive particles in air in the 
vicinity of the Anaconda Uranium Mill, 5:16479 (NUREG/ 
CR—1320) 

RADON/DOSIMETRY 
Analytic dosimetry, 5:16796 (ORNL—5308) 
RADON/ENVIRONMENTAL IMPACTS 

Heavy metal and noxious gas emissions from geothermal resource 

development, 5:15559 (PNL—2850(Pt.4)) 
RADON/ENVIRONMENTAL TRANSPORT 

Characterization of uranium tailings cover materials for radon flux 
reduction, 5:14995 (NUREG/CR—1081) 

Investigation of radon-222 emissions from underground uranium 
mines. Progress report No. 2, 5:14999 (NUREG/CR—1273) 

RADON/RADIATION MONITORING 

Investigation of radon-222 emissions from underground uranium 

mines. Progress report No. 2, 5:14999 (NUREG/CR—1273) 
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RADON/TOXICITY 
Heavy metal and noxious gas emissions from geothermal resource 
development, 5:15559 (PNL—2850(Pt.4)) 
RADON 206/ENERGY LEVELS 
Experimental and theoretical peas of the decays of ?°*Fr 
and *°*Fr, 5:17104 (DOE/TIC—11100) 
RADON 208/ENERGY LEVELS 
Experimental and theoretical investigations of the decays of ?°*Fr 
and *°*Fr, 5:17104 (DOE/TIC—11100) 
RADON 219/RADIOECOLOGICAL CONCENTRATION 
Assessment of two-filter technique for correlating actinium-227 
concentrations in soils, 5:16586 (ORNL/MIT—299) 
RADON 222/DIFFUSION 
Diffusion and exhalation of radon from uranium tailings, 5:16478 
(NUREG/CR—1138) 
RADON 222/DOSIMETRY 
Technology assessments, 5:16484 (ORNL—5595) 
RAFT RIVER VALLEY/GEOTHERMAL ENERGY 
Raft River Geothermal Area overview, 5:15628 
RAFT RIVER VALLEY/INJECTION WELLS 
Injection at Raft River: an environmental concern, 5:15598 
RAIL TRANSPORT/ACCIDENTS 
Analysis of ere ae system response to impact 
conditions, 5:14927 (LA—8122-M 
RAILROAD CARS/RESPONSE FUNCTIONS 
Analysis of railcar-shipping container system response to impact 
conditions, 5:14927 (LA—8122-MS) 
RAILWAYS/MODIFICATIONS 
UMTA Rail Modernization Program: evaluation of the impacts of 
Section 3 capital grants for rail rehabilitation and 
modernization, 1965-1977. Final report, 5:16028 (UMTA-UPP— 
79-8) 
RANKINE CYCLE ENGINES/DESIGN 
Experimental Rankine cycle engine for utilization of waste heat of 
low temperature, low pressure exhaust gases, 5:16083 
RANKINE CYCLE ENGINES/PERFORMANCE 
Experimental Rankine cycle engine for ——. = waste heat of 
low temperature, low pressure exhaust gases, 5:16083 
RANKINE CYCLE ENGINES/WASTE HEAT UTILIZATION 
Experimental Rankine cycle engine for utilization of waste heat of 
low temperature, low pressure exhaust gases, 5:16083 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
15 kWe (nominal) solar thermal electric power conversion 
concept definition study: steam Rankine reheat reciprocator 
system, 5:15308 (DOE/NASA/0062—79/1) 
RANKINE CYCLE POWER SYSTEMS/FEASIBILITY 
STUDIES 
Heat recovery by organic Rankine cycle in ceramics firing ovens, 
5:16082 


RANKINE CYCLE POWER SYSTEMS/PARAMETRIC 
ANALYSIS 
15 kWe (nominal) solar thermal electric power conversion 
concept definition study: steam Rankine reheat reciprocator 
system, 5:15308 (DOE/NASA/0062—79/1) 
RANKINE CYCLE POWER SYSTEMS/WASTE HEAT 
UTILIZATION 
Heat recovery by organic Rankine cycle in ceramics firing ovens, 
:16082 


RAPID TRANSIT SYSTEMS/GRANTS 
UMTA Rail Modernization Program: evaluation of the impacts of 
Section 3 capital grants for rail rehabilitation and 
modernization, 1965-1977. Final report, 5:16028 (UMTA-UPP— 
79-8) 
RAPID TRANSIT SYSTEMS/OPERATION 
UMTA Rail Modernization Program: evaluation of the impacts of 
Section 3 capital grants for rail rehabilitation and 
modernization, 1965-1977. Final report, 5:16028 (UMTA-UPP— 
79-8) 
RAPID TRANSIT SYSTEMS/USES 
UMTA Rail Modernization Program: evaluation of the impacts of 
Section 3 capital grants for rail rehabilitation and 
ee 1965-1977. Final report, 5:16028 (UMTA-UPP-- 


9. 
RARE EARTH ALLOYS/CRYSTAL STRUCTURE 
High pressure studies: metals, alloys and compounds. Chapter 9, 
5:16129 
RARE EARTH ALLOYS/ELECTRIC CONDUCTIVITY 
~~ — studies: metals, alloys and compounds. Chapter 9, 
5:16129 


RARE EARTH COMPLEXES/MOLECULAR STRUCTURE 
Alkyl, hydride, and related bis(trimethylsilyl)-amide derivatines of 
the 4f- and Sf-block metals, 5:16255 (LBL—10377) 
RARE EARTHS 
See also CERIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
NEODYMIUM 
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SAMARIUM 
RARE EARTHS/DIFFUSION 
Diffusion in rare earth metals. Chapter 12, 5:16135 
RARE EARTHS/ELASTIC CITY 
Elastic and ro: ies. Cha) 4} 8, 5:16156 
RARE EARTHS/ELECT INIC STRUCTURE 
Electronic structure of os earth metals. Chapter 3, 5:16171 
RARE EARTHS/EVAPORATION 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
5:16199 (CONF-7706168—) 
RARE EARTHS/ION EXCHANGE 
Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste solutions, 5:1494: (ORNL/TM M—6445) 
RARE EARTHS/MAGNETISM 
Magnetic structures and inelastic neutron scattering: metals alloys 
and compounds. Chapter 7, 5:16172 
RARE EARTHS/MECHANICAL PROPERTIES 
Elastic and mechanical properties. Chapter 8, 5:16156 
RARE EARTHS/OXIDES 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
5:16199 (CONF-7706168—) 
RARE EARTHS/PRECIPITATION 
Separation of americium, curium, and rare earths from high-level 
wastes by oxalate precipitation: experiments with synthetic 
waste solutions, 5: basa, (ORNL/TM__6445) 
RARE EARTHS/SELF-DIFFUSION 
Diffusion in rare earth metals. Chapter 12, 5:16135 
RATE STRUCTURE/INFORMATION 
Clearinghouses and informaion resources offering utility-related 
roducts and services, 5:15912 (DOE/RG/10019—T1) 
RATEMETERS COUNTING 


( ) 
See COUNTING RATEMETERS 
RATS/POPULATION DYNAMICS 
Species composition and local movement of small mammals on the 
ce no Waste Management Complex, Idaho National 
ineering Laboratory Site, 5:16593 (IDO— 12088) 
RATS) HERMOLUMINESCENT DOSIMETRY 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area, 5:16589 (IDO—12088) 
Radiation doses to small mammals at the Idaho National 
Engineering Laboratory Radioactive Waste Management 
_—— 5:16590 (IDO—12088) 


"hia REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 
Interactions between molten nuclear reactor core materials and 
structural concrete, 5:15808 (CONF-7706168—) 
REACTOR ACCIDENTS/FLUID MECHANICS 
Local drag laws in dispersed two-phase flow, 5:15823 (NUREG/ 
CR—1230) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CORES 
REACTOR COMPONENTS/FASTENERS 
Threaded fasteners for nuclear components, 5:15771 (RDT-E—8- 


1 
REACTOR COMPONENTS/PERFORMANCE TESTING 
Testing full-scale components for sodium reactors, 5:15768 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Seismic Safety Margins Research Program load combination 
prasest, Task 3. Load combination methodology development. 
terim report 1, 5:15829 (UCID—18149) 
Structural building response review, 5:15780 (UCRL—15183) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Seismic Safety Margins Research Program load combination 
nr Task 3. Load combination methodology development. 
terim report 1, 5:15829 (UCID—18149) 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
REACTOR CONTROL SYSTEMS/COMPUTERS 
Memory organization methods of heuristic reinforcement-learning 
systems with potential application for nuclear reactors control, 
5:15756 (INT—118/PR) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 
In-reactor experiments on the cooling of fast reactor debris 
(LMFBR), 5:15834 


RECREATIONAL AREAS/PHOTOVOLTAIC POWER 


REACTOR CORE DISRUPTION/CONTAINMENT 
Attenuation of airborne debris from liquid-metal fast breeder 
reactor accidents, 5:15832 
REACTOR CORE we eee yg Mme Wi tro 
— a program to analyze the disassembly of 
thetical accidents in apne 5: 13798 PDOE tr—1 13) 
REAC IR CORES/FUEL MANAGEMENT 
Nuclear fuel management and —- experience at Vepco 
(PWR), 5:15740 (DOE/ET/3400 
REACTOR CORES/INTERACT IONS 
Interactions between molten nuclear reactor core materials and 
structural concrete, 5:15808 (CONF-7706168—) 
REACTOR DECOMMISSIONING/ ACTIVITY LEVELS 
Radioactive inventory of a decommissioned Magnox power 
station structure. 1. Measurements of neutron induced activity 
in samples from the reactor island, 5:15751 (CEGB-RD/B/N— 
3 


4231) 
REACTOR DECOMMISSIONING/RADIATION HAZARDS 
Perspective on potential contributions to reactor decommissioning 
problems caused by nickel-59, 5:15769 (CEGB-RD/B/N—4232) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/PERFORMANCE 
Measurement of quality in two- err: a around tube bundles 
(PWR), 5:15749 (WAPD-T 
REACTOR KINETICS/MATHEMATICAL MODELS 
NEPTUNIX, a general program of simulation applied to nuclear 
reactors, 5:15777 (CEA-CONF—4286) 
REACTOR MATERIALS 
(See also specific materials.) 
See also MATRIX MATERIALS 
NUCLEAR FUELS 
REACTOR MATERIALS/ACTIVITY LEVELS 
Method for studying activity profiles in surface layers, 5:15779 
(CEGB-RD/B/N—4415 
REACTOR MATERIALS/SURFACE CONTAMINATION 
Method for studyi he —— profiles in surface layers, 5:15779 
(CEGB-RD 15) 
REACTOR OPERATION/DATA COMPILATION 
Review of nuclear = — experience reports, 5:15708 
(CONF-790167 
REACTOR OPERATION/ PERSONNEL 
Human factors in nuclear power plants, 5:15774 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
Protection of nuclear power plants against external events, 5:15811 
(INIS-mf—4866) 
REACTOR SAFETY/LOSS OF FLOW 
Two-phase flow measurement by pulsed neutron activation 
techniques, 5:15801 (ANL-NUREG-CT—79-17) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Advanced Reactor Safety Research Division quarterly progress 
report, April 1-June 30, 1979, 5:15820 (NUREG/CR—1036) 
High-temperature gas-cooled reactor safety studies for the 
ivision of Reactor Safety Research. Quarterly progress report, 
July 1-September 30, 1979, 5:15821 (NUREG/CR—1136) 
Light-water-reactor safety research program. Quarterly pro 
report, July-September 1979, 5:15825 (NUREG/CR—1337) 
REACTOR SIMULATORS 
Availability improvement as a simulator justification, 5:15705 
(CONF-790167—(Vol.2)) 
REACTOR SITES/REGIONAL ANALYSIS 
Long-term trends in vegetation development on the Idaho 
National Engineering Laboratory Site, 5:16621 (IDO—12088) 
REACTORS 
See also BREEDER REACTORS 
ORGANIC COOLED REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 
REACTORS/DECONTAMINATION 
Removal of noble gases by selective absorption (On fluorocarbon), 
5:16277 (K/ET—S007) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECORDING SYSTEMS/PERFORMANCE TESTING 
National weather service solar radiation network, 5:15096 
(ORO—5362-T2) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECOVERY (BIOLOGICAL) 
See BIOLOGICAL RECOVERY 
RECREATIONAL AREAS/PHOTOVOLTAIC POWER 
SUPPLIES 
Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 





RECTENNAS/ENVIRONMENTAL IMPACTS 


Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 
RECTENNAS/ENVIRONMENTAL IMPACTS 
Proceedings of the workshop on meteorological effects of satellite 
power system rectenna operation and related microwave 
transmission problems, 5:15122 (CONF-7808114—) 
RECTENNAS/SITE SELECTION 
Assessment of economic factors affecting the Satellite Power 
System. Volume II: the systems implications of rectenna siting 
issues. Final report, 5:15229 (N—79-21552) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/FINANCIAL DATA 
Discarded tires: energy conservation through alternative uses, 
5:16030 (ANL/CNSV—S) 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFERENCE MAN/BACKGROUND RADIATION 
Internal dosimetry, 5:17139 (ORNL—5308) 
REFRACTION/BENCH-SCALE EXPERIMENTS 
Spatially varying index of refraction: An open ended 
undergraduate topic, 5:17155 
REFRACTIVITY/MEASURING METHODS 
Spatially varying index of refraction: An open ended 
undergraduate topic, 5:17155 
REFRACTORIES/CORROSION RESISTANCE 
Corrosion resistance of refractories exposed to molten acidic coal- 
ash slags, 5:14675 
REFRACTORIES/MEETINGS 
Refractory oxides for high temperature energy sources, 5:16183 
(CONF-7706168—) 
REFRACTORIES/THERMAL SHOCK 
Thermal shock resistance mechanisms in refractory oxides, 
5:16208 (CONF-7706168—) 
REFRACTORY METALS/MATERIALS TESTING 
Refractory oxides for fusion reactor first walls: the effects of the 
reducing environment, 5:17268 (CONF-7706168—) 
REFRIGERATING MACHINERY 
See also HELIUM DILUTION REFRIGERATORS 
REFRIGERATORS 
Central liquefier for the Fermilab Tevatron, 5:16369 
Energy doubler refrigeration system, 5:16368 
Power for the Fermilab Tevatron helium liquefier, 5:16358 
REFRIGERATING MACHINERY/CONTROL SYSTEMS 
Process control system for the Tevatron liquefier, 5:16367 
REFRIGERATING MACHINERY/ENERGY DEMAND 
Design guidelines for energy conservation in skating rinks and 
arenas, 5:16021 
Energy conservation in existing arenas (three case studies), 
5:16022 
REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 
REFRIGERATORS/ENERGY CONSUMPTION 
Field performance of residential refrigerators and combination 
refrigerator-freezers, 5:16008 (PB—299058) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/COMBUSTION PROPERTIES 
Optimisation of conditions for suspension firing/combustion of 
fuel product concentrates extracted from urban wastes, 5:16339 
REGENERATIVE FUEL CELLS/SOLID ELECTROLYTES 
Solid polymer electrolyte (SPE) fuel cell technology program. 
Final report, 5:15978 (N—79-21622) 
REGION IX 
See WESTERN REGION 
REGION VI 
See SOUTHWEST REGION 
REGION VII 
See MIDWEST REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGIONAL ANALYSIS 
Energy analysis, 5:15863 (LBL—8619) 
REGRESSION ANALYSIS/ALGORITHMS 
Projection pursuit regression, 5:17300 (SLAC-PUB—2466) 
REGRESSION ANALYSIS/COMPUTER CODES 
Stepwise regression with PRESS and rank regression (program 
user's guide), 5:17292 (SAND—79-1472) 
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REINFORCED CONCRETE 
Use of glass reinforced concrete (GRC) as a substrate for 
hotovoltaic modules. Quarterly report No. 3, 5:15156 (DOE/ 
PL/955281—3) 
OTE HANDLING EQUIPMENT/DESIGN 
ve ed testing of remote systems for zirconium fuel dissolution 
rocess at the Idaho Chemical Processing Plant, 5:14921 
CONF-791103—70) 
REMOTE HANDLING EQUIPMENT/MOCKUP 
Mockup testing of remote systems for zirconium fuel dissolution 
process at the Idaho Chemical Processing Plant, 5:14921 
(CONF-791103—70) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Energy forum: energy alternatives - options for America's growth, 
5:1591 
RENEWABLE ENERGY SOURCES/ECONOMICS 
Investigating load management technology options: a survey of 
technologies and issues. Final report (Competitive 
interrelationships of LM, conservation, and renewables), 
5:15925 (DOE/ER/10085—T1) 
RENEWABLE ENERGY SOURCES/FINANCIAL 
INCENTIVES 
Alternate 54 incentives in Oregon, 5:15114 (CONF-790845—) 
RENEWABLE ENERGY SOURCES/LEGISLATION 
Alternate energy incentives in Oregon, 5:15114 (CONF-790845—) 
RENEWABLE ENERGY SOURCES/RISK ASSESSMENT 
Risk of renewable energy sources: a critique of the Inhaber report, 
5:15871 (ERG—79-3) 
REPROCESSING/RADIOACTIVE WASTE MANAGEMENT 
Waste management safety studies, 5:16486 (PNL—3300(Pt.2)) 
REPRODUCTION/TEMPERATURE DEPENDENCE 
Assessment of a cooling lake ecosystem. Technical completion 
re a 5:16843 (PB—294537) 
L 


See also LIZARDS 


SNAKES 
REPTILES/POPULATION DYNAMICS 
Response of native vertebrate populations to different land 
management practices on the Idaho National Engineering 
Laboratory Site, 5:16622 (IDO— 12088) 
REPUBLIC OF CHINA 
See TAIWAN 
RESEARCH PROGRAMS/BUDGETS 
Methods of mathematical programming to program planning and 
R and D strategies, 5:15887 (BNL—27302) 
RESEARCH PROGRAMS/INVENTORIES 
Inventory of Federal Energy-Related Environment and Safety 
Research for FY 1978. Volume III, interactive terminal users 
uide, 5:16426 (DOE/EV—0057(Vol.3)) 
RESEARCH PROGRAMS/MATHEMATICAL MODELS 
Methods of mathematical programming to program planning and 
R and D strategies, 5:15887 (BNL—27302) 
RESEARCH PROGRAMS/RECOMMENDATIONS 
Has the work of NAEG at the safety shot sites come to a logical 
conclusion, 5:16607 (NVO—192(Vol.1)) 
RESEARCH PROGRAMS/REVIEWS 
NAEG studies: a review and status summary of REECo 
participation, 1972 through 1977, 5:16572 (NVO—192(Vol.1)) 
On-site REECo support activities for the Nevada Applied 
Ecology Group, 1977, 5:16571 (NVO—192(Vol.1)) 
Overview of the EPA Bicenvironmental Research Program: 
NAEG research, 5:16601 (NVO—192(Vol.1)) 
Soil radioactivity distribution studies for the Nevada Applied 
Ecology Group, 5:16608 (NVO—192(Vol.1)) 
Statistical design and analysis for NAEG studies: current status 
and a review of past efforts, 5:16579 (NVO—192(Vol.2)) 
RESERVOIR ROCK/FRACTURES 
Fracture characterization study, 5:15600 (ALO—5391-T1) 
RESIDENTIAL BUILDINGS 
See also APAR a T BUILDINGS 


HOUSES 
RESIDENTIAL BUILDINGS/BUILDING CODES 
Residential photovoltaic module and array requirements study, 
5:15204 (CONF-791159—) 
RESIDENTIAL BUILDINGS/COOLING LOAD 
District heating and cooling systems for communities through 
See plant retrofit distribution network. Final report, 
tember 1, 1978-May 31, 1979, 5:16094 (COO—4977/ 


ol.2)) 
RESIDENTIAL BUILDINGS/DISTRICT HEATING 
District heating and cooling systems for communities through 
power plant retrofit distribution network. Final report, 
oe og 1, 1978-May 31, 1979, 5:16094 (COO—4977/ 
(Vol.2)) 
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RESIDENTIAL BUILDINGS/ENERGY mabediel 
Energy conserving si ly-Radisson, New 
Final report, 5: 6090 (DO CS/a2l Ti) 


(Use of DOE? program), :16004 (EBL 9816) 


ise 
Policy options for energy conservation (82), a checklist of 
feghietion to conserve energy prepared for consideration of 
legislation leaders of the Northeast, 5:15902 (PB—297360) 
Training a CETA weatherization crew for deployment of low- 
— — technology via the Suede Program, 5:15353 (CONF- 
RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 
Resource use and residuals generation in households, 5:16007 
(PB—294878) 
RESIDENTIAL BUILDINGS/HEATING LOAD 
District heating and cooling systems for communities through 
wer plant retrofit distribution network. Final report, 
tember 1, 1978-May 31, 1979, 5:16094 (COO—4977/ 


RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 
Detailed residential photovoltaic system preferred designs, 5:15209 
(CONF-791159— 
Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, 5:15370 ( 5) 
Residential ottore module and array requirements study, 
5:15204 (CONF-791159—) 


fe spe ses systems activities, 5:15210 (CONF-791159—) 
« wore residential systems, 5:15372 (COO— 


Storage worth ealation methodology: the flywheel, 5:15201 
RESIDENTIAL BUILDINGS/PLANNING 
Energy conserving site design case study-Radisson, New York. 
Final rt, 5:16090 (DOE/CS/4212T1) 
RESIDE TAL BUILDINGS/POWER DEMAND 
Electric Beg consumption. Volume 2. 1977-June 1979 (citations 
from the NTIS data base). Report for 1977-June 1979, 5:15994 
m . TIS/PS—79/0774) , ‘ a 
lectric power consumption (citations from the Engi i 
Index data base). Report for 1970-June 1979, 5.15995 (NTIS/ 
PS—79/0775) 
RESIDENTIAL BUILDINGS/SOLAR AIR CONDITIONING 
Solar heating and cooling demonstration program: a descriptive 
summary of HUD Cycle 4 and 4A Solar Residential projects, 
me . 15381 (HUD-PDR—455) 
: . > Wacker residential systems, 5:15372 (COO— 
5 


RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, 5:15370 (COO—4094-65) 
Solar heating and cooling demonstration program: a descriptive 
summary of HUD Cycle 4 and 4A Solar Residential projects, 
5:15381 (HUD-PDR—455) 
———ee residential systems, 5:15372 (COO— 


) 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 

Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, 5:15370 (COO—4094-65) 

Solar heating and cooling demonstration program: a descriptive 
summary of HUD Cycle 4 and 4A Solar Residential projects, 
5:15381 (HUD-PDR—455) 
ohare residential systems, 5:15372 (COO— 


RESIDENTIAL BUILDINGS/STANDARDS 
Evaluation of residential building energy-performance standards 
(Use of DOE-2 + ram), 5:1 (LBL—9816) 
RESIDENTIAL B INGS/WATER REQUIREMENTS 
Resource use and me oe generation in households, 5:16007 
(PB—294878) 
RESIDENTIAL BUILDINGS/WEATHERIZATION 
Training a CETA weatherization crew for deployment of low- 
pon solar technology via the Suede Program, 5:15353 (CONF- 
90845— 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
International analysis of residen*ial energy use and conservation, 
5:16002 (LBL—9383) 
Psychological strategies to reduce energy consumption: project 
summary report, 5:15900 (COO—2789-3) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
Residential energy consumption: baseline com he 
family detached homes, 5:16001 (GRI—79/ 
RESIDUAL FUELS/COKING 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1978-May 1979, 5:14684 (FE—1800- 
39(Vol.1)) 
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lanpect of the titlemen the market for residual fuel 
en ts program on for 
oil on the east coast. Analysis report, 5:14803 (DOE/EIA— 
0184/29) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 


See also ASHES 
RESIDUES/COKING 
Research and development of an advanced process for conversion 
eww coal Ps deanteny ow line and other distillate motor fuels. 
Jane Au 1979, 5:14686 (FE—1800-42) 
an advanced process for conversion 
seach and development of an advanced procs for comes 
vei June 1978-May 1979, 5:14684 (FE—1800- 
ol. 
RESIDUES/HYDROCRACKING 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
uction, 5:14696 (ORO—3054-T4(Pt.C)) 
(RADIOACTIVE) 
See RADIOACTIVE WASTES 
[ICAL RADIATION EFFECTS 
Radiation of sodium titanate ion exchange materials, 
5:14949 ( 79-0199) 
RESINS/COMPARATIVE EVALUATIONS 
Removal of ammonia and alkalinity from oil shale retort waters, 
5:14866 (LETC—3096-1) 
RESINS/SORPTIVE PROPERTIES 
Evaluation of the of granular activated carbon and 
resins to remove and other trace organics from 
inking water, 5:16666 


two-dimensional structures users 
documentation), 5:15508 (IDO—78-1701.b.3.2.3) 
RESISTIVITY SURVEYS/DATA ANALYSIS 
Ey - oo in resistivity surveys, 5:15518 (IDO—78- 
RESISTIVITY SURVEYS/MAPPING 
ee, by saree age with three-dimensional models 
study of Las Alturas, New Mexico), 5:15502 
(DO 72839229) 
RESISTIVITY SURVEYS/TOPOGRAPHY 
T hic effects in resistivity surveys, 5:15518 (IDO—78- 
1701.b.3.2.1) 
RESISTORS/CALIBRATION 
Semiautomated calibration: a case study, 5:16412 (SAND—79- 


2004C) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATING-GROUP METHOD/KERNELS 
Exchange effects in direct reactions, 5:17124 (DOE/ER/10364— 


4) 
“Optical quality of ited herical table 
ity oO mirror uns resonators. 
Technical 516674 (AD-A-_068015) 
RESONATORS, FABRICATION 
Continuous vacuum processing system for quartz crystal 
resonators, 5:16332 (GEPP-OP—439) 
RESOURCE ASSESSMENT/PLANNING 
State coupled resource assessment program: an update, 5:15475 
RESOURCE ae oe 
Discarded tires: conservation through alternative uses, 
5:16030 (ANL/CN SV—S) 
URCE RECOVERY FACILITIES/LEGAL ST ae 
Effect of existing law on the financing 
systems for converting waste to energy, 5:15935 (CO 
800129—1) 
RESPIRATION/MEASURING INSTRUMENTS 
Benthic chamber for intensely metabolic lotic systems, 5:16636 
RESPIRATION/TEMPERATURE DEPENDENCE 
Solubility of gases and the temperature dependency of whole leaf 
affinities for carbon dioxide and oxygen, 5:16762 
RESPIRATORS/PERFORMANCE TESTING 
Respirator studies for the Nuclear Regulatory Commission. 
Evaluation and performance of open circuit breathing 
apparatus. Pro; report, October 1, 1977-September 30, 1978, 
5:16296 (NUREG/CR 1335) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESTAURANTS/ENERGY AUDITS 
Saving money with energy conservation: an energy audit 
workbook for restaurants, 5:16012 (DOE/ 
RESTAURANTS/ENERGY CONSERVATION 
Saving money with energy conservation: an energy audit 
workbook for restaurants, 5:16012 (DOE/CS—0097) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 





RETICULOCYTES/PHAGOCYTOSIS 


Processes of prolif *< ep een if hemopoi lis 
of proliferation tion o etic stem ce! 
of irradiated mice as related to treatment of the 

thelial rae 
RETICULO IOSENSITIVITY 


Processes of proliferation and migration of hemopoietic stem cells 
of irradiated mice, as related to treatment of the 
reticuloendothelial system, 5:16821 

RETORTED SHALES 
See SPENT SHALES 
RETROFITTING/COST 

District heating and cooling systems for communities ae 
power plant retrofit and distribution network. Volume 3. Tasks 
4-6. Final rt, 5:16096 (COO—4979-1(Vol.3)) 

RETROFITTING/EVALUATION 
Identifying retrofit projects for buil Oia Energy 


(Thru 
nes it Pro » % 16010 CL SOE/CS 0133 
REVEGETATION/BIO ICAL EVOLUTION 
Early plant succession following a fire on the Idaho National 


Laboratory Site: 5:16624 (IDO— 12088) 
E- PINCH/THERMONUCLEAR IGNITION 
Comparison ol zero-dimensional and one-dimensional 
thermonuclear burn computations for the reversed-field pinch 
reactor (RFPR), 5:17188 TLA—8185- MS) 
IBLE TURBINES 


See PUMP TURBINES 
REZ TR-0 REACTOR 
See TR-O REACTOR 
RF SYSTEMS 
See also RADIO EQUIPMENT 
RF SYSTEMS/FUNCTION GENERATORS 
bar based high-resolution repetitive waveform generator, 


5$:16371 
RF SYSTEMS/OSCILLATORS 
mee Me voltage-controlled oscillator for the Fermilab booster 
low-level rf 


tem (29 to 54 ~ 5:16361 
RF SYSTEMS/P RFO NCE 
New low level rf system for the Fermilab booster, 5:16366 
IMYOSARCOMAS/GROWTH 
Studies ane the regrowth rate, ——- ical characteristics and 
transpl. a roperties of rat rhabdomyosarcoma tumours 
follo’ ones of X-rays, 5:16805 
RHABDO Os ARCOMAS/RADIATION INJURIES 
Studies on the regrowth rate, morphological characteristics and 
transplantation properties of rat rhabdomyosarcoma tumours 
follo large doses of X-rays, 5:16805 
RHABDOMYO: ”ARCOMAS/SUBLETHAL IRRADIATION 
Studies on the regrowth rate, morphological characteristics and 
transplantation properties of rat r jomyosarcoma tumours 
following large doses of X-rays, 5:16805 
RHOD) CATALYTIC EFFECTS 
bax process for treating light gasoline stocks (Patent), 
RHODIUM 103 TARGET/NEUTRON REACTIONS 
Fast neutron capture cross section measurements, evaluations and 
model calculations of fission product nuclei (0.5 to 4.0 MeV), 
5:17079 (CONF-791223—5) 
RHODOPSEUDOMONAS/PHOTOCHEMICAL REACTIONS 
Anion and cation radicals of bacteriochlorophyll and 
heophytin b: their role in the omy charge 
tion of one _— viridis, 5:16756 
FFTF REA 


RI 
See FFTF REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
CRACKING 


See COAL LIQUEFACTION 


Preliminary review of beyond DBA PWR accident sequences, 
_ (LA-UR—79-2948) 


See HAZARDS 
See also POTOMAC RIVER 
STREAMS 
RIVERS/POPULATION RELOCATION 


Recolonization of the Big Lost River by aquatic invertebrates and 
fish following a drought, 5:16685 (IDO—12088) 


See FASTENERS 
egy! ene _ 
‘a approach to modeling air pollutant dispersion: 
ptt and testing in the vicinity of a pod Final 
report h-September 1978, 5:16465 (PB296095) 
Monitorin carbon monoxide concentrations in urban areas. Final 
16469 (PB—296493) 


ROCK DRILLING 


See also DRILLS 
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ROCK DRILLING/JET DRILLS 
Rock cutting with cavitating jets under simulated deep-hole 
conditions, 5:15585 
ROCK DRILLING/PARTICLE BEAMS 
Application of particle beams to geothermal well drilling. Final 
report, 5:15577 (DOE/DP/01540—2) 
ROCK MECHANICS/TEST FACILITIES 
Overview of the Terra Tek geothermal rock mechanics program, 
5:15632 
ROCKET ENGINES/DETONATIONS 
Model of burning and detonation in rocket motors, 5:16281 (LA— 
8141-MS) 


See also ARGILLITE 
RESERVOIR ROCK 
ROCKS/MECHANICAL PROPERTIES 
Design optimization in underground coal systems. Interim report, 
April-June 1979, 5:14732 (FE—1231-17) 
ROCKY MOUNTAIN REGION 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 
ROCKY MOUNTAIN REGION/COAL INDUSTRY 
ene An energy-environment model of coal and electricity 
supply: 5:14719 (LA—7988) 
ROCKY MOUNTAIN REGION/MATHEMATICAL MODELS 

ROCKY 1: An energy-environment model of coal and electricity 

supply, ps 14719 (LA—7988) 
op Bt / HEAT TRANSFER 
‘hs approach for yee thermal-hydraulic analysis, 5:15786 
ROD BUNDLES/HYDRAULICS 
New approach for rod-bundle thermal-hydraulic analysis, 5:15786 
ROD ON ACCIDENTS/HEAT TRANSFER 
Light water reactor fuel response during RIA experiments, 
:15810 (IDO—1570-T33) 
RODENTS 
See also CHIPMUNKS 
MICE 
RATS 
SQUIRRELS 
VOLES 
RODENTS/ANIMAL GROWTH 

Effect of age on pulmonary structure and function of immature 

and adult animals and man, 5:16759 
RODENTS/POPULATION DYNAMICS 

Ecological studies of small mammals in a nuclear site on Nevada 
Test Site, 5:16600 (NVO—192(Vol.1)) 

Theoretical problems in defining dispersal in small mammals 
occupying the Subsurface Disposal Area, Idaho National 
Engineering pone! Site, 5:16594 (IDO— 12088) 

ROOF BOLTS/FLEXIBILITY 

Results of the develo — and testing of a cable type flexible roof 

drill for low coal. Final report, 5:14734 (FE—9089-T 1) 
ROOF PONDS 

Cool pool development. Quarterly technical report No. 1, April- 
June 1979, 5:15988 (DOE/CS/34153—1) 

ROOF PONDS/COMPUTERIZED SIMULATION 

Cool pool development. Quarterly technical report No. 2, June- 
December 1979, 5:15378 (DOE/CS/34153—2) 

ROOFS/DESIGN 

Solar heating system (Patent), 5:15448 
ROOFS/SOLAR COLLECTORS 

Solar heating system (Patent), 5:15448 
ROOSEVELT HOT SPRINGS/BIBLIOGRAPHIES 

Annotated bibliography of the geology of the Roosevelt Hot 

be known geothermal resource area and the adjacent 
ineral Mountains, March 1978 (Contains 99 references), 
5:15492 (IDO—78-1701.b.1.1.4) 
ROOSEVELT HOT SPRINGS/GEOCHEMICAL SURVEYS 

Geochemistry of solid materials from two US geothermal systems 
and its PPD) ication to exploration. Final: volume 77-14, 5:15520 
(IDO— 

ROOSEVELT HOT SPRINGS/GEOLOGIC FAULTS 

Exploration significance of low-angle faults in the Roosevelt Hot 

——- and Cove Fort-Sulphurdale geothermal systems, Utah, 


ROOSEVELT HOT SPRINGS/GEOLOGY 
Annotated bibliography of the geology of the Roosevelt Hot 
—— known geothermal resource area and the adjacent 
ineral Mountains, March 1978 (Contains 99 references), 
5:15492 (IDO—78-1701.b.1.1.4) 
Exploration significance of low-angle faults in the Roosevelt Hot 
= and Cove Fort-Sulphurdale geothermal systems, Utah, 
5:1 
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ROOSEVELT HOT SPRINGS/GEOTHERMAL WELLS 
Interpretation of well log data from four drili holes at Roosevelt 
Hot Ee KGRA, 5:15530 (DOE/ET/28392—27) 
ROOSEVEL t gd SPRINGS/HYDROTHERMAL 
ALTERATI 
Stratigraphy poe alteration, 15 shallow thermal gradient holes, 
Roosevelt Hot Springs KGRA and vicinity, Millard and Beaver 
Counties, Utah, 5:15493 (IDO—78-1701.b.1.1.1) 
ROOSEVELT HOT SPRINGS/SEISMIC SURVEYS 
Evidence from teleseismic P-wave observations for a low velocity 
pore | —_ the Roosevelt Hot Springs Geothermal Area, Utah, 
ROOSEVELT HOT SPRINGS/STRATIGRAPHY 
Stratigraphy and alteration, 15 shallow thermal gradient holes, 
Roosevelt Hot Springs KGRA and vicinity, Millard and Beaver 
Counties, be Ed $:15493 (IDO—78-1701.b.1.1.1) 
ROOTS/POTASS 
Mathematical po worl of the dependence of cell potential on 
external potassium in corn roots, 5:16761 
ROOTS/RUBIDIUM 86 
Movement of the xylem exudate of “rubidium accumulated in the 
apex of corn roots, 5:16619 
ROTARY SEPARATOR TURBINES/EFFICIENCY 
Progress report on rotary separator turbine demonstration 
program field tests at the East Mesa and Raft River Geothermal 
Test Facilities, 5:15573 
ROTARY SEPARATOR TURBINES/FIELD TESTS 
Progress report on rotary separator turbine demonstration 
rogram field tests at the East Mesa and Raft River Geothermal 
est Facilities, 5:15573 
RUBIDIUM 86/RADIONUCLIDE KINETICS 
Movement of the xylem exudate of **rubidium accumulated in the 
apex of corn roots, 5:16619 


See RUMINANTS 
STOMACH 
RUMINANTS 
See also ANTELOPES 
CATTLE 


GOATS 
RUMINANTS/INTESTINES 

Solubility of americium-241 in in vitro bovine ruminal- 
gastrointestinal fluids and predicted tissue retention and milk 
Tonvolt of field-ingested americium-241, 5:16603 (NVO— 

1) 
RUMINANTS/STOMACH 

Solubility of americium-241 in in vitro bovine ruminal- 
gastrointestinal fluids and predicted tissue retention and milk 
secretion of field-ingested americium-241, 5:16603 (NVO— 
192(Vol.1)) 

RURAL AREAS/ENERGY SOURCE DEVELOPMENT 

Rural development initiatives: Energy for rural America, 5:15914 
(PB—295234) 

Soldier's Grove: organizing and making the system work 
(Planning energy community after relocation), 5:15869 (CONF- 
791170—1) 

RURAL AREAS/TRANSPORTATION SYSTEMS 

Transportation and the future. Final report, 5:16036 (PB—298907) 

RUTHENIUM/CATALYTIC EFFECTS 

Catalytic process for treating light gasoline stocks (Patent), 
5:14799 

Interaction and reactivity of nitric oxide and carbon monoxide on 
ruthenium surfaces, 5:16252 (IS-T—885) 

RUTHENIUM/CRITICAL CURRENT 
Flux pinning by crystalline precipitates in an amorphous 
superconducting matrix, 5:16294 
R ENIUM/MAGNETIC FLUX 
er pinning by crystalline precipitates in an amorphous 
rconducting matrix, 5:16294 
RUTH TUM 106/VOLATILITY 

Volatility of ruthenium-106, technetium-99, and iodine-129, and 
the evolution of nitrogen oxide compounds during the 
calcination of high-level, radioactive nitric acid waste, 5:14943 
(ORNL—5562) 

RYE/BIOLOGICAL RADIATION EFFECTS 

Role of combined effect of visible light and ionizing radiation on 

stimulation of plant development (y rays), 5:16788 


Ss 


SACCHAROMYCES 
See also SACCHAROMYCES CEREVISIAE 
SACCHAROMYCES/GENETIC RADIATION EFFECTS 
Stable lethal lesion in offspring of irradiated yeast cells. Report 2. 
Influence of irradiated medium, 5:16783 
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SACCHAROMYCES CEREVISIAE/GENE MUTATIONS 
Selection of lys2 mutants of the yeast Saccharomyces cerevisiae 
by the utilization of a-aminoadipate, 5:16749 
SACCHAROMYCES CEREVISIAE/MUTA TIONS 
Detection of potential genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
‘ ash camems ), 5:16856 Peat -800323—2) m 
atterns of genetic and phenotypic suppression of lys2 mutations 
in the yeast Saccharomyces anavaiee, 5:16747 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/MEASURING INSTRUMENTS 
—— safe; systems development for chemical 
ENICO to27) its. Final report for Fiscal Year 1979, 5:15013 
{ENICO~-102 


SAFETY 
See also REACTOR SAFETY 
ap ong a ot enay 
= a of safety/health education in industry (U), 
3 (K/D—50 175) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY STANDARDS/EVALUATION 
Environmental, safety, and health standards for geothermal 
, 5:15599 (PNL—3300(Pt.5)) 
S. GRADIENT POWER PLANTS/COST 
Preliminary design of an osmotic-type salinity gradient energy 
— Phase I, design effort, 5:15316 (DOE/ET/21001— 
SALINITY GRADIENT POWER PLANTS/DESIGN 
Preliminary design of an osmotic-type salinity gradient energy 
= Phase I, design effort, 5:15316 (DOE/ET/21001— 


Tl) 
SALMONELLA TYPHIMURIUM/MUTATIONS 
Detection of poter.tial genetic hazards in complex environmental 
mixtures using plant cytogenetics and microbial mutagenesis 
assays (Arsenic-contaminated groundwater and power plant fly 
ash aan, 5:16856 (CONF-800323—2) 
SALT DEPOSITS 
Review of Y/OWI/TM-36: repository design performance in salt, 
granite, shale or basalt (Underground disposal of radioactive 
wastes), 5:14987 (UCRL—15177) 
SALT DEPOSITS/BIBLIOGRAPHIES 
Geoscience data base handbook for modeling a nuclear waste 
repository. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 
SALT DEPOSITS/RADIONUCLIDE MIGRATION 
General basin modeling for site suitability. Draft report 1. Baseline 
data, 5:14988 (UCRL—15178) 
i data base handbook for modeling a nuclear waste 
repository. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 
SALT DEPOSITS/REVIEWS 
Geoscience data base handbook for modeling a nuclear waste 
repository. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 
SALT DEPOSITS/TECTONICS 
Assessment of tectonic hazards to waste storage in interior-basin 
salt domes, 5:16940 (PNL—2851) 
SALT DEPOSITS/i7? HERMODYNAMIC PROPERTIES 
Thermal conductivity, diffusivity and expansion of Avery Island 
salt at pressure and temperature, 5:14992 (UCRL—83789) 
SALT DEPOSITS/UNDERGROUND DISPOSAL 
Geoscience data base handbook for modeling a nuclear waste 
itory. Volume 1, 5:14964 (NUREG/CR—0912(Vol.1)) 
SALTON SEA GEOTHERMAL FIELD/GEOLOGIC MODELS 
Seismic refraction investigation of the Salton Sea geothermal area, 
Imperial Valley, California, 5:15507 (UCRL—15174) 
SALTON SEA GEOTHERMAL FIELD/SEISMIC SURVEYS 
Seismic refraction investigation of the Salton Sea geothermal area, 
we Valley, California, 5:15507 (UCRL—15174) 
Ss UM/NEUTRON REACTIONS 
Fast neutron capture cross section measurements, evaluations and 
model calculations of fission product nuclei (0.5 to 4.0 MeV), 
5:17079 (CONF-791223—5) 
SAMARIUM 144 TARGET/ARGON 40 REACTIONS 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 
SAMARIUM 144 TARGET/BORON 10 REACTIONS 
Identification of '**Ho and '*°Ho, 5:17076 (ORNL—5498) 
SAMARIUM 148.TARGET/ARGON 40 REACTIONS 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 
SAMARIUM 148 TARGET/OXYGEN 16 REACTIONS 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 
SAMARIUM 150 TARGET/OXYGEN 16 REACTIONS 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 — 5498) 
SAMARIUM 152 TARGET/OXYGEN 16 REACTIO 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 
SAMARIUM 154 TARGET/ARGON 40 REACTIONS 
Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 





SAMARIUM 154 TARGET/OXYGEN 16 REACTIONS 


SAMARIUM 154 TARGET/OXYGEN 16 REACTIONS 

Nonstatistical effects in the reactions of '*O with **Sm (112 to 
169 MeV), 5:17099 (ORNL—5498) 

Nucleon emission from a hot zone in heavy ion reactions (153 and 
315 MeV, angular distribution and spectra), 5:17128 (COO— 
3463-59 

Sub-Coulomb fusion (4-5 MeV/nucleon), 5:17100 (ORNL—5498) 

SAMARIUM ALLOYS/HYDROGEN STORAGE 
Role of atmosphere in the —— of amorphous plasma- 
rayed Sm-Co d :15040 
S pment lis poe 4 TIVE EVALUATIONS 
n of soil sampling techniques at Rocky Flats, 5:16583 
O—192(Vol.2)) 
SAMPLING/COMPUTER CODES 
i hypercube sampling (program user's guide), 5:17293 
79-1473) 
SAMPLING/V ARIATIONS 
Two studies in variability for soil concentrations: with aliquot size 
and with distance, 5:16578 (NVO—192(Vol.2)) 

SANDSTONES/PERMEABILITY 

—— relative permeabilities obtained from steam-water 

flow pend poem as drive experiments, 5:15536 

SANITAR LANDFILLS/ANAEROBIC DIGESTION 

US ment of Energy's methane from landfills program, 

: 5 (CONF-7910126—1) 

SANITARY LANDFILLS/METHANE 

Methane recovery from sanitary landfills; gas recovery system 

OP arenas and testing. Interim report, 5:15048 (PB—296622) 

Ss 

(Sintered aluminium powders.) 
SAP/MATERIALS TESTING 

Alloy development for irradiation performance in fusion reactors. 
ae report, September 1978-September 1979, 5:16181 

8-(MIT-NRL-003)) 
SAPYMECHANICAL PROPERTIES 

Alloy development for irradiation performance in fusion reactors. 

ae report, September 1978-September 1979, 5:16181 
8-(MIT-NRL-003)) 
SAP/MICROSTRUCT URE 

Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978- Eestember 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 

SAP/PHYSICAL RADIATION EFFECTS 

Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 

SARSON 
See BRASSICA 
TELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT/DOSE COMMITMENTS 
Comparison of calculated and measured radiation doses from 
chronic aqueous releases, 5:16676 
SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 

Comparison of calculated and measured radiation doses from 

chronic aqueous releases, 5:16676 
SCALE CONTROL 

On-line tests of organic additives for the inhibition of the 
precipitation of silica from hypersaline geothermal brine IV. 
Final tests of candidate additives, 5:15590 (UCID—18536) 

SCALE CONTROL/FIELD TESTS 

Field tests of organic additives for the control of scale at the 

Salton Sea Geothermal Field, 5:15592 
SCANDIUM HYDRIDES/ELECTRONIC STRUCTURE 

Electronic structure studies of metal hydrides, 5: to 6212 (ISM—265) 
SCANDIUM OXIDES/ELECTRIC CONDUCTIV 

Electrical conductivity of yttrium and scandium ~ 5:16205 
(CONF-7706168—) 

SCANDIUM OXIDES/ENTHALPY 

Investigation of fusion and phase transition enthalpies of Y2O3 and 
Sc20s, 5:16201 (CONF-7706168—) 

VICCHNICKI TECHNIQUE 
See HEAT EXCHANGER METHOD 
— BUILDINGS/ENERGY EFFICIENCY 
-efficient buildings, 5:15992 (LBL—8619) 
i00L BUILDINGS/SOLAR SPACE HEATING 

“i collector- heat pump system with energy storage in a 

CC water reservoir: study for a school in Boraas, Sweden, 
15395 (SIB-R—80-1979) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION/NONLINEAR PROBLEMS 

Study of nonlinear waves described by the cubic Schroedinger 

equation, 5:17158 (UCRL—52920) 
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SCHROEDINGER EQUATION/SOLITONS 
Study of nonlinear waves described by the cubic Schroedinger 
uation, 5:17158 (UCRL—52920) 


Ss 
See FASTENERS 
SEA DISPOSAL 
See MARINE DISPOSAL 
LEVEL 


SEA 
Sea level report (Past and possible future changes), 5:16955 
(PNL—2851) 
SEALING MATERIALS/DATA COMPILATION 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
SEALS 
See also SECURITY SEALS 
SEALS/FAILURE MODE ANALYSIS 
Failure analysis of ceramic-to-metal seals, 5:16330 (BDX—613- 
2414) 
SEALS/FIELD TESTS 
Alternate materials of construction for geothermal applications. 
Progress report No. 19, April-June 1979, 5:15587 (BNL—51096) 
SEALS/HEAT RESISTANT MATERIALS 
Results of geothermal casing packer seal elastomer compound 
development, 5:15593 
SEALS/LEAK TESTING 
Methods for evaluating the leak tightness of spent fuel container 
closures, 5:14928 (NUREG/CR—1312) 
SEALS/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 19, April-June 1979, 5:15587 (BNL—51096) 
Results of geothermal casing packer seal elastomer compound 
development, 5:15593 
SEALS/TESTING 
Failure analysis of ceramic-to-metal seals, 5:16330 (BDX—613- 
2414) 
SEAS 
See also PACIFIC OCEAN 
SEAS/RADIONUCLIDE MIGRATION 
Measurement of penetration depths of plutonium and americium in 
sediment from the ocean floor, 5:14956 (CONF-791112—52) 
SEAS/WATER CURRENTS 
Ocean circulation, 5:16951 (DOE/TIC—11059) 
SEAWATER/CHLORINATION 
Effect of ammonia concentration on the chemistry of chlorinated 
sea water, 5:16662 
SEAWATER/SAMPLING 
Preconcentration of plutonium radionuclides from natural waters, 
5:16679 (NVO—192(Vol.2)) 
SECALE 
See RYE 
SECONDARY EMISSION DETECTORS/CALIBRATION 
Absolute calibration of a hydrogen atom secondary emission 
detector (30 eV to 2.5 keV), 5:16401 (ORNL—5498) 
SECURITY/PERSONNEL 
Development of an automated stress/duress detection system, 
pang I and Phase II. Summary report, 5:15018 (SAND—79- 
7038) 
SECURITY SEALS/CATALOGS 
Containment and Surveillance Equipment Compendium, 5:15020 
(SAND—80-0002 
SEDAN EVENT/RADIATION DOSE DISTRIBUTIONS 
Vegetation damage in Sedan and Baneberry fallout patterns: a 
retrospective comparison, 5:16787 (NVO—192(Vol.1)) 
SEDIMENTARY BASINS/HEAT EXTRACTION 
Performance and feasibility of forced geoheat recovery for low 
temperature applications, 5:15619 
SEDIMENTS/AGE ESTIMATION 
210Pb chronology of a core from Mirror Lake, New Hampshire, 


5:16642 
SEDIMENTS/RADIOACTIVITY 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Measurement of penetration depths of plutonium and americium in 
sediment from the ocean floor, 5:14956 (CONF-791112—52) 
SEDIMENTS/SAMPLING 
Portable suction dredge for quantitative sampling in difficult 
substrates, 5:16632 
SEED RECOVERY/RESEARCH PROGRAMS 
MHD Heat and Seed Recovery Technology Project. Sixth 
= report, April-June 1979, 5:15953 (ANL/MHD—79- 


1 
SEEDS/RADIOSENSITIVITY 
Role of combined effect of visible light and ionizing radiation on 
stimulation of plant development (y rays), 5:16788 
SEEDS/SOLAR DRYING 
Solar Energy Development Program, 5:15406 (ORNL—5308) 
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SEED-SLAG INTERACTIONS/RESEARCH PROGRAMS 
MHD Heat and Seed Recovery Technology Project. Sixth 
= report, April-June 1979, 5:15953 (ANL/MHD—79- 


C EFFECTS 
Structural building response review, 5:15780 (UCRL—15183) 

SEISMIC SURVEY 
Seismic ; ee for geothermal: techniques and case history, 


SEISMIC SURVEYS/DATA PROCESSING 
Direct methods for seismic profiling. Final report, 5:16945 
(COO—2482-13) 
SEISMIC WAVES/VELOCITY 
ISC origin times for announced and presumed underground 
nuclear explosions at several test sites, 5:16941 (UCRL—52882) 
SELENIUM 70/ROTATIONAL STATES 
Possible evidence for r asymmetric-deformed and near-spherical 
shape coexistence in *°Se, 5:17067 (ORNL—5498) 
Ss 75/RADIOECOLOGICAL CONCENTRATION 
Radionuclide concentrations in a barn swallow 4 a pulation nesting 
near radioactive leaching —- 5:16681 (I 12088) 
SELENIUM 76/HIGH SPIN 
High-spin states in “Se, 5:17072 (ORNL—5498) 
S ISOTOPES/YRAST STATES 
Band structure of even-mass nuclei around A = 70, 5:17073 
(ORNL—5498) 
SELF-PUMPING SYSTEMS 
Self-pumping downward heat transfer system: vapor bubble pump, 
5:15412 (CONF-790845—(Suppl.)) 
SEMICONDUCTOR MATERIA 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/CORROSION 
Preparation of highly efficient solar cells and corrosion studies on 
solar cell materials. Final report, July 1, 1978-June 30, 1979, 
5:15192 (NMEI—46) 
SEMICONDUCTOR MATERIALS/ION IMPLANTATION 
Photoacoustic detection methods for characterizing laser 
irradiation and recrystallization of semiconductors, 5:16133 
(ISM—262) 
SEMICONDUCTOR MATERIALS/ION MICROSCOPY 
Pulsed-laser atom-probe field-ion microscopy, 5:16416 
SEMICONDUCTOR MATERIALS/LASER-RADIATION 
HEATING 
Photoacoustic detection methods for characterizing laser 
irradiation and recrystallization of semiconductors, 5:16133 
(ISM—262) 
SEMICONDUCTOR MATERIALS/RECRYSTALLIZATION 
Photoacoustic detection methods for characterizing laser 
irradiation and recrystallization of semiconductors, 5:16133 
(ISM—262) 
SENSIBLE HEAT STORAGE 
Thermal characteristics of magnesia rocks for low-tariff storage 
heaters and their effects on the geometry of the storage 
material, 5:15848 (NP—24328) 
SENSIBLE HEAT STORAGE/DESIGN 
Hybrid thermal storage with water. Final report, September 1, 
1977-November 10, 1978, 5:15465 (ESG-DOE— 13259) 
SENSIBLE HEAT STORAGE/PERFORMANCE 
Hybrid thermal storage with water. Final report, September 1, 
1977-November 10, 1978, 5:15465 (ESG-DOE— 13259) 
SENSIBLE HEAT STORAGE/REVIEWS 
Storage of heat. A survey of efforts and possibilities, 5:15849 
(PB—295936) 
SENSITIVITY ANALYSIS/COMPUTER CODES 
Latin hypercube sampling (program user’s guide), 5:17293 
(SAND__79. 1473) 
SEROTONIN 
See also MEXAMINE 
SEROTONIN/ABSCOPAL RADIATION EFFECTS 
Effect of different localizations of irradiation on levels of 
biogenous amines in the hypothalamus at the long postradiation 
term (X rays; rats; noradrenaline, serotonin), 5:16819 
SEROTONIN/BIOLOGICAL EFFECTS 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 


5:16812 
SEROTONIN/COMPARATIVE EVALUATIONS 
Role of endogenous substances in creating a background of 
enhanced radioresistance. Report 10. The nature of differences 
in radioresistance of yeast cells (experiments on Pichia 
uilliermondii varying in ploidy) (uv and x rays), 5:16786 
SEROTONIN/DELAYED RADIATION EFFECTS 
Effect of different localizations of irradiation on levels of 
biogenous amines in the hypothalamus at the long postradiation 
term (X rays; rats; noradrenaline, serotonin), 5:16819 
SEROTONIN/RADIOSENSITIVITY EFFECTS 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 


SriRUBS/POPULATION DYNAMICS 


porto yg blood flow in body tissues (y rays; mice, rats), 

Investigation of the role of endogenous serotonin in the 
mechanism of action of radioprotective agents. Report 1. Role 
of endogenous serotonin in resistance of 
different types of cells treated with 8-mercaptoethylamine (X 
rays; bone marrow cells; Ehrlich ascites tumor cells; 
Escherichia coli), 5:16779 

SERUM (BLOOD) 

See BLOOD SERUM 


UM (IMMUNE) 
ree = UNE SERUMS 


See LIQUID WASTES 
SEWAGE/MONITORING 
—_— monitoring of toxic materials in sewage at the Lawrence 
ermore Laboratory, 5:16653 (UCRL—83664) 
SEWAGE TRE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR/LOSS OF COOLANT 
LOCA MK II. A p for calculati 
temperatures in SGHWR R following a 
5:15800 (AEEW-R—1231) 
IHALE OIL/MUTAGEN SCREENING 
Synthetic crude oils carcinogenicity screening tests. 
report, February 15-September 15, 1979, 5:14801 ( 758- 


2) 
SHALE OIL/TOXICITY 
Four-hour algal bioassays for assessing the toxicity of coal-derived 
materials, 5:16854 (CONF. 800223—2) 
SHALE OIL FRACTIONS/MUTAGEN SCREENING 
Mutagenicity of nitrogen compounds from synthetic crude oils: 
=. — and biological testing, 5:16855 (CONF- 


See also OIL SHALES 
SPENT SHALES 

Review of Y/OWI/TM-36: repository design performance in salt, 
granite, shale or basalt (Underground disposal of radioactive 
wastes), 5:14987 (UCRL—15177) 

SHALES/RADIONUCLIDE MIGRATION 

General basin modeling for site suitability. Draft report 1. Baseline 
data, 5:14988 (UCRL-—15178) 

Microcrack technology. Progress report, 1 April 1979-29 
February 1980, 5:14958 (DOE/ER/04972—2) 

(FUEL) 


fuel and cladding 
-of-coolant accident, 


SHEATHS 
See FUEL CANS 
SHELL MODELS/RESIDUAL INTERACTIONS 
Level densities in nuclear physics, 5:17127 (COO—3069-759) 
SHELTERS 
See also ANIMAL SHELTERS 
SHELTERS/BLAST EFFECTS 
Blast tests of expedient shelters in the DICE THROW event, 
5:16909 (ORNL—5308) 
SHELTERS/DESIGN 
Blast tests of expedient shelters in the DICE THROW event, 
5:16909 (ORNL—5308) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/DETECTION 
Safeguards applications of far infrared radiometric techniques for 
the detection of contraband, 5:15019 (SAND—79-7081) 
SHIFT PROCESSES 
Shift conversion of raw gas from gasification of coal (Patent), 
5:14674 
S 


See TRANSPORT 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
[Shippingport Atomic Power Station]. Quarterly operating report, 
third quarter 1979, 5:15735 (DLCS—5000379) 
[Shippingport Atomic Power Station. Quarterly operating report, 
fourth quarter 1979], 5:15736 (DLCS—5S000479) 


See also BARGES 
TANKER SHIPS 
Evaluation of a modular high-rpm diesel-electric ship propulsion 
lant, 5:16041 (PB—294747) 
SHIVA FACILITY/X-RAY SPECTROMETERS 
Time resolved, sub-keV x-ray measurements using filtered x-ray 
diodes, 5:17171 (UCRL—81478) 
SHRIMP/FEEDING 
Long-term effects of 2 hydrocarbons from water on 
marine organisms, 5:16870 (PNL—3300(Pt.2)) 
SHRIMP/MORTALITY 
Long-term effects of petroleum hydrocarbons from water cn 
marine organisms, 5:16870 (PNL—3300(Pt.2)) 
SHRUBS/POPULATION DYNAMICS 
Long-term trends in vegetation development on the Idaho 
National Engineering Laboratory Site, 5:16621 (IDO—12088) 





SILICA/FRACTURE PROPERTIES 


SILICA/FRACTURE PROPERTIES 
Fracture analysis of o pice fibers, 5:16227 (SAND—79-2431C) 
SILICA/PRECIPITA 
Field tests of organic additives for the control of scale at the 
Salton Sea Geothermal Field, 5:15592 
On-line tests of organic additives for the inhibition of the 
ecipitation of silica from hypersaline geothermal brine IV. 
Final tests of candidate additives, 5:155 (UCID—18536) 
SILICATES/FREE ENERGY 
Interactions in the system Cs/sub (g,1)/-SiO2-AlzOs, 5:16210 
(CONF-7706168—) 
SILICATES/GETTERS 
Interactions in the system Cs/sub (g,1)/-SiO2-AlOs, 5:16210 
(CONF-7706168—) 
SILICON/CRYSTAL GROWTH 
LSA large area silicon sheet task continuous liquid feed 
Czochralski — Quarterly report, Ape yene 1979, 5:15150 
(DOE/JPL/954886—6) 
Silicon ingot casting: heat exchanger method. eee ne 
fixed abrasive slicing technique. Phase III. Quarter 
report No. 4, July 1-September 30, 1979, 5:15146 $3146 (BOE? PL/ 
954373—12) 
Silicon web process development. Quarterly report, July 1- 
September 30, 1979, 5:15147 (DOE/JPL/954654—9) 
SILICON/CRYSTALLIZATION 
Modeling of silicon particle growth. Progress report, 5:15142 
(DOE/JPL— 1012-20) 
SILICON/CUTTING 
Silicon ingot casting: heat exchanger method. a eins: 
fixed abrasive slicing technique. Phase III. Quarterly °F 
report No. 4, July 1-September 30, 1979, 5:15146 (DOE/ PL/ 
954373—12 
SILICON/ENERGY BEAM DEPOSITION 
Thin film polycrystalline silicon solar cells. Quarterly report No. 
3, 1 April 1979-30 June 1979, 5:15167 (SAN—2207-3) 
SILIGON/ION IMPLANTATION 
Amorphous silicon solar cells by hydrogen implantation. 
Quarterly report No. 1, 1 January-31 March 1979, 5:15168 
(SAN—3042-1) 
Amorphous thin films for solar cell application. Quarterly report 
No. 1, March 31-June 30, 1979, 5:15139 (DOE/ET/23040—1) 
SILICON/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
SILICON/PLATING 
Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Third quarterly progress report, July 1- 
September 30, 1979, 5: 15138 (DOE/ET/23035--3) 
SILICON/PRODUCT ION 
Experimental process system development unit for r petenes 
semiconductor-grade silicon using the silane-to-silicon process. 
Quarterly progress report, July-September 1979, 5: 15143 
(DOE/JPL/954334— 12) 
SILICON/PURIFICATION 
Purification of silicon by the silicon fluoride transport process. 
Thermochemical study, 5:15141 (DOE/JPL—1012-18) 
SILICON/SORPTIVE PROPERTIES 
Spectroscopic characterization of TeF and oxygen chemisorption 
onto silicon (111), 5:16249 (DOE/TIC—11128) 
SILICON/SPUTTERING 
Amorphous thin films for solar cell application. Quarterly report 
No. 1, March 31-June 30, 1979, 5:15139 (DOE/ET/23040—1) 
SILICON/SUPPLY AND DEMAND 
Saas outlook study for 1980 to 1985, 5:15135 (CONF- 
—- 
SILICON 28 TARGET/OXYGEN 16 REACTIONS 
Resonance and interference phenomena in heavy-ion reactions: 
inversion of nuclear molecules (19 to 37 MeV (c.m.)), 5:17058 
(ORNL—5498) 
SILICON 28 TARGET/PROTON REACTIONS 
The (p,n) reaction at intermediate energies (62 and 120 MeV), 
5:17062 (ORNL—5498) 
SILICON ALLOYS/FRACTURE PROPERTIES 
Metallurgical factors controlling impact properties of two phase 
steels, 5:16154 
SILICON ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
SILICON ALLOYS/MICROSTRUCTURE 
Metallurgical factors controlling impact properties of two phase 
steels, 5:16154 
SILICON ALLOYS/OPTICAL PROPERTIES 
Ovens —- of A-15 thin films and single crystals, 5:17151 
SILICON CARBIDES/SURFACE COATING 
Fibre reinforced SiO2-glass for application at high temperatures, 
5:16216 (CONF-7706168—) 
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SILICON COMPOUNDS/MOLECULAR STRUCTURE 
Alkyl, hydride, and related bis(trimethylsilyl)-amide derivatines of 
the 4f- and 5f-block metals, 5:16255 (LBL—10377) 
SILICON OXIDES/CATALYTIC EFFECTS 
Cracking process and catalyst for same containing tellurium 


(Patent), 5:14791 
SILICON OXIDES/CHEMICAL PREPARATION 
tion and properties of yttrium-silicon-aluminum oxynitride 


5:16186 
SILICON OXIDES/COMPATIBILITY 
Fibre reinforced SiO2-glass for application at high temperatures, 
5:16216 (CONF-7706168—) 
SILICON OXIDES/DECOMPOSITION 
jum penetration in rapid ion conductors, 5:16197 
SILICON OXIDES/ELECTRICAL PROPERTIES 
Preparation and properties of yttrium-silicon-aluminum oxynitride 
5:16186 
SILICON OXIDES/EVAPORATION 
Vaporization processes from magnesia materials, 5:16204 (CONF- 
7706 168—) 
SILICON OXIDES/HARDNESS 
Preparation and properties of yttrium-silicon-aluminum oxynitride 
5:16186 
SILICON OXIDES/MATERIALS TESTING 

Assessment of solid breeding blanket options for commercial 

tokamak reactors, 5:17216 (CONF-791102—119) 
SILICON OXIDES/METALLURGICAL EFFECTS 

High temperature creep of magnesia with minor additives (At 

1630°C and up to 5 MN/m?), 5:16194 (CONF-7706168—) 
SILICON OXIDES/PHASE STUDIES 

Formation of calcium aluminates in the lime sinter process, 

5:14709 (IS-T—875) 
SILICON OXIDES/SINTERING 

Sintering behavior of mullite-containing materials, 5:16185 
(LBL— 10372) 

SILICON OXIDES/SURFACE COATING 

Recent damage results on silica/titania reflectors at 1 micron, 
5:16196 (UCRL—83919) 

SILICON SOLAR CELLS/AMORPHOUS STATE 

Amorphous silicon solar cells by hydrogen implantation. 
Quarterly report No. 1, 1 January-31 March 1979, 5:15168 
(SAN—3042-1) 

Amorphous thin films for solar cell application. Quarterly report 
No. 1, March 31-June 30, 1979, 5:15139 (DOE/ET/23040—1) 

SILICON SOLAR CELLS/ELECTRIC CONTACTS 

Development of low cost contacts to silicon solar cells. Semi- 
annual report, 15 Octobr 1978—31 May 1979, 5:15154 (DOE/ 
JPL/955244—2) 

SILICON SOLAR CELLS/FABRICATION 

Amorphous thin films for solar cell application. Quarterly report 
No. 1, March 31-June 30, 1979, 5:15139 (DOE/ET/23040—1) 

Development of an improved high efficiency thin solar cell. 
Quarterly report, 5:15165 (N—79-23516) 

Development of high efficiency (14%) solar cell array module. 
Second quarterly report, March 15-July 15, 1979, 5:15153 
(DOE/JPL/955217_-2) 

Method of fabricating conducting oxide-silicon solar cells utilizing 
electron beam sublimation and deposition of the oxide (Patent), 
5:15175 

Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Third quarterly progress report, July 1- 
September 30, 1979, 5:15138 (DOE/ET/23035—3) 

Silicon solar cell process development, fabrication and analyss. 
Third quarterly report, April-June 1979, 5:15151 (DOE/JPL/ 
955055—3) 

Thin film polycrystalline silicon solar cells. Quarterly report No. 
3, 1 April 1979-30 June 1979, 5:15167 (SAN—2207-3) 

SILICON SOLAR CELLS/FIELD TESTS 

Results of the solar cell experiments aboard the NTS-2 satellite 

after 447 days in orbit. Interim report, 5:15194 (AD-A—069082) 
SILICON SOLAR CELLS/GRAIN BOUNDARIES 

Photovoltaic mechanisms in polycrystalline thin film solar cells. 
Quarterly technical progress report No. 3, April 1-June 30, 
1979, 5:15159 (DSE—3413-T2) 

SILICON SOLAR CELLS/IMPURITIES 

Analysis of the effects of impurities in silicon. Third quarterly 
report, August 1-October 31, 1979, 5:15157 (DOE/JPL/ 
955307— 

Silicon materials task of the low cost solar array project (Phase 
III). Effects of impurities and processing on silicon solar cells. 
Sixteenth quarterly report, July 1979-September 1979, 5:15144 
(DOE/JPL/954331—8) 

SILICON SOLAR CELLS/ION IMPLANTATION 
ae silicon solar cells by hydrogen implantation. 
Ya Ay No. 1, 1 January-31 March 1979, 5:15168 
(SAN—3042-1) 
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SILICON SOLAR CELLS/MATHEMATICAL MODELS 
Photovol: waghs —e! in polycrystalline thin film solar cells. 


Seen rt No. 4, July 1-September 30, 
9, 5:15160 160 (DSE as TS) 
Photovoltaic ae in A thin film solar cells. 


Snes y techni a rat report No. 3, April 1-June 30, 
1979, 5:15159 (SE 13-T2 


SILICON SOLAR CELLS/PERPORMANCE 
Photovoltaic mechanisms in polycrystalline thin film solar cells. 
ly technical progress report No. 4, July 1-September 30, 
1979, 5: 15160 (DSE—3413-T3) 
ilicon materials task of the low cost solar array project (Phase 
III). Effects of impurities and processing on silicon solar cells. 
Sixteenth quarterly report, July 1979-September 1979, 5:15144 
(DOE/JPL/954331-_8) 
SILICON SOLAR CELLS/PERFORMANCE TESTING 
Silicon solar cell process y tems meng: fabrication and analyss. 
sss report, April-June 1979, 5:15151 (DOE/JPL/ 
SILICON SOLAR CELLS/POLYCRYSTALS 
Photovoltaic mechanisms in polycrystalline thin film solar cells. 
Sn a y technical progress report No. 3, April 1-June 30, 
1979, 5:15159 (DSE—3413-T2) 
SILICON SOLAR CELLS/PRODUCTION 
Array Automated Assembly Task Low — Silicon Solar Array 
Project. Phase 2. Annual technical ri tember 20, 1977- 
December 31, 1978, 5:15149 (DOE/J L934 65—5) 
Phase 2 of the array automated assembly task for the low cost 
= solar array project. Interim report, 5:15148 (DOE/JPL/ 


54854—4 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 
Collector technology overview, 5:15131 (CONF-791159—) 
SILICON SOLAR CELLS/SUBSTRATES 
Thin film polycrystalline silicon solar cells. Quarterly report No. 
it 1A; Lt 1979-30 June 1979, 5:15167 (SAN—2207-3) 
CGONES/MA TERIALS TESTING 


vy glazings. Semiannual report, April 1-September 29, 
1979, 5:15437 (RTI—1708/00-0: SA) 
SILVER/CORROSION 
Results of thirty months atmos ——— corrosion testing in St. 
Louis, Mo., USA, 5:15459 (SERI/TP—31-248(Vol.2)(Pt.1)) 
SILVER/OPTICAL PROPERTIES 
of solids and ens 5:17156 (ORNL—S308) 
SIL’ R/RECOVERY 
Sulfide precipitation of heavy metals from high szlinity 
eoth brine, 5:15565 
SIL SOLVOLYSIS 
Electron spin: echo modulation studics of silver atom solvation in 
—— Geometrical model tor the methanol solvation shell, 
21 
SILVER/SORPTIVE PRUPERTIES 
Enhanced light scaitering from the metal/solution interface: 
chemical origins, 5:16164 (ISM—254 
SILVER 107 TARGET/PROTON REACTIONS 
Systematics of proton absorption deduced from ( p,p) and ( p,n) 
cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag 
and "*In, 5:17084 
SILVER 109 TARGET/PROTON REACTIONS 
Systematics of proton absorption deduced from ( p,p) and ( p,n) 
cross sectionsfor 2.0- to 6.7-MeV protons on /sup 107,109/Ag 
and *"*In, 5:17084 
SILVER ALLOYS/SOLDERED JOINTS 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 
(BDX—613-2341) 
SILVER ALLOYS/THERMAL FATIGUE 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 
(BDX—613-2341) 
SILVER ALLOYS/THERMODYNAMIC PROPERTIES 
GaAs ohmic contacts for high temperature devices, 5:16125 
(SAND—79-2122C) 
SILVER SELENIDES/HOT PRESSING 
oe of selenide segmented elements, 5:15962 (GA-A— 
1578 
SILVER SULFIDES/PRECIPITATION 
Sulfide precipitation of heavy metals from high salinity 
the: brine, 5:15565 
SINGLE-PARTICLE MODEL/ENERGY-LEVEL DENSITY 
Level densities in nuclear physics, 5:17127 (COO—3069-759) 
SINTERED ALUMINUM WDERS 


See SAP 

SISTER CHROMATID EXCHANGES/GENETIC VARIABILITY 

Mitomycin c-induced sister chromatid exchanges and classical 

chromosome lesions in cultured lymphocytes of saguinus 
oedipus oedipus and saguinus fuscicollis illigeri, 5:16760 (DOE/ 
TIC—11099) 

SITES (REACTOR) 
See REACTOR SITES 

SIZE 
See also PARTICLE SIZE 


SIZE/DAILY VARIATIONS 


Diel patterns of ichthyoplankton length 
te - dpa tee "eon ha 


bone ing and its 
with in 239Pu, 5:16831 a 
SKELETO N7PLUTONIUM 23 
Simulation of #**Pu location in a pcnepaieient 
a. of adult endosteal bone remodeling and i 
239Py, 5:16831 (COO—119-254) 
SKELETO /RADIONUCLIDE KINETICS 
Effect of iron on kinetics of plutonium binding with blood 
com: its and deposition thereof in rat tissues, 5:16838 


Floating oil skimmer (Patent), 5:14813 
SLAGS/ ICAL COMPOSITION 


" gencratrs Finale pene Gas Demonstration 5: ort, 5.15958 EPRI. -AF. at 2 laa 


Plant. t. Analysis of coal, 
ene oe waters from the technical support 
program, 5: = (FE 2542-23) 

SLAGS/COOLIN 
=e ng one wastes by crystallization, 5:14714 (ORNL/ 
SLAGS/EL’ 


ICAL PROPERTIES ~ 
Electrode system main‘ 


generators. Final report, 5: ort 313958 (EPRLAF “1 _ 
SLAGS/LEACHING 
Phase 1: the Pipeline Gas Demonstration Plant. Analysis of coal, 
by-products and waste waters from the technical support 
program, 5:14652 (FE—2542-23) 
Stabilization of coal wastes by crystallization, 5:14714 (ORNL/ 


particles evolution in 


TM—7071) 
SLAGS/PARTICLE SIZE 
Heat transfer incl radiation and J yg 
MHD channel-I, 5:15957 (CONF-800 Les) 
SI mpc SICAL PROPERTIES 
lectrode system maintenance eens i opeing > 
generators. Final 5:1 se EPR ) 
Heat tant | 3 in subsonic 
eat fer inc 
rg ea 
SLAGS/SOLIDIFIGA 
ee of coal wen i crystallization, 5:14714 (ORNL/ 
baat IR ar tengo ena ieee 
eat fer inc’ lution in 
MHD channel L $:15987 (CONF 8001008) 
SLAGS/VISCOSITY. 
Materials research for the clean utilization of DEE wie 
aku” January-March 1979, 5:14669 10-19) 
See COKE OVENS 
SLUDGES 
See SLURRIES 
SLUGS (FUEL) 
See FUEL RODS 
pee tng we pa . . 
nv tion leading to the development of an acoustic Doppler 
pasa tammy 5: ers (ANL-FE—49622) 
SLURRIES/FLOWMETERS 


HYGAS coal-slurry mass-flow measurements using ultrasonic 
cross-correlation techniques, 5:14635 TANL-FE #49622. TMO07) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/ECONOMIC ANALYSIS 
Coal/oil mixture pipeline: a viable alternative coal transportation 
system, 5:14740 (CONF-791160—2) 
SLURRY abet prt ay 
Hydrotransport study. FY-1979 progress report (Large 
particle), 5:14 a7 —3203) 
SMALL BUSINESSES 


ok the DOE-small business relationship, 5:16014 (DOE/ 
C—11113) 


Small business prmtsenees | ate og et A scree f 


ne Bill, $.15543 
SMALL INTESTINE/BIOLOGICAL RADIATION EFFECTS 


Observations at a snake hibernaculum on the Idaho National 
Laboratory Site, 5:16726 (IDO—12088) 
SODA ASH 


See SODIUM CARBONATES 
SODIUM/DECOMPOSITION 
Sodium penetration in rapid ion conductors, 5:16197 





SODIUM/ECOLOGICAL CONCENTRATION 


SODIUM/ECOLOGICAL CONCENTRATION 
Pine forest canopy throughfall measurements, 5:16449 (N—79- 
23611) 
SODIUM/ION EXCHANGE 
Sodium-calcium ion exchange on clay minerals at moderate to 
high ionic strengths (Dissertation), 5:16246 (DOE/TIC— 10284) 
SODIUM/LASER SPECTROSCOPY 
Laser-saturation ae with optical pumping, 5:16984 
SODIUM/LINE WIDTHS 
Laser-saturation cy with optical pumping, 5:16984 
SODIUM/OPTICAL PUMPING 
Laser-saturation spectroscopy with optical pumping, 5:16984 
SODIUM/PLUMES ~ 
Liquid waste disposal at the Idaho National Engineerin, 
ratory and resultant waste plumes in the Snake River Plain 
uifer, 5:16678 (IDO—12088) 
SODIUM/THERMODYNAMIC PROPERTIES 
Computer codes used in the calculation of high-temperature 
thermodynamic properties of sodium, 5:16158 (ANL-CEN- 
RSD—79-2) 
Thermophysical properties of sodium, 5:16157 (ANL-CEN- 
RSD—79-1) 
SODIUM 24/RADIOECOLOGICAL CONCENTRATION 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leachin; nds, 5:16681 (I 12088) 
SODIUM CARBONATES/CORROSIVE EFFECTS 
Electrode polarization studies in hot corrosion systems. Progress 
report, 1 June 1979-31 April 1980, 5:16270 (COO—2960-4 
SODIUM CARBONATES/ELECTROCHEMISTRY 
Electrode polarization studies in hot corrosion systems. Progress 
report, 1 June 1979-31 April 1980, 5:16270 (COO—2960-4 
SODIUM FLUORIDES/NUCLEAR MAGNETIC RESONANCE 
NMR of polycrystalline NaUFg, 5:16163 (INIS-mf—5190) 
SODIUM OXIDES/CRYSTAL STRUCTURE 
Electrical and mass transport properties of refractory oxides, 
5:16189 (CONF-7706168—) 
SODIUM OXIDES/DECOMPOSITION 
Sodium penetration in rapid ion conductors, 5:16197 
SODIUM OXIDES/IONIC CONDUCTIVITY 
Electrical and mass transport properties of refractory oxides, 
5:16189 (CONF-7706168—) 
SODIUM SULFIDES/ENTROPY 
Thermophysical properties of inorganic polysulfides. Technical 
progress report (Na2Ss), 5:16224 (COO—10387-01) 
SODIUM SULFIDES/FUSION HEAT 
Thermophysical properties of inorganic polysulfides. Technical 
progress report (Na2Ss), 5:16224 (COO—10387-01) 
SODIUM SULFIDES/MELTING POINTS 
Thermophysical properties of inorganic polysulfides. Technical 
progress report (Na2Ss), 5:16224 (COO—10387-01) 
SODIUM-S BATTERIES/CATHODES 
Potential distribution model for rechargeable sulphur electrodes in 
sodium-sulphur cells, 5:15857 
SODIUM-SULFUR BATTERIES/ELECTRIC CONDUCTORS 
Sodium penetration in rapid ion conductors, 5:16197 
SODIUM-SULFUR BATTERIES/ELECTROCHEMISTRY 
Potential distribution model for rechargeable sulphur electrodes in 
sodium-sulphur cells, 5:15857 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Sodium penetration in rapid ion conductors, 5:16197 
Thermophysical properties of inorganic polysulfides. Technical 
progress report (Na2Ss), 5:16224 (COO—10387-01) 
SODIUM-SULFUR BATTERIES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
SOFT X RADIATION/DIFFRACTION 
Biological and radiation physics, 5:16998 (ORNL—5595) 
SOILS/ACTIVATION ANALYSIS 
Determination of bromine in biological, soil, and geological 
standard reference materials by instrumental epithermal neutron 
activation, 5:16238 
SOILS/DISTRIBUTION 
Soil surveys and profile descriptions of plutonium-contaminated 
areas on the Test Range Complex in Nevada, 1970 to 1977, 
5:16545 (NVO—192(Vol.1)) 
SOILS/EROSION 
Early plant succession following a fire on the Idaho National 
Engineering Laboratory Site, 5:16624 (IDO—12088) 
SOILS/FREEZING 
Effect of latent heat on frost penetration in moist soil, 5:15847 
(DOE/CS/32939—8) 
SOILS/HEAT TRANSFER 
Effect of latent heat on frost penetration in moist soil, 5:15847 
(DOE/CS/32939—8) 
SOILS/INGESTION 
Simulation of plutonium ingestion by grazing cattle, 5:16610 
(NVO—192(Vol.2)) 
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SOILS/RADIATION MONITORING 
Soil monitoring instrumentation, 5:16568 (LA-UR—80-616) 
SOILS/RADIOACTIVITY 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
Resuspension studies at Bikini Atoll (Pulmonary exposure from 
dust-borne plutonium aerosols), 5:16587 (UCID—18538) 
SOILS/RADIONUCLIDE MIGRATION 
Assessment of two-filter technique for correlating actinium-227 
concentrations in soils, 5:16586 (ORNL/MIT—299) 
Characterization of uranium tailings cover materials for radon flux 
reduction, 5:14995 (NUREG/CR—1081) 
SOILS/SAMPLING 
Comparison of soil sampling techniques at Rocky Flats, 5:16583 
(NVO—192(Vol.2)) 
Two studies in variability for soil concentrations: with aliquot size 
and with distance, 5:16578 (NVO—192(Vol.2)) 
SOILS/TEMPERATURE DISTRIBUTION 
User’s manual for GEOTEMP, a computer code for predicting 
downhole wellbore and soil temperatures in geothermal wells. 
Appendix to Part I report, 5:15532 (SAND—79-7118) 
SOLAR ABSORBERS 
See also BLACK LIQUIDS 
Solar collector studies for solar heating and cooling applications. 
Six month technical progress report, September 18, 1978-March 
18, 1979, 5:15424 (ALO—5355-T1) 
SOLAR ABSORBERS/DATA COMPILATION 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE 
SURFACES 
Optical properties of metallic surfaces, small particles and 
composite coatings for solar energy conversion applications. 
Final technical report, April 1, 1977-August 31, 1979, 5:15433 
(DOE/ET/20413—1) 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 
SOLAR AIR CONDITIONERS/CIRCULATING SYSTEMS 
Solar energy operated system and method (Patent), 5:15400 
SOLAR AIR CONDITIONERS/DEMONSTRATION 
PROGRAMS 
Solar heating and cooling demonstration program: a descriptive 
summary of HUD Cycle 4 and 4A Solar Residential projects, 
5:15381 (HUD-PDR—455) 
SOLAR AIR CONDITIONERS/DESICCANTS 
Design for a gas chromatograph for characterizing desiccant 
material, 5:15390 (SERI/RR—334-550) 
SOLAR AIR CONDITIONERS/DESIGN 
Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 
ay + remade: see residential systems, 5:15372 (COO— 
4577- 
SOLAR AIR CONDITIONERS/ECONOMIC ANALYSIS 
Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 
—, ne residential systems, 5:15372 (COO— 
4577-9) 
SOLAR AIR CONDITIONERS/MATHEMATICAL MODELS 
Modeling of transient performance of residential solar air 
conditioning systems, 5:15324 (CONF-790541—61) 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Modeling of transient performance of residential solar air 
conditioning systems, 5:15324 (CONF-790541—61) 
SOLAR AIR CONDITIONERS/SYSTEMS ANALYSIS 
Photovoltaic concentrator application experiment to be located at 
Sea World Park, Orlando, Florida. Phase I. System Design. 
Final report, June 1, 1978-February 28, 1979, 5:15223 (DOE/ 
CS/05314—1) 
SOLAR ARCHITECTURE 
Natural energy design by intuitive wisdom, 5:15365 (CONF- 
790845—(Suppl.)) 
SOLAR CELL ARRAYS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS/COST 
SAMICS validation. SAMICS support study: Phase III. Final 
mt Jet Propulsion Laboratory, 5:15152 (DOE/JPL/ 
123—1) 
SOLAR CELL ARRAYS/DESIGN 
Array engineering, 5:15206 (CONF-791159—) 
SOLAR CELL ARRAYS/ENCAPSULATION 
Glass for low-cost photovoltaic solar arrays, 5:15143 (DOE/JPL/ 
1012—40) 
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SOLAR CELL ARRAYS/FABRICATION 
a ene yo of high efficiency (14%) solar cell array module 
spol oy y report, March 15-July 15, 1979, rd 15153 
(DOE/J LySsS1T 2) 
Method of making a solar-cell array ive. 5:15173 
SOLAR CELL YS/PRODUCTI 
Automated solar panel assembly line. LSA Task: Production 
equip — Quarterly report No. 3, 5:15155 
fDOE/IPL 9S 78—3) 
Phase 2 of the array automated assembly task for the low cost 
silicon solar array project. Interim report, 5:15148 (DOE/JPL/ 


954854—4) 
SOLAR CELL ARRAYS/RESEARCH PROGRAMS 
Low-Cost Solar Array er ject. S for 13th Project 
Integration Meeting, 5:15132 (CONF-791159—) 
SOLAR CELL ARRA 13/SUBSTRA TES 
Use of glass reinforced concrete (GRC) as a substrate for 
yn modules. Quarterly report No. 3, 5:15156 (DOE/ 
PL/955281—3) 
SOLAR CELL ARRAYS/WIND LOADS 
Wind loading on flat panel arrays, 5:15205 (CONF-791 oe thie 
Wind loads on flat plate photovoltaic array fields. Phase II. F 
rt, 5:15225 E/JPL/984833—2) 


CELL 
See SOLAR RECEIVERS 
ILAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
GALLIUM PHOSPHIDE SOLAR CELLS 
ORGANIC SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CHARGE TRANSPORT 
Theory of thin-film photovoltaics. Quarterly report No. 1, April 
16-June 30, 1979, 5:15140 (DOE/ET/23103—4) 
SOLAR CELLS/COMMERCIALIZATION 
Commercialization overview, 5:15129 (CONF-791159—) 
SOLAR CELLS/COMPUTERIZED SIMULATION 
Comparison of two techniques for the simulation of PV systems, 
$:15222 (C 79 
SOLAR CELLS/EFFICIENCY 
Investigation of low cost solar cells based on CueO. Annual 
rogress ri B. 1 October 1975-30 September 1976, 5:15166 
{PBe-2958: 
SOLAR CELLS, FABRICATION 
Development of a method of pounce etch resistant wax 
= on solar cells. Quarterly technical report No. 2, 1 April 
979-30 June 1979, 5:15158 (DOE/JPL/955324—2) 
Investigation of low cost solar cells based on CueO. Annual 
rogress Sl 1 October 1975-30 September 1976, 5:15166 
{PB-_2958 
SOLAR CELLS,GRADED BAND GAPS 
Cascade solar cells (Patent), 5:15172 
SOLAR CELLS/MATHEMATICAL MODELS 
Theory of thin-film photovoltaics. Quarterly report No. 1, April 
16-June 30, 1979, 5:15140 (DOE/ET/23103—4) 
SOLAR CELLS/RESEARCH PROGRAMS 
New infrared detectors and solar cells. Final report, 1 February 
1978 - 31 January 1979, 5:15164 (N—79-21544) 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 
Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 3, October 1- 
December 31, 1979, 5:15161 (DSE 2-T18) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FIXED MIRROR COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
TOWER FOCUS COLLECTORS 
Technology for solar energy utilization. mae ya and transfer 
of technology series no. 5, 5:15080 (PB—296572 
SOLAR COLL CT ORS/BLACK LIQUIDS 
Solar collector studies for solar heating and cooling applications. 
Six month technical progress r ate September 18, 1978-March 
18, 1979, 5:15424 (ALO—5355- 
SOLAR COLLECT ORS/COVERINGS 
Plastics honeycomb solar —— 5:15426 (CONF-790845—) 
SOLAR COLLECTORS/DESIGN 
Solar heating system (Patent), 5:15448 
Solar heatin, tus (Patent), 5:15449 
SOLAR COLLEC ORS/HEAT TRANSFER FLUIDS 
Influence of solar fluid properties on thermal performance based 
on nominal and measured values, 5:15398 (SOLAR/0904—79/ 


70) 
SOLAR COLLECTORS/HONEYCOMB STRUCTURES 
Plastics honeycomb solar coverplates, 5:15426 (CONF-790845—) 


SOLAR COOLING SYSTEMS/HEAT TRANSFER FLUIDS 


of materials for solar energy. Volume II, Part 1. 
Workshop proceedings, 5:15249 (SERI/TP—31- 
Poy i 1) 
Solar materials R and D overview emphasizing solar thermal 
power systems, 5:15452 (SERI/TP—31-2 01.2)(Pt.1)) 
SOLAR COLLECTORS/MEETING 
Reliability of materials for solar a. Volume II, Part 1. 
Workshop proceedings, 5:15249 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
SOLAR COLLECTORS/PIPE JOINTS 
Reliability and maintainability evaluation of solar collector and 
manifold interconnections, 5:15447 (SOLAR/0902—79/70) 
SOLAR COLLECTORS/RESEARCH PROGRAMS 
Solar energy research at LASL. Progress report, April 1, 1978- 
March 31, 1979, 5:15383 (LA—8090-PR) 
SOLAR COLLECTORS/REVIEWS 
Solar energy for process heat: review of concepts, 5:15404 
(CONF-790845—) 
SOLAR COLLECTORS/SCALE CONTROL 
Prediction of calcium carbonate scaling from water in solar- 
energy systems, 5:15427 (CONF-791105—3) 
SOLAR COLLECTORS/SCALING 
Prediction of calcium carbonate scaling from water in solar 
energy systems, 5:15399 (SOLAR/0905_ 79/70) 
Prediction of calcium carbonate scaling from water in solar- 
energy systems, 5:15427 (CONF-791105—3) 
SOLAR COLLECTORS/THERMAL INSULATION 
Development of polyimide materials for use in solar energy 
systems. Semi-annual technical progress report, August 1, 1978- 
January 31, 1979, 5:15432 (DOE/CS/35305—T1) 
SOLAR CONCENTRATORS 
See also FRESNEL LENS 
LUMINESCENT CONCENTRATORS 
MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/DESIGN 
Photovoltaic concentrator (Patent), 5:15450 
SOLAR CONCENTRATORS/FABRICATION 
Use of thin glass reflectors for solar concentrators, 5:15445 
(SAND—80-0109C) 
SOLAR CONCENTRATORS/MATERIALS 
Solar materials R and D overview emphasizing solar thermal 
power systems, 5:15452 (SERI/TP—31-2 01.2)(Pt.1)) 
Survey mirrors and lenses and their required surface accurac: 
Semiannual technical progress report, September 15, 1978-April 
15, 1979, 5:15423 (ALO—5348-T1) 
SOLAR CONCENTRATORS/OPTICAL PROPERTIES 
Thermal power systems, advanced solar thermal technology 
project: glass for solar concentrator applications, 5:15435 
(JPL—S5102-105) 
SOLAR CONCENTRATORS/PERFORMANCE 
Survey mirrors and lenses and their required surface accuracy. 
Semiannual technical progress report, September 15, 1978-April 
15, 1979, 5:15423 (ALO 5348-Ti ) 
SOLAR CONCENTRATORS/PHYSICAL PROPERTIES 
power systems, advanced solar thermal 
ject: glass for solar concentrator applications, 5:1543 
EPL S02: 105) 
SOLAR CONCENTRATORS/SOLAR TRACKING 
Clockwork driven one axis tracking system, 5:15429 (CONF- 
791229—) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Technology for solar energy utilization. Development and transfer 
of technology series no. 5, 5:15080 (PB—296572) 
SOLAR COOLING SYSTEMS/CALCULATION METHODS 
Analysis methods for solar heating and cooling applications: 
passive and active systems. 2nd edition, 3 15391 (SERI/SP—35- 
232R) 
SOLAR COOLING SYSTEMS/COMPUTER- qe ct DESIGN 
Analysis methods for solar heating and cooling applica’ 
ive and active systems. 2nd edition, 5:15391 (SERI/SP—35- 
32R) 
SOLAR Si SYSTEMS/DEMONSTRATION 
PROGRA 
Data handbook for the National Solar Energy Demonstration 
Program. Preliminary issue, 5:15321 (DS Y 5216-74) 
Residential Solar Data Center data resources and reports, 5:15387 
(PB—297582) 
SOLAR COOLING SYSTEMS/DESIGN 
Boise Cascade-INEL factory-built solar home, 5:15347 (CONF- 


790845—) 
SOLAR COOLING SYSTEMS/HEAT TRANSFER FLUIDS 
Influence of solar fluid properties on thermal performance based 
— and measured values, 5:15398 (SOLAR/0904—79/ 


SOLAR COLLECTORS/MATERIALS 
Reliability 





SOLAR COOLING SYSTEMS/MATERIALS 


SOLAR See ei SYSTEMS/MATERIALS 
Preliminary materials assessment in solar demonstration systems, 
$:15401 (SERI/TP—31-248(Vol.2)(Pt.1)) 
SOLAR COOLING SYSTEMS/MATHEMATICAL MODELS 
Real-world validation of SHAC models, 5:15392 (SERI/TP—351- 


568) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
a ee . INEL factory-built solar home, 5:15347 (CONF- 
Santa Clara, California, Community Center commercial solar 
. Progress report: six months data acquisition and 
analysis of cooling performance, 5:15388 (SAN—1083-79/1) 
SOLAR COOLING YSTEMS/SCALING 
Prediction of calcium carbonate scaling from water in solar 
energy s 5:15399 (SO —79/70) 
SOLAR LING SYSTEMS/SIMULATION 
Analysis methods for solar heating and cooling applications: 


ig app 
BOR) and active systems. 2nd edition, 5:15391 (SERI/SP—35- 


SOLAR DISTILLATION 
Technology for solar energy utilization. Denes and transfer 
of technology series no. 5, 5:15080 (PB—296572 
SOLAR D) (CT HEATING/ANNUAL ENERGY STORAGE 
Analysis of community solar systems for combined space and 
domestic hot water heating using annual cycle thermal energy storage, 
5:15393 (SERI/TP—355-570) 
SOLAR DRYERS/EFFICIENCY 
lication of solar energy to industrial drying of soybeans: Phase 
“hh, performance evaluation. Final report, 5: {3407 (ORO—5122- 


et eg 
with a solar assist, 5— 
SOLAR DRYING 
Technology for solar energy utilization. Development and transfer 
of technology series no. 5, 5:15080 (PB—296572) 
SOLAR ENERGY 
Energy philosophy and two solar alternatives, 5:15121 (CONF- 
790845—(Suppl.)) 
rt 1979, 5:15864 (ORAU/IEA—25(1979)) 
GY/APPROPRIATE TECHNOLOGY 
, 5:15079 (LBL—8619) 
GY/COMMERCIALIZATION 
Role of the regi centers in resource assessment, 5:15124 
(ORO—5362-T2) 
SOLAR ENERGY/DEMONSTRATION PROGRAMS 
Solar energy, 5:15079 (LBL—8619) 
SOLAR E GY/DIRECTORIES 
ed technical training directory, 5:15468 (SERI/SP—84- 
SOLAR ENERGY/EDUCATION 
Education data base. Annual report, October 1, 1978-September 
me... 1979, 5:15467 (SERI/PR—40i-52 4) 
ement tec jan training program, 5:15074 
ENCONF- 190843) pare 


Innovative solar aes program for schools, 5:15071 (CONF- 
790845—) 

Seattle/OIC’s Solar Training and Curriculum Development 
Program, 5:15073 (CONF-790845—) 

Solar energy technical training directory, 5:15468 (SERI/SP—84- 


282) 
Solar greenhouse construction: a model for energy education, 
5:15072 (CONF- aed 
Vocational trainin; . Annual report, 1 October 1978-30 
ber 1979" 18 89 (SERI/PR—401-530) 
so ENERGY/EDUCATIONAL TOOLS 
Solar Energy Project: an overview, 5:15078 (DOE/CS—0124) 
Solar construction: a model for energy education, 
5:15072 (CONF-790845—) 
SOLAR ENERGY/ENERGY MANAGEMENT 
ET OONF. ~ — technician training program, 5:15074 


jam) 
sor &R ENERGY/GOVERNMENT POLICIES 
Summary of the analysis of federal incentives used to stimulate 


vy Ca 5:15911 (CONF-790845—) 
SOLAR GY/INFORMATION 


—_ information transfer in Virginia. a planning conference, 
5:15123 (ED—156146) 

SOLAR ENERGY/INFORMATION CENTERS 

—— A od s Energy Resource Center, 5:1507> (CONF- 


1 centers in resource assessment, 5:15124 
SOLAR ap oan lag Aor place SYSTEMS 
Education data base ual report, October 1, 1978-September 
30, 1979, 5:15467 (SERU PR 40i- 524) 
Residential Solar Data Center data resources and reports, 5:15387 
(PB—297582) 
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SOLAR ENERGY/MANPOWER 
National Ee workforce assessment. Composite: 
PB 298590), science/h Final report on phase 3, 5:16711 
SOLAR ENERGY/MEETINGS 
Solar 79 Northwest, 5:15069 (CONF. 7908454 
Solar 79 Northwest, 5:15077 (CONF-790845—(Suppl.)) 
SOLAR ENERGY/POLITICAL ASPECTS 
Solar Oregon Lobby: organizing for solar, 5:15120 (CONF- 
7 “ed 
SOLAR ENERGY/PUBLIC RELATIONS 
sopoesse) Lobby: organizing for solar, 5:15120 (CONF- 
790845— 
SOLAR ENERGY/RESOURCE ASSESSMENT 
Potential for residential solar energy applications in British 
Columbia, 5:15085 (CONF-790845—) 
SOLAR ENERGY/REVIEWS 
Solar energy, about new energies, 5:15081 (PB—297866) 
= ENERGY/TECHNOLOGY TRANSFER 
a 7k) Group’s Energy Resource Center, 5:15075 (CONF- 


Ener y OE transfer in Virginia. a planning conference, 
5:15123 (ED—156146) 
Mobilizing for a solar Washington, 5:15070 (CONF-790845—) 
Technology for solar energy utilization. Develo » and transfer 
of technology series no. 5, 5:15080 (PB—296572 
SOLAR ENERGY/TECHNOLOGY GTILIZATION 
Solar utilization for economic development and employment in 
low income communities (SUEDE), 5:15115 (CONF-790845—) 
SOLAR ENERGY/USES 
Solar energy, about new cic aeal me 5:15081 (PB—297866) 
SOLAR ENERGY CONVERS. 


Technology for solar energy utilization. pemeeees and transfer 
of technolo y series no. 5, 5:15080 (PB—296572) 
SOLAR ENERGY RESEARCH INSTITUTE/INFORMATION 
CENTERS 
Solar energy information and education activities at the Solar 
Energy Research Institute, 5:15076 (CONF-790845—) 
SOLAR ENERGY RESEARCH INSTITUTE/RESEARCH 
PROGRAMS 
Status of SERI insolation research, 5:15100 (ORO—5362-T2) 
ILAR EQUIPMENT 


EQ 
See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
PYRANOMETERS 
PYRHELIOMETERS 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR DRYERS 
SOLAR FURNACES 
SOLAR HEATING SYSTEMS 
SOLAR REFRIGERATORS 
SOLAR WATER HEATERS 
SPECTRALLY SELECTIVE SURFACES 
SOLAR EQUIPMENT/MANUFACTURERS 

Market development directory for solar industrial process heat 

systems, 5:1 (SERI/SP—434-454) 
SOLAR EQUIPMENT/MATERIALS 

Effect of materials on the reliability of lar 7 engineering systems, 

5:16120 (SERI/TP—31-248(Vol.2)(Pt.1 
SOLAR EQUIPMENT/RELIABILITY 

Effect of materials on the reliability of large engineering systems, 
5:16120 (SERI/TP—31-248(Vol.2)(Pt Pt) 

SOLAR EQUIPMENT/THERMAL INSULATION 

Development of polyimide materials for use in solar energy 
systems. Semi-annual technical progress r + aa August 1, 1978- 
January 31, 1979, 5:15432 (DOE/CS/3530: 

SOLAR FLUX 
See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 
INSOLATION 
SOLAR FLUX/DATA ACQUISITION SYSTEMS 

Northeast utilities solar data collection network, 5:15109 (ORO— 
5362-T2) 

University of Alabama in Huntsville report on status of non- 
NOAA solar radiation data stations and solar radiation research 
in = of national 74 8! ee 5:15108 (ORO—5362-T2) 

SOLAR FLUX/DATA ANALYSI 
Ground-based measurements at selected field sites, 5:15105 
(ORO—5362-T2) 
SOLAR FLUX/DATA COMPILATION 
Solar energy resource atlas, 5:15101 (ORO—5362-T2) 
SOLAR FL ATHEMATICAL MODELS 
_— radiation model development, 5:15107 (ORO—5362- 
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Solar energy potential, ultraviolet radiation, a eer 
conditions in mountainous regions, 5:15106 (O OST) 
Solar radiation model validation, 5:15104 (ORO—5362-T2) 
SOLAR FLUX/MEETINGS 
Department of Energy, Division of Distributed Solar Technology 
insolation assessment: contractors’ program review. Pre-print 
summaries of — presented, October 31-November 1, 1979, 
Bethesda, Mi id, 5:15095 (ORO—5362-T2) 
SOLAR FL EARCH PROGRAMS 
University of Alabama in Huntsville report on status of non- 
NOAA solar radiation data siations and solar radiation research 
in support of national energy goals, 5:15108 (ORO—5362-T2) 
SOLAR ACES 
yo gaa of calcium carbide in a 2 kilowatt solar 


SOLAR FURNACES/STEAM GENERATORS 
Possible environmentally-enhanced gnonn, fi roblems in solar- 
wered steam- generators 5:15420 (SERI/TP—31- 


SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES/DESIGN - 
Solar engine called, bellows solar engine (Patent), 5:15248 
SOLAR HEAT ENGINES/THERMODYNAMIC CYCLES 
Py as _ for solar power, 5:15417 (CONF-790845—) 


See any SOLAR DISTRICT HEATING 
SOLAR SPACE HEATING 
SOLAR WATER HEATING 
Impact of direct solar heating and conservation on energy use in 
ashington, 5:15112 (CONF-790845—) 
Technology for solar energy utilization. mae and transfer 
of technology series no. 5, 5:15080 (PB—296572 
SOLAR HEATING/HEAT STORAGE 
Research on medium- and ~— temperature solar heat-storage 
materials, 5:15466 (N—79-21553) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
SOLAR HEATING SYSTEMS/CALCULATION METHODS 
Analysis methods for solar heating and cooling applications: 
= and active systems. 2nd edition, 5:15391 (SERI/SP—35- 


232R) 
SOLAR HEATING SYSTEMS/CIRCULATING SYSTEMS 
Solar energy operated system and method (Patent), 5:15400 
SOLAR HEATING SYSTEMS/COMPUTER-AIDED DESIGN 
Analysis methods for solar heating and cooling applicatio 
oy and active systems. 2nd edition, 5:15391 (SERI/SP—35- 


2R) 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Reliability and maintainability evaluation of solar control systems, 
5:15397 (SOLAR/0903—79/70) 

SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Data handbook for the National Solar Energy Demonstration 
Program. Preliminary issue, 5:15321 (DSE_ 5216-T4) 

Residential Solar Data Center data resources and reports, 5:15387 
(PB—297582) 

Solar heating and cooling demonstration program: a descriptive 
summary of HUD Cycle 4 and 4A Solar Residential projects, 
5:15381 (HUD-PDR—455) 

West Chester Work Center Solar Space Heating Demonstration 
Project. Interim test and evaluation report, 5:15375 (DOE/CS/ 

4048—3 


West Chester Work Center Solar Space myx t Demonstration 
Project. Final technical progress report, 5:15376 (DOE/CS/ 
—4 


4048—4) 
SOLAR HEATING SYSTEMS/DESIGN 
Analysis of a thermosiphon floor heating system, 5:15343 (CONF- 


90845— 
a — factory-built solar home, 5:15347 (CONF- 
845— 
Experience with an inexpensive space heating device in the Pacific 
Northwest, 5:15330 (CONF-790845—) 
Solar air heating in small houses. Pilot project Esloev, 5:15396 
(SIB-R—92-1979) 
Solar heating system (Patent; using beverage cans), 5:15451 
Solar ee residential systems, 5:15372 (COO— 
4577-9 
St. Paul Center, United Methodist Church: a solar heated 
sanctuary, Springfield, OR, 5:15346 (CONF-790845—) 
SOLAR HEATING SYSTEMS/ECONOMIC ANALYSIS 
Com tive solar economics: real cost comparison, 5:15352 
(CONF-790845—) 
= > Sapper residential systems, 5:15372 (COO— 


SOLAR HEATING SYSTEMS/FAILURE MODE ANALYSIS 
Evaluation of reliability of operational solar-energy systems, 
5:15368 (CONF-791105—) 


SOLAR POWER PLANTS/COST 


SOLAR HEATING SYSTEMS/FAILURES 
Application of , maintainability, and availability 
engineering to solar heating and cooling systems, 5:15369 
(CONF-800103—3) 


SOLAR HEATING SYSTEMS/HEAT TRANSFER FLUIDS 
Influence of solar fluid on thermal performance based 
on nominal and measured values, 5:15398 (SOLAR/0904—79/ 


70) 
SOLAR HEATING SYSTEMS/INSTALLATION 
Installation guidelines for Solar Heating System, single-famil 
CR i6isss) Castle, Ratven, 5:15379 (SOE/NASA/ 
SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 
Solar way building: a commercial solar demonstration project 
which uses a phase change material for thermal storage, 5:15329 
(CONF-790845—) 
SOLAR HEATING SYSTEMS/MATERIALS 
Preliminary materials assessment in solar demonstration systems, 
5:15401 (SERI/TP—31-248(Vol.2)(Pt.1)) 
SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 
Real-world validation of SHAC models, 5:15392 (SERI/TP—351- 
568 


) 
SOLAR HEATING SYSTEMS/MONITORING 

Plan for the performance monitoring of solar systems installed by 
the SUIEDE program: NCAT/SUEDE interaction, 5:15377 
(DOE/CS/30277—T1) 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Analysis and simulation of performance data for residential solar 
heating and heat pump system in Seattle, Washington. Final 
report, Volume II, 5:15385 (MSNW—78-3035(Vol.2)) 

Boise — factory-built solar home, 5:15347 (CONF- 
790845— 

Design method for parallel solar-heat pump systems, 5:15325 
(CONF-790541—62) 

Experience with an inexpensive space heating device in the Pacific 
Northwest, 5:15330 (CONF-790845—) 

results of eleven solar installations in northwest Oregon, 
5:15345 (CONF-790845—) 

Santa Clara, California, Community Center commercial solar 
demonstration. Progress report: six months data acquisition and 
analysis of cooli ing performance, 5:15388 (SAN—1083-79/1) 

West Chester Work ter Solar Space a Demonstration 
Project. Final technical progress report, 5:15376 (DOE/CS/ 


) 
SOLAR HEATING SYSTEMS/RELIABILITY 
Application of reliability, maintainability, and availability 
engineering to solar heating and cooling systems, 5:15369 
(CONF-800103—3) 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
Solar energy research at LASL. Progress report, April 1, 1978- 
March 31, 1979, 5:15383 (LA—8090-PR) 
SOLAR HEATING SYSTEMS/RETROFITTING 
Analysis of the performance and economics of a low _ retrofit 
solar heating system in north central Washington, 5:15344 
(CONF-790845—) 
SOLAR HEATING SYSTEMS/SCALING 
Prediction of calcium carbonate from water in solar 
ystems, 5:15399 (SOLAR /OS05. 79/70) 
LAR HEATIN iG SYSTEMS/SIMULATION 
we methods for solar heating and cooling applications: 
= and active systems. 2nd dition, 5:15391 {SERI/SP—35- 


32R) 
SOLAR HEATING SYSTEMS/TEST FACILITIES 
Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, 5:15370 (COO—4094-65) 
SOLAR HEATING SYSTEMS/THERMAL INSULATION 
Development of rene went materials for use in solar 


energy 
systems. Semi-annual technical report, August 1, 1978- 
Jan 31, 1979, 5:15432 (DOE /CR 735305 Ty 
SOLAR Y, (O0-ECONOMIC FACTORS 


Energy analysis, 5:15863 (LBL—8619) 
SOLAR NEUTRINOS/NEUTRINO DETECTION 
Present and past neutrino luminosity of the sun, 5:16958 (BNL— 
27190) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/COMMERCIALIZATION 
Southwest Project: resource/institutional requirements analysis. 
Volume I. Executive summary, 5:15244 (DOE/CS/8720—1) 
Southwest Project: resource/institutional requirements analysis. 
Volume II. Technical studies, 5:15245 (DOE/CS/8720—2) 
SOLAR POWER PLANTS/COST 
Southwest Project: resource/institutional requirements analysis. 
Volume II. Technical studies, 5:15245 (DOE/CS/8720—2) 
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SOLAR POWER PLANTS/MARKET 
Southwest Project: resource/institutional requirements analysis. 
Volume I. Executive summary, 5:15244 (DOE/CS/8720—1) 
Southwest Project: resource/institutional requirements analysis. 
Volume II. Technical studies, 5:15245 (DOE/CS/8720—2) 
SOLAR PROCESS HEAT 
Industry in the 80s: saving with solar, 5:15405 (DOE/CS—0113) 
SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 
Data handbook for the National Solar Energy Demonstration 
Program. Preliminary issue, 5:15321 (DSE—5216-T4) 
SOLAR PROCESS HEAT/DIRECTORIES 
Market development directory for solar industrial process heat 
systems, 5:15409 (SERI/SP—434-454 
SOLAR PROCESS HEAT/ENVIRONMENTAL IMPACTS 
Environmental Development Plan: solar agricultural and 
industrial process heat, 5:15557 (DOE/EDP—0033) 
SOLAR PROCESS HEAT/EQUIPMENT 
Market development directory for solar industrial process heat 
systems, 5:15409 (SERI/SP—434-454) 
SOLAR PROCESS HEAT/HEAT STORAGE 
Candidate thermal energy storage technologies for solar industrial 
process heat applications, 5:15464 (DOE/NASA/1034—79/6) 
SOLAR PROCESS HEAT/MARKETING RESEARCH 
Market development directory for solar industrial process heat 
systems, 5:15409 (SERI/SP—434-454) 
SOLAR PROCESS HEAT/RESEARCH PROGRAMS 
Solar Energy Development Program, 5:15406 (ORNL—5308) 
SOLAR PROCESS HEAT/REVIEWS 
Putting the sun to work in industry, 5:15408 (SERI/SP—34-175R) 
Solar energy for process heat: review of concepts, 5:15404 
(CONF-790845— 
SOLAR RADIATION 
See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 
SOLAR RADIATION/DATA ACQUISITION 
Effects of aerosols and clouds on solar radiation, 5:15103 (ORO— 
5362-T2) 
SOLAR RADIATION/MEASURING METHODS 
Solar energy, 5:15079 (LBL—8619) 
SOLAR RECEIVERS 
See also CAVITY RECEIVERS 
CENTRAL RECEIVERS 
SOLAR RECEIVERS/CORROSION 
Corrosion problems in medium temperature thermal conversion 
systems with aqueous/oil coolants, 5:15256 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
SOLAR RECEIVERS/DESIGN 
Black and veatch receiver design, 5:15453 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
a a desi; ot a solar advanced water/steam receiver, 
$:15277 (SAND. — 79-8073) 
tual design of a solar advanced steam/water receiver, 
5:15278 (SAND—79-8073) 
tual design of an advanced water/steam receiver, 5:15279 
(SA 79-8073) 
External single pass to superheat receiver (For Barstow Pilot 
Plant), 5:15304 (SERI/TP—31-248(Vol.2)(Pt.1)) 
SOLAR RECEIVERS/FORCED CONVECTION 
Experimental investigation of convective losses from solar 
receivers, 5:15282 (SAND—79-8073) 
SOLAR RECEIVERS/HEAT LOSSES 
Experimental investigation of convective losses from solar 
receivers, 5:15282 (SAND—79-8073) 
SOLAR RECEIVERS/MATERIALS 
Material problems related to high temperature structural design of 
water/steam solar receivers, 5:15454 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 
Solar materials R and D overview emphasizing solar thermal 
power systems, 5:15452 (SERI/TP—31-248(Vol.2)(Pt.1)) 
SOLAR RECEIVERS/PERFORMANCE TESTING 
~— ood receiver panel testing at the CRTF, 5:15275 (SAND— 
SOLAR RECEIVERS/STANDARDS 
Material problems related to high temperature structural design of 
water/steam solar receivers, 5:15454 (SERI/TP—31- 
Rh 2(Pt.1)) 
ILAR REFLECTORS/DEFORMATION 
Use of thin glass reflectors for solar concentrators, 5:15445 
(SAND—80-0109C) 
SOLAR REFLECTORS/DESIGN 
Use of thin glass reflectors for solar concentrators, 5:15445 
(SAND—80-0109C 
SOLAR REFLECTORS/FABRICATION 
Use of thin glass reflectors for solar concentrators, 5:15445 
(SAND—80-0109C) 
SOLAR REFLECTORS/IMPACT TESTS 
Simulated hail test facility, 5:15438 (SAND—79-1114) 
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SOLAR REFLECTORS/MATERIALS 
Optical properties of metallic surfaces, small particles and 
— ite coatings for solar energy conversion applications. 
technical report, April 1, 1977-August 31, 1979, 5:15433 
(DOE/ET/20413-—1) 
Survey mirrors and lenses and their required surface accuracy. 
Semiannual technical progress report, September 15, 1978-April 
15, 1979, 5:15423 (ALO—5348-T1) 
SOLAR REFLECTORS/PERFORMANCE 
Survey mirrors and lenses and their required surface accuracy. 
Semiannual technical progress report, September 15, 1978-April 
15, 1979, 5:15423 (ALO—5348-T1) 
SOLAR REFLECTORS/SUBSTRATES 
Cellular glass process, 5:15440 (SAND—79-8073) 
SOLAR REFRIGERATORS/ABSORPTION REFRIGERATION 
CYCLE 


Development and testing of an ammonia-water absorption 
refrigeration system for a cold storage unit using solar energy, 
5:15418 (CONF-791229—) 

SOLAR REFRIGERATORS/DESIGN 

Development and testing of an ammonia-water absorption 
refrigeration system for a cold storage unit using solar energy, 
5:15418 (CONF-791229—) 

SOLAR REFRIGERATORS/PERFORMANCE 

Development and testing of an ammonia-water absorption 
refrigeration system for a cold storage unit using solar energy, 
5:15418 (CONF-791229—) 

SOLAR RIGHTS 

Alternate energy incentives in Oregon, 5:15114 (CONF-790845—) 
SOLAR RIGHTS/LAWS 

Solar access protection in Washington, 5:15117 (CONF-790845—) 
SOLAR RIGHTS/LEGAL ASPECTS 

Legal issues involved in the adoption of a solar zoning ordinance, 
5:15119 (CONF-790845—) 

SOLAR RIGHTS/LEGISLATION 

Solar access: evaluation of present statutes and proposed 

legislation, 5:15116 (CONF-790845—) 
SOLAR SPACE HEATING 

Solar research and design: closing the gap, 5:15332 (CONF- 
790845—) 

Using solar energy to offset peak heating demand, 5:15084 
(CONF-790845— 

SOLAR SPACE HEATING/ANNUAL ENERGY STORAGE 
Analysis of community solar systems for combined space and 
domestic hot water heating using annual cycle thermal energy storage, 

5:15393 (SERI/TP—355-570) 
SOLAR SPACE HEATING/CURRICULUM GUIDES 

Solar energy task force report technical training guidelines, 
5:15583 (SERI/SP—42-345) 

SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 

Neighborhood Technology Program, 5:15341 (CONF-790845—) 

SOLAR SPACE HEATING/ECONOMIC ANALYSIS 

Conservation and solar economics in conventional house designs, 
5:15351 (CONF-790845—) 

SOLAR SPACE HEATING/EDUCATION 

Solar energy task force report technical training guidelines, 
5:15583 (SERI/SP—42-345) 

SOLAR SPACE HEATING/EDUCATIONAL TOOLS 

Solar energy task force report technical training guidelines, 
5:15583 (SERI/SP—42-345) 

SOLAR SPACE HEATING/PUBLIC OPINION 

Collector on every roof and a rock in every garage, 5:15340 
(CONF-790845—) 

SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 
SOLAR THERMAL POWER PLANTS/COMPUTERIZED 

SIMULATION 

BALDR.-1: a solar thermal system simulation, 5:15247 (SERI/ 
TP—35 1-464) 

SOLAR THERMAL POWER PLANTS/CORROSION 

Corrosion problems in medium temperature thermal conversion 
systems with aqueous/oil coolants, 5:15256 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 

SOLAR THERMAL POWER PLANTS/DESIGN 

Solar-powered liquid-metal MHD power systems, 5:15243 
(CONF-791205—19) 

SOLAR THERMAL POWER PLANTS/ECONOMICS 

Effects of regional insolation differences upon advanced solar 
thermal electric yp plant performance and energy costs, 
5:15246 (DOE/JPL/1060—17(Rev.1)) 

SOLAR THERMAL POWER PLANTS/FEASIBILITY 

STUDIES 

Effects of regional insolation differences upon advanced solar 
thermal electric power plant performance and energy costs, 
5:15246 (DOE/JPL/1060—17(Rev.1)) 
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> peng POWER PLANTS/HEAT TRANSFER 
Anhydrous organic heat transfer fluids in medium temperature 
solar conversion, ‘5:15257 (SERI/TP—31-248(Vol.2)(Pt.1)) 
Liquid metal heated steam generators effects of corrosion on 
performance, 5:15254 (SERI/TP__3 1-248(Vol.2)(Pt.1)) 
THERMAL POWER PLANTS/LIQUID-METAL MHD 


S 
powered liquid-metal MHD power systems, 5:15243 
(CONF-791205—19) 
SOLAR THERMAL POWER PLANTS/MATERIALS 

Design of structural ceramic components for solar high 

ord thermal conversion with a gas coolant, 5:15251 
=. I/TP—31-248(Vol.2)(Pt.1)) 

temperature diffusion/materials stability, 5:15252 (SERI/ 

—31-248(Vol.2)(Pt.1)) 

High temperature oxidation of materials in solar thermal 
conversion systems utilizing a gas coolant, 5:15253 (SERI/TP— 
31-248(Vol.2)(Pt.1)) 

Reliability of materials for solar energy. Volume II, Part 1. 
Workshop proceedings, 5:15249 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 

SOLAR THERMAL POWER PLANTS/MEETINGS 

Reliability of materials for solar energy. Volume II, Part 1. 
Workshop proceedings, 5:15249 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 

SOLAR THERMAL POWER PLANTS/PERFORMANCE 

Effects of regional insolation differences upon advanced solar 
thermal electric power plant oD and energy costs, 
5:15246 (DOE/JPL/ 1060—-1 17(Rev.1) 

SOLAR THERMAL POWER PLANTS / REVIEWS 

Solar energy for thermal electric power generation: review of 
concepts, 5:15242 (CONF-790845—) 

SOLAR THERMAL POWER PLANTS/TEST FACILITIES 

Solar thermal conversion test systems design, 5:15250 (SERI/ 
TP—31-248(Vol.2)(Pt.1)) 

SOLAR THERMAL RECE 
See SOLAR RECEIVERS 
SOLAR TRACKING/DESIGN 
— “he one axis tracking system, 5:15429 (CONF- 
1229— 
SOLAR WATER HEATERS/CIRCULATING SYSTEMS 
Solar energy operated system and method (Patent), 5:15400 
SOLAR WATER HEATERS/COMPARATIVE 

EVALUATIONS 

Comparative analysis of six generic solar domestic hot water 
systems, 5:15416 (SERI/TP—351-549) 

SOLAR WATER HEATERS/CONTROL SYSTEMS 

Reliability and maintainability evaluation of solar control systems, 
5:15397 (SOLAR/0903—79/70) 

SOLAR WATER HEATERS/DEMONSTRATION 

PROGRAMS 

Data handbook for the National Solar Energy Demonstration 
Program. Preliminary issue, 5:15321 (DSE—5216-T4) 

Lane County Solar Water Heater Demonstration Program, 
5:15410 (CONF-790845—) 

Solar heating and cooling demonstration program: a descriptive 

summary of HUD Cycle 4 and 4A Solar Residential projects, 
5:15381 (HUD-PDR—455) 
SOLAR WATER HEATERS/DESIGN 

Design, construction and initial operating experience with a 
passively solar heated townhouse, 5:15328 (CONF-790845—) 

Solar ee residential systems, 5:15372 (COO— 
457 

Solar a in Seattle, 5:15363 (CONF-790845—) 

ag WATER HEATERS/ECONOMIC ANALYSIS 
ns residential systems, 5:15372 (COO— 
45 


SOLAR WATER HEATERS/FAILURES 

Application of reliability, maintainability, and availability 
engineering to solar heating and cooling systems, 5:15369 
(CONF-800103—3) 

SOLAR WATER HEATERS/FIELD TESTS 

Solar energy system performance evaluation. Seasonal report for 

a Macon, Geo eorgia, 5:15415 (DOE/NASA/CR— 
1380) 

Solar energy system performance evaluation. Seasonal report for 
— Loxahatchee, Florida, 5:15414 (DOE/NASA/CR— 
161379) 

SOLAR WATER HEATERS/PERFORMANCE 
ign method for parallel solar-heat pump systems, 5:15325 
(CONF-790541—62 

oe results of eleven solar installations in northwest Oregon, 
5:15345 (CONF-790845—) 

Solar energy system performance evaluation. Seasonal report for 
rr —" Loxahatchee, Florida, 5:15414 (DOE/NASA/CR— 
161379) 

Solar water heaters in Pullman, 5:15411 (CONF-790845—) 


SOLID SCINTILLATION DETECTORS/REVIEWS 


Suncatcher Monitoring Project. Final wy September 1, 1977- 
December 31, 1978, 5:15371 (COO—4154-4) 
SOLAR WATER HEATERS/PERFORMANCE TESTING 
Solar energy system ormance evaluation. Seasonal report for 
aT Macon, rgia, 5:15415 (DOE/NASA/CR— 
SOLAR WATER HEATERS/RELIABILITY 
Application of reliability, maintainability, and availability 
(CONT ecbi0 solar heating and cooling systems, 5:15369 
INF-800103—3) 
soLaR WATER HEATERS/SELF-PUMPING SYSTEMS 
Self-pum; r downward heat oy system: vapor bubble pump, 
5:1541 INF-790845—(Su 
SOLAR WATER HEATERS, } FACILITIES 
Phase II experiment test plan: solar photovoltaic/thermal 
residential experiment, os 15370 (COO—4094-65 
SOLAR WATER HEATERS/THERMAL INSULATION 
Development of Sa materials for use in solar energy 


systems. Semi-annual tec tome 5 { 1, 1978- 
January 31, 1979, 5:15432 432 (DOE/CS 353081 Tl 
SOLAR WATER HEATING/ STORAGE 
Analysis of community araune systems ep meme combined space and 
domestic hot water heating using annual cycle thermal energy storage, 
5:15393 (SERI/TP—355-570) 
SOLAR WATER HEATING/CALCULATION METHODS 
rs" Index oh and delivery: program plan, 5:15413 
SOLAR WATER HEATING/CURRICULUM GUIDES 
Solar enerey task force report technical training 
5: art SERI/SP_42-345) 
SOLAR TER HEATING/DEMONSTRATION 
PROGRAMS 
Neighborhood Technology Program, 5:15341 (CONF-790845—) 
SOLAR WATER HEATING/EDUCATION 
Solar energy task force report technical training guidelines, 
5:15583 (SERI/SP—42-345) 
SOLAR WATER HEATING/EDUCATIONAL TOOLS 
Solar energy task force report technical training guidelines, 
5:15583 (SERI/SP—42-345) 
ILAR WIND/ELECTRON DENSITY 
Long-term solar wind electron variations between 1971 and 1978, 


5:16959 
SOLAR WIND/HEAT FLUX 
Possible closure relation for heat transport in the solar wind, 
960 


5:16 
SOLAR WIND/VARIATIONS 
Long-term solar wind electron variations between 1971 and 1978, 
5:16959 
SOLAR-ASSISTED HEAT PUMPS 
Synergistic effect of a solar-assisted heat pump system and 
swimmin, 1, 5:15338 (CONF-790845—) 
eTrex 


SOLAR-ASS 
SIMULATION 
Solar-assisted heat = and computer simulation, 

5:15358 (CONF-79084 

SOLAR-ASSISTED HEAT PUMPS/DESIGN 

Solar er ae residential systems, 5:15372 (COO— 
4577-9) 

SOLAR-ASSISTED HEAT PUMPS/ECONOMIC ANALYSIS 

Solar  emanmanduemnaias residential systems, 5:15372 (COO— 
4577-9) 

SOLAR-ASSISTED HEAT PUMPS/OPTIMIZATION 
—— of solar assisted heat pump systems via a simple 

roach, 5:15323 (BNL—27316) 

SOLAR- ARCASSIST ED wong PUMPS/PERFORMANCE 
Solar-assisted heat =“ and computer simulation, 

5:15358 (CONF-79084 

SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 

TESTING 


Results of Me pe mode performance tests of a solar-assisted heat 
eos rt, 5:15386 (N—79-21617) 
ASSISTED POWER WER SYSTEMS 


Solar central receiver hybrid ‘ow system sodium-cooled 
t, 5:15311 (SAND '9-8073) 
SOLDE JOINTS/THERMAL FATIGUE 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 

(BDX—613-2341) 

Se camer nd dip S150 
tiple layer lel connected air-core inductor : 

LID ELECTROL ‘OLYTES/MATERIALS 


D HEAT PUMPS/COMPUTERIZED 


gg te fuel cell research and development. Final 
technical status report, June 1977-September 1978, 5:15979 


(SAN—1485-2) 
LID SCINTILLATION DETECTORS/IMAGES 
Merit of Ge and Na(T1) detectors as determined by image 
efficiency and scatter rejection, 5:16755 
SOLID SCINTILLATION DETECTORS/REVIEWS 
— scintillators. A review of techniques and applications, 
716404 





SOLID STATE LASERS/DESIGN 


SOLID STATE LASERS/DESIGN 
High-power phosphate-glass laser system: design and performance 
characteristics, 5:16311 
SOLID STATE LASERS/PERFORMANCE 
High-power phosphate-glass laser system: design and performance 
characteristics, 5:16311 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
TAILINGS 
WOOD WASTES 
SOLID WASTES/WASTE MANAGEMENT 
A workforce and training profile for solid waste management and 
resource recovery. Final report, 5:16088 (PB—298612) 
SOLIDS/ION COLLISIONS 
Electron and photon stimulated desorption, 5:16976 (SAND—80- 
0597C) 
SOLIDS/PHOTON COLLISIONS 
= and photon stimulated desorption, 5:16976 (SAND—80- 
0597C) 
SOLVENT-REFINED COAL/COMBUSTION PROPERTIES 
Preparation of a coal conversion systems technical data book. 
Project 61003 quarterly report, November 1, 1978-January 31, 
1979, 5:14647 (FE—2286-44) 
SOLVENT-REFINED COAL/GROUND DISPOSAL 
Synfuels, 5:15042 (PNL—3300(Pt.2)) 
SOLVENT-REFINED COAL/HYDROCRACKING 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
ene 5:14696 (ORO—3054-T4(Pt.C 
SOLVENT-REFINED COAL/LC-FINING 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
production, 5:14696 (ORO—3054-T4(Pt.C)) 
SOLVENT-REFINED COAL/NUCLEAR MAGNETIC 
RESONANCE 
Development and application of analytical techniques to 
a of donor solvent liquefaction. Quarterly progress 
port, December 1978-Feb 1979, 5:14703 —2696-T3) 
SOLVENT- REFINED COAL/PERFORMANCE TESTING 
Full-scale oy boiler test with solvent refined coal , 5:14690 
SOLVENT-REFINED COAL/REFINING 
SRC-I coal refinery. Task 3C. Liquid fuels and clean coke 
production, 5:14696 (ORO—3054-T4(Pt.C)) 
LVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 
SOLVENTS/REFRACTIVITY 
Physics of solids and macromolecules, 5:17156 (ORNL—5308) 


See SOUND WAVES 
SOUND WAVES/SCATTERING 

New way to calculate scattering of acoustic and elastic waves. II. 
Application to elastic waves scattered from voids and fixed 
rigid obstacles, 5:17154 

SOUTH CAROLINA/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

SOUTH CAROLINA/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

SOUTH DAKOTA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Hot Springs NTMS Quadrangle, South Dakota (NURE 
program), 5:14889 (GJBX—27(80)) 

SOUTH DAKOTA/GEOLOGICAL SURVEYS 

Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 

SOUTH DAKOTA/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Watertown quadrangle of South Dakota/Minnesota. Final 
report, 5:14881 (GJBX—13(80)(Vol.2)(Watertown)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank quadrangle of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX— 

13(80)(V ol.2)(Milbank)) 
SOUTH DAKOTA/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Watertown quadrangle of South Dakota/Minnesota. Final 
report, 5:14881 (GJBX—13(80)(Vol.2)(Watertown)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank quadrangle of of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX— 

13(80)(V ol.2)(Milbank)) 
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SOUTHWEST REGION 
See also ARKANSAS 
LOUISIANA 
NEW MEXICO 
OKLAHOMA 


TEXAS 
SOUTHWEST REGION/SOLAR POWER PLANTS 
Southwest Project: resource/institutional requirements analysis. 
Volume I. Executive summary, 5:15244 (DOE/CS/8720—1) 
Southwest Project: resource/institutional requirements analysis. 
Volume II. Technical studies, 5:15245 (DOE/CS/8720—2) 
SOVIET UNION 
See USSR 
SOYBEANS/BIOCHEMICAL REACTION KINETICS 
Measuring air on uptake by plants: nitrogen dioxide, 5:16865 
SOYBEANS/DRYIN 
Application of as energy to industrial drying of soybeans: Phase 
III, performance evaluation. Final report, 5:15407 (QRO—5122- 


Tl) 
SOYBEANS/FOOD PROCESSING 
Recovery of residual heat in the extraction of oil seeds and in the 
hydrogenation edible oils and fats, 5:16074 
SOYBEANS/PRODUCTIVITY 
Air pollution effects on food quality. Final progress report. CAES 
No. 555-80, 5:16862 (COO—4331-07) 
SOYBEANS/SOLAR DRYING 
Application of solar energy to industrial drying of soybeans: Phase 
III, performance evaluation. Final report, 5:15407 (OQRO—S5122- 
Tl 


SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
Economic and social costs of coal gasification vs coal electricity 
for providing space heat to the Central US, 5:14755 (CONF- 
791204—24 
SPACE HEATING/LIFE-CYCLE COST 
Evaluation of residential building energy-performance standards 
(Use of DOE-2 program), 5:16004 (LBL—9816) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE VEHICLES/EXHAUST GASES 
Effects of rocket exhaust products in the thermosphere and 
yo 5:16966 (LA—8233-MS) 
SPACE VEHICLES/MAGNETIC REFRIGERATORS 
Magnetic refri op pede for a! applications: report on a design 
study, 5:16291 (LA—8134 
SPACE VEHICLES/THERMAL ENERGY STORAGE 
EQUIPMENT 
Thermal energy storage demonstration unit for Vuilleumier 
cryogenic cooler (Hi-Cap unit number 2). Addendum. Final 
a 1 February-31 July 1978, 5:15846 (AD-A—068816) 
SPA POWER SUPPLIES/SILICON SOLAR CELLS 
Results of the solar cell experiments aboard the NTS-2 satellite 
after 447 days in orbit. Interim report, 5:15194 (AD-A—069082) 
SPARK IGNITION ENGINES/EXHAUST GASES 
Directions in automotive engine research and development, 
5:16102 (CONF-800212—2) 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Directions in automotive engine research and development, 
5:16102 (CONF-800212—2) 
SPARK IGNITION ENGINES/RESEARCH PROGRAMS 
Directions in automotive engine research and development, 
5:16102 (CONF-800212—2) 
SPATIAL DISTRIBUTION/STOCHASTIC PROCESSES 
Estimation of expected values of environmental pollutants with 
lognormal and gamma distributions, 5:16560 (NVO— 


192(Vol.2)) 
SPATIAL DISTRIBUTION/VARIATIONS 
Two studies in variability for soil concentrations: with aliquot size 
and with distance, 5:16578 (NVO—192(Vol.2)) 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/SYNCHROTRON RADIATION SOURCES 
Installation and thermal design of synchrotron radiation beam 
rts at SPEAR, 5:16394 
SP Y SELECTIVE SURFACES 
Selective paint development. Technical progress report, 5 
December 1978-31 July 1979, 5:15422 (ALO—4287-T2) 
SPECTRALLY SELECTIVE SURFACES/ABSORPTIVITY 
Absorptance and emitting measurements on selective black 
chrome surfaces, 5:15428 (CONF-791229—) 
SPECTRALLY SELECTIVE SURFACES/EMISSIVITY 
Absorptance and emitting measurements on selective black 
chrome surfaces, 5:15428 (CONF-791229—) 
Measurement of the total hemispherical emittance of copper and 
of spectrally selective surfaces. Report No. 2992, 5:15431 
(COO—3151-80) 





MAY 31, 1980 


SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Optical properties of metallic surfaces, small particles and 
fe pon coatings for solar energy conversion applications. 
Final technical report, April 1, 1977-August 31, 1979, 5:15433 
(DOE/ET/20413—1) 
SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
MASS SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/SENSITIVITY 
Microwave spectrometer for the detection of transient gaseous 
species, 5:16409 (LBL—7293) 
SPENT FUEL CASKS/CLOSURES 
Methods for evaluating the leak tightness of spent fuel container 
closures, 5:14928 (NUREG/CR—1312) 
SPENT FUEL CASKS/REMOTE HANDLING 
Spent fuel handling and storage facility for an LWR fuel 
reprocessing plant, 5:14922 (DPSTD-AFCT—77-7) 
SPENT FUEL ELEMENTS/ACTIVITY LEVELS 
Spent fuel data base: commercial light water reactors (PWR; 
BWR), 5:15730 (UCRL—15186) 
SPENT FUEL ELEMENTS/DESTRUCTIVE TESTING 
Laser microsampling method for determination of retained fission 
gas in irradiated nuclear fuels (LMFBR), 5:15758 (ANL—79-86) 
SPENT FUEL ELEMENTS/FISSION PRODUCTS 
Laser microsampling method for determination of retained fission 
in irradiated nuclear fuels (LMFBR), 5:15758 (ANL—79-86) 
SPENT FUEL ELEMENTS/LAND TRANSPORT 
Individual and collective doses associated with the transport of 
irradiated magnox fuel within the UK, 5:14997 (CEGB-RD/B/ 


N—4440) 
SPENT FUEL ELEMENTS/RADIATION HAZARDS 
Individual and collective doses associated with the transport of 
irradiated magnox fuel within the UK, 5:14997 (CEGB-RD/B/ 
N—4440 


) 
SPENT FUEL STORAGE 
Spent fuel data base: commercial light water reactors (PWR; 
BWR), 5:15730 (UCRL—15186 
SPENT FUEL STORAGE/COMPATIBILITY 
Materials interaction test summary description, 5:14959 (HEDL- 
TC—1331(Rev.1)) 
SPENT FUEL STORAGE/COST 
Spent fuel storage capacity in new reactors, 5:14925 (DOE/SR- 
SF—2003) 
Spent LWR fuel storage costs: reracking, AR basins, and AFR 
basins, 5:14924 (DOE/SR-SF—2002(Rev. 1)) 
SPENT FUEL STORAGE/DEMONSTRATION PROGRAMS 
Spent fuel characterization plan for dry surface storage 
demonstration tests, 5:14926 (HEDL-TC—1334(Rev.1)) 
SPENT FUEL STORAGE/FAILED ELEMENT DETECTION 
Fuel-clad failure detection. Final report, task 1, 5:14923 (DOE/ 
ET/47906—2) 
SPENT FUEL STORAGE/TEMPERATURE DISTRIBUTION 
Possibility of multiple temperature maxima in geologic repositories 
ak - fuel from nuclear reactors, 5:14929 (ORNL/TM— 


7024) 
SPENT FUELS/TRANSPORTATION SYSTEMS 
Program strategy document for the Nuclear Materials 
Transportation Technology Center, 5:14930 (SAND—79-1402) 
SPENT SHALES/BIOLOGICAL EFFECTS 
Retorted oil shale effects on soil microbiological characteristics, 


5:16561 
SPENT SHALES/SORPTIVE PROPERTIES 
Oil shale research, 5:14836 (LBL—8619) 
SPIN ORIENTATION/COMPUTERIZED SIMULATION 
Survey of eight-magnet spin precession snakes, 5:16379 (ANL- 
HEP-PR—79-44) 
SPLEEN/BIOLOGICAL RADIATION EFFECTS 
Investigation of the mechanism of therapeutic effect of DNA 
— on experimental radiation sickness (‘y rays; mice), 


5:168 
SPLEEN/ BLOOD FLOW 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
5:16812 
SPLEEN/RADIOSENSITIVITY 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 


5:16812 
SPLEEN COLONY FORMATION/BIOLOGICAL RADIATION 
EFFECTS 


Investigation of the mechanism of therapeutic effect of DNA 
= on experimental radiation sickness (‘y rays; mice), 


STAINLESS STEELS 


SQUID be jo oe al 
wr AY the characteristics of planar thin-film 
UIDS 5:1 [a Redd 


UID DEVICES/PERFORMAN 
tal study ofthe chracer tics of planrthin-flm 
UIDS, 5:1 yep Hs 


IN DYNAMICS 
Species composition and local movement of small mammals on the 
Radioactive Waste it Complex, Idaho National 
ineering Laboratory Site, 5:16593 TIDDO. 12088) 
SRC EMO) TION PLANTS 
SRC-I coal refinery. Task 3C. fuels and clean coke 
Boy pone pe 5:14696 agg T4(Pt.C)) 
Ss or refinery. Task 4. Management plan, 5:14697 (ORO— 


SRC PRO PROCRSS/MANAGEMENT 
SRC-I cy refinery. Task 4. Management plan, 5:14697 (ORO— 
SRC-II PROCESS 
Catalytic hydrogenation of coal-derived liquids. Interim 
iber-November 1979, 5:14689 s034-17) 


Septem! 
—— of = Texaco s 
of hydrogen Yom SR SRE lceidue, 5 residue, 5: 1503 5059 (ORNL 
en7 6) 


i helium brittlement of -charged 
w-temperature helium em tt of tritium 
stainless steel, 5:16146 (DP-MS— os 
eee pede nem dee perl f -charged 
w-temperature t of tritium 
stainless steel, 5:16146 (DP-MS—79-64) 
‘AINLESS STEEL-304/CORROSIO me 
Oxidation of selected alloys during in superheated steam 
at 482 and 538°C, 5: 16176 (ORNL/TM—7i 14) 
STEEL-304/FATIGUE 
F of weldments in nuclear pressure vessels and piping, 
5:161 pt pe ye 
'AINLESS STEEL-304, 


/HEAT AFFECTED ZONE 
ra testing for detection of IGSCC, 5:16144 (DOE/TIC— 
STAINLESS STEEL-304/MATERIALS DRILLING 
Metallurgical effects from conventional, EDM, and 
electrochemical 


5:16124 (RFP—3066) 

STAINLESS STEEL-304, ings 

Measured residual stresses in Type 304 stainless steel piping butt 
weldments, 5:16143 (DOE/ TIC 11126) 
STAINLESS STEEL-304/WELDED JOINTS 

Fatigue of weldments in nuclear pressure vessels and piping, 

5:16148 (NUREG/CR—1351) 
Thermo-mechanical process for treatment of welds, 5:16122 


(CONF-800316—2 
'AINLESS LIDIFICATION 
Solidification behavior of austenitic stainless steel filler metals, 
5:16134 (ORNL/TM—7116) 
STAINLESS STEEL-308/WELDED JOINTS 
Thermo-mechanical process for treatment of welds, 5:16122 
(CONF-800316—2 
'AINLESS STEEL-310/SOLIDIFICATION 
Solidification behavior of austenitic stainless steel filler metals, 
5:16134 (ORNL/TM—7116) 
STAINLESS STEEL-3 STEEL-316/FATIGUE | 
Minutes of US/UKAEA meeting on high cycle 
Type 316 stainless steel held January 10, foeo eNom seit 145 
E/TIC—11129) 
STAINLESS STEEL-316/MATERIALS TESTING 
Alloy development for irradiation performance in fusion 
Annual rt, September 1978- ber 1979, 5:16181 
(COO—S098-(MIT-NRL-003)) 
STAINLESS STEEL- ee wie fy 
Alloy mer pene rg for irradiation 


(COO, = oe ber 1978- ber mber 1979, Niel cg 
COO —5098-M NRL-003)) 


STAINLESS STEEL-316/MICROSTRUCTURE 
Alloy development for irradiation performance in fusion 
ual COO 568M tember 1978- ber 1979, 5:16181 
-NRL-003)) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Alloy development for irradiation formance in fusion reactors. 
Annual rt, ber 1978. ber 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
STAINLESS STEEL-316/STRAIN RATE high 
: =_— . 
Type 316 stainless steel anuary 10, foto ORNL, 51 145 
IE/TIC—11129) 
STAINLESS STEELS 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 


Minutes of US/UKAEA 
See also STAINLESS STEEL-304 





STANDARD MAN 


of baictee flanges after a high temperature vacuum 
ans, 5:1639 
STANDARD MAN 
See REFERENCE MAN 
STANDARDS 
See also SAFETY STANDARDS 
STANDARDS/EVALUATION 
Technical assessment of the report, Health Effects for Short-Term 
exalt 18/000 to > Dioxide, US EPA. Final report, 5:16490 


ARDS (SAFETY) 
or SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STAR EVOLUTION/SPECTROPHOTOMETRY 
Observational studies of pre-main-sequence evolution, 5:16957 
STARCH/MET. ABOLISM 


Light-dark regulation of starch metabolism in chloroplasts. I. 
vels of metabolites in chloroplasts and medium during light- 
dark transition, 5:16750 
STARFIRE TOKAMAK/BREEDING BLANKETS 
Mas) a commercial tokamak reactor, 5:17208 (ANL/FPP/ 
—1 
STARFIRE TOKAMAK/COOLING SYSTEMS 
a a commercial tokamak reactor, 5:17208 (ANL/FPP/ 
—125 
STARFIRE TOKAMAK/DESIGN 
Starfire: a commercial tokamak reactor (Overview of major 
), 5:17210 (CONF-791204—23) 
STA TOKAMAK/IMPURITIES 
Impurity control system for the STARFIRE commercial fusion 
reactor, 5:17178 (CONF-791102—122) 
STARFIRE TOKAMAK/MAGNET COILS 
STM 125) a commercial tokamak reactor, 5:17208 (ANL/FPP/ 
STARFIRE TOKAMAK/MAINTENANCE 
Maintenance considerations of the Starfire Commercial Tokamak, 
5:17265 (CONF-791102—107) 
STARFIRE: a commercial tokamak reactor, 5:17208 (ANL/FPP/ 


TM—125) 
STARFIRE TOKAMAK/SPECIFICATIONS 

Results of systems studies for the STARFIRE commercial 
tokamak, 5:17209 (CONF-791102—126) 

STATE GOVERNMENT/DECISION MAKING 
Science and technology advice for the executive the Michigan 
ex » S 159131 ¢PB—294738) 
STATE GOVERNMENT/POLLUTION REGULATIONS 

Compilation and analysis of state regulations for So2, NOx, 
opacity, continuous monitoring and applicable test methods. 
Stati source enforcement series. Executive summary. Final 

rt, 1977, 5:16461 (PB—295997) 
STATE GOVERNMENT/REGIONAL COOPERATION 

Northeastern Legislative Leaders Energy Project, 1978. Final 
report, June 1975-June 1978, 5:15916 (PB—297545) 

Northeastern Legislative Leaders Energy Project, annual report, 
5:15918 (PB—297748) 

STATIONARY POLLUTANT SOURCES 

(Used for general articles when sources are not named. See also 

ific stationary sources, e.g., Fossil-fuel Power Plants.) 
also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 

ABATEMENT 

Compliance status of major air pollution facilities. Final report, 
% 16492 (PB—294953 

STATIONARY POLLUTANT SOURCES/REGULATIONS 

Compilation and analysis of state regulations for SO2, NOx, 

opacity, continuous monitoring, and applicable test methods. 
source enforcement series. Volume I. Final report, 
1977, 5:16462 (PB—295998) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume III. Final report, 
1977, 5:16464 (PB—296000) 

STATISTICAL MECHANICS/DISTRIBUTION FUNCTIONS 

Theoretical method for determining particle distribution functions 
of classical systems, 5:17157 

STATISTICS 
See also REGRESSION ANALYSIS 

Nonparametric maximum likelihood estimation of spatial patterns 

Technical report No. 29, 5:17286 (DOE/EY/22874—-60) 
STEAM/CORROSIVE EFFECTS 
Oxidation of selected alloys during 25,000 h in superheated steam 
at 482 and 538°C, 5:16176 (ORNL/TM—7114) 
GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS/CORROSION 

Liquid metal heated steam or effects of corrosion on 

performance, 5:15254 (SERI/TP—31-248(Vol.2)(Pt.1)) 
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STEAM GENERATORS/FAILURES 
Possible envirc hanced cracking problems in solar- 
wered steam-; enerators, 5:15420 (SER. —31- 
o1.2)(Pt. 1) 
GENERATORS/OPERATION 
600 MW series steam generator redesign, 5:15677 (CONF- 
790167—(Vol.2)) 
M GENERATORS/PERFORMANCE 
Liquid metal heated steam we effects of corrosion on 
performance, 5:15254 (SERI/TP—31-248(Vol.2)(Pt.1)) 
STEAM GENERATORS/REACTOR INSTRUMENTATION 
Measurement of quality in two-phase flow around tube bundles 
payee 5:15749 (WAPD-TM— 1434) 
jJECTION/TRANSPORT 
anhenes of techniques for thermally efficient delivery of 
steam to deep reservoirs (DEEP STEAM Project), 5:14771 
(SAND—79-1745C) 
TURBINES/EFFICIENCY 
R and D for improved efficiency small steam turbines, Phase I. 
Technical om report, April-September 1979, 5:15683 
(NREC— 1380-1) 
ge A TURBINES/FAILURES 
roblem: answers and comments, 5:15678 (CONF- 
T9016 —(Vol.2)) 
STEAM TURBINES/LUBRICATING OILS 
Reduced forced outage rates through clean turbine lube oil 
systems, 5:15676 (CONF-790167—(Vol.1)) 
STEAM TURBINES/MARKET 
R and D for improved efficiency small steam turbines, Phase I. 
Technical one report, April-September 1979, 5:15683 
(NREC—1380-1) 
STEAM TURBINES/PERFORMANCE 
a of turbines in variable steam extraction conditions, 
STEAM TURBINES/RETROFITTING 
es of turbines in variable steam extraction conditions, 
STEAM TURBINES/SPECIFICATIONS 
R and D for improved efficiency small steam turbines, Phase I. 
Technical —— report, April-September 1979, 5:15683 
(NREC—1380-1 
STEAM-IRON PROCESS/FEASIBILITY STUDIES 
Development of the steam-iron process for hydrogen production. 
Final report, July 1, 1976 through September 30, 1978, 5:15038 
(FE—2435-38) 
STEEL-ASTM-A508/FATIGUE 
Fatigue of weldments in nuclear pressure vessels and piping, 
:16148 (NUREG/CR—1351) 
STEEL-ASTM-A508/PHYSICAL RADIATION EFFECTS 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 forgings, 5:16182 (NUREG/CR—1158) 
STEEL-ASTM-AS508/TENSILE PROPERTIES 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 forgings, 5:16182 (NUREG/CR—1158) 
STEEL-ASTM-AS08/WELDED JOINTS 
Fatigue of weldments in nuclear pressure vessels and piping, 
:16148 (NUREG/CR—1351) 
Tensile properties of irradiated and unirradiated welds of A533 
steel pn and A508 rhea > 5:16182 (NUREG/CR—1158) 
STEEL-ASTM-AS16/F 
Fatigue of weldments in nuclear pressure vessels and piping, 
5:16148 (NUREG/CR—1351) 
ye om ach pn wo JOINTS 
i of weldments in nuclear pressure vessels and piping, 
6148 (NUREG/CR—1351) 
STEEL-ASTM-AS533-B/FATIGUE 
Fatigue of weldments in nuclear pressure vessels and piping, 
5:16148 (NUREG/CR—1351) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Effect of crack length and side grooves on the ductile fracture 
bo agro ‘teen of ASTM A533 steel, 5:16147 (NUREG/ 
STEEL-ASTM-AS533-B/PHYSICAL RADIATION EFFECTS 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 forgings, 5:16182 (NUREG/CR—1158) 
STEEL-ASTM-AS33- B/TENSILE PROPERTIES 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 for; 5:16182 (NUREG/CR—1158) 
STEEL-ASTM-AS33- B/WEL ED JOINTS 
Fatigue of weldments in nuclear pressure vessels and piping, 
5:16148 (NUREG/CR—1351) 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 forgings, 5:16182 (NUREG/CR—1158) 


See also AUSTENITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-A508 
STEEL-ASTM-A516 
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STEELS/CORROSION 
Results of thirty months a heric corrosion testing in St. 
Louis, Mo., USA, 5:15459 (SERI/TP—31-248(Vol.2)(Pt.1)) 
STEELS/FABRICA TION 
Monobeam: prototype test and development. Final repo: 
Feb , 1976- ber 31,1978, 5:16051 (COO 2861- 1) 
STEELS UTRON SPECTRA 
Health physics research reactor, 5:16794 (ORNL—5308) 
STEM /CELL PROLIFERATION 
Processes of proliferation and migration of hemopoietic stem cells 
of irradiated mice, as related to treatment of the 
reticuloendothelial system, 5:16821 
STEM CELLS/MIGRATION 
Migration of hemopoietic stem cells and B lymphocytes from bone 
marrow to the spleen in the presence of phenylhydrazine- 
induced anemia (Mice), 5:16820 
STEM CELLS/SPLEEN COLONY FORMATION 
Processes of proliferation and migration of hemopoietic stem cells 
of irradiated mice, as related to treatment of the 
reticuloendothelial system, 5:16821 
STIRLING ENGINES/FUEL ECONOMY 
Directions in automotive engine research and development, 
5:16102 (CONF-800212—2) 
STIRLING ENGINES/RESEARCH PROGRAMS 
Directions in automotive engine research and development, 
5:16102 (CONF-800212 5) 
STIRLING ENGINES/SPARK IGNITION ENGINES 
Directions in automotive Dn, a research and development, 
5:16102 ye _ 
'OCHASTIC P ROCESSES/COMPARATIVE EVALUATIONS 
Estimation of expected values of environmental pollutants with 
evel} _ gamma distributions, 5:16560 (NVO— 
STOCHASTIC PROCESSES/ITERATIVE METHODS 
Estimation of spatial pattern for environmental contaminants, 
5:16576 (NVO—192(Vol.2)) 


‘OCKS 
See INVENTORIES 
STOMACH/DELAYED RADIATION EFFECTS 
State of muscular coat of the stomach following local irradiation 
(X rays; rats), 5:16824 
STOMACH/EARLY RADIATION EFFECTS 
State of muscular coat of the stomach following local irradiation 
(xX he py rats), 5:16824 
STOMATA/TEMPERATURE EFFECTS 
Environmental influences on open stomates of a Crassulacean acid 
metabolism plant, Agave deserti, 5:16763 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 


SPEAR 
STORAGE RINGS/FREE ELECTRON LASERS 
Free electron laser and its possible developments, 5:16314 
uv free electron lasers for synchrotron radiation sources, 5:16391 
(BNL—27317) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS 
See also HURRICANES 
TORNADOES 
STORMS/FORECASTING 
Severe thunderstorm systems, 5:16434 (DOE/TIC—11059) 
Storm surges, 5:16630 (DOE/TIC—11059) 
STOVER 


See AGRICULTURAL WASTES 
STRAND BREAKS/BIOLOGICAL REPAIR 
Structural integrity of DNA and radiosensitivity of cells as a 
function of balance of DNA and protein synthesis (Effects of 
various inhibitors of DNA or protein synthesis (y rays, MMS, 
naidixic acid, thymine deprivation) on radiosensitivity of E. 
coli), 5:16776 
STRATEGIC PETROLEUM RESERVE 
Strategic Petroleum Reserve annual report, 5:14818 (DOE/RA— 


004 
STRATEGIC PETROLEUM RESERVE/PUMPING 
Analysis of West Hackberry interim withdrawal system, 5:14819 
(SAND—79-1414) 
STRATEGIC PETROLEUM RESERVE/SITE SELECTION 
Napoleonville cavern usability in the SPR: a preliminary 
geotechnical assessment, 5:14820 (SAND—80-0189) 
STRAW/FERMENTATION 
Design, fabrication and operation of a biomass fermentation 
facility. Technical progress report No. 2, January 1-March 31, 
1979, 5:15060 (DSE__ 3060-12) 
STREAK PHOTOGRAPHY/CAMERAS 
Electro-optical streak camera system for use at 1.3 xm, 5:16410 
(SAND—79-1919C) 


See also RIVERS 


SULFHYDRYL COMPOUNDS 


STREAMS/WATER CURRENTS 
Streamflow forecasting, 5:16919 (DOE/TIC—11059) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
BASS/BEHAVIOR 
Summer habitat selection by striped bass, Morone Saxatilis, in 
on Reservoir, Tennessee, 1977, 5:16844 (ORNL/TM— 
STRIPED BASS/HABITAT 
Summer habitat selection by striped bass, Morone Saxatilis, in 
oon Reservoir, Tennessee, 1977, 5:16844 (ORNL/TM— 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRONG INTERACTIONS/RESEARCH PROGRAMS 
Inelastic strong interactions at high energies. Annual p 
oni June 1, 1979-May 1, 1980 (Univ. of Cincinnati, 6/1/79-5/ 
80), 5:17029 (COO—2978-5) 
INTIUM/ADSORPTION 


“(ae studies of radionuclide distributions between selected 
groundwaters and ont eae media, 5:14960 (LA-UR—80-437) 
STRONTIUM/DESO) 
Laboratory studies of radionuclide distributions between selected 
s17-7, and geologic sam. 5:14960 (LA-UR—80-437) 
STRONTIUM 85 
Evaluation of i eet mi — land burial. Water chemistry at 
a sine low-level radioactive waste 


ites. Quarterly > my sapest October-December 19 
5: 14965 (NUREG/ER 25) 


STRONTIUM 90/P’ 
a oe ores disposal at the Idaho National Engineerin; 
and resultant waste plumes in the Snake River Plain 


afer, 5 5:16678 (IDO—12088) 
STRONTIUM 90/RADIATION MONITORING 


Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 
STRONTIUM 90/RADIONUCLIDE KINETICS 
Environmental physiology, 5:16874 (LBL—7448) 
STRONTIUM 90/SEPARATION PROCESSES 
Sequential separation of Sr, **°Pu, and **! Am, 5:16247 (NVO— 
192(Vol.1)) 
STRONTIUM CHLORIDES/ELECTRON DIFFRACTION 
Size effects in the crystal field of small dielectric particles of 
SrCl:Gd**, 5:16220 
STRONTIUM CHLORIDES/FABRICATION 
Size effects in the crystal field of small dielectric particles of 
SrCk:Gd*, 5:16220 
STRONTIUM CHLORIDES/LATTICE PARAMETERS 
Size effects in the crystal field of small dielectric particles of 
SrCl:Gd*, 5:16220 
STRONTIUM CHLORIDES/SURFACE TENSION 
Size effects in the crystal field of small dielectric particles of 
SrCle:Gd*, 5:16220 
STRONTIUM OXIDES/THERMODYNAMIC PROPERTIES 
Use of CaF? as solid electrolyte in galvanic cells for 
thermodynamic study of refractory double oxides, 5:16203 
(CONF-7706168—) 


See FASTENERS 
POLYMERS 
See POLYSTYRENE 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBSTRATES/MASKING 

Development of a method of producing etch resistant wax 
patterns on solar cells. Quarterly technical report No. 2, 1 April 
1979-30 June 1979, 5:15158 (DOE/JPL/955324—2) 

SUCCINIC ACID/MEMBRANE TRANSPORT 
Citrate and succinate uptake by potato mitochondria, 5:16738 
SUGAR BEETS/FOOD PROCESSING 

Energy economics of ev a. and drying processes (In 
German), 5:16052 (INKA-Conf—79-377-001) 

Technical and rr feasibility of membrane technology. First 
technical quarterly progress a, 17 September 1979-17 
Decsniner 1979, 2 16030 (BSDF—39-1Q-79) 

SULFATES/ECOLOGICAL CONCENTRATION 

Pine oa canopy throughfall measurements, 5:16449 (N—79- 

23611) 
SULFATES/MONITORING 
Summary of audit performance: measurement of SO2, NO2, CO, 
sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
SULFATES/SPECTROSCOPY 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
SULFA /STATISTICS 

Development of improved methods for predicting air quality 
levels in the south coast air basin. Final report 1974-77, 5: 16466 
(PB—296098) 

SULFHYDRYL COMPOUNDS 
See THIOLS 





SULFITES/DOSE-RESPONSE RELATIONSHIPS 


SULFITES/DOSE-RESPONSE RELATIONSHIPS 
Emission of ethylene and ethane by leaf tissue exposed to injurious 
concentrations of sulfur dioxide or bisulfite ion, 5:16867 
SULFITES/REDUCTION 
a cation radicals of isobacteriochlorins: implications for nitrite and 
sulfite reductases, 5.15063 
SULFONIC ACID ESTERS 
See also EMS 
METHYL METHANESULFONATE 
SULFONIC ACID ESTERS/BIOLOGICAL EFFECTS 
Sperm shape abnormalities induced by ar 
hydrocarbons and industrial chemicals. EPA-1AG-D6-E681- 


AN, Progress report, July 1, 1978-December 31, 1978, 5:16875 
(UCID—18222-78) 
SULFONIC ACIDS 
See also TAURINE 
SULFONIC ACIDS/ELECTRIC CONDUCTIVITY 
New electrolytes for direct methane fuel cells. Final report, 
January 10,1977-January 9, 1979, 5:15977 (DOE/ET/11321— 


Tl) 
SULFONIC ACIDS/STABILITY 
New electrolytes for direct methane fuel cells. Final report, 
January 10,1977-January 9, 1979, 5:15977 (DOE/ET/11321— 


Tl 
SULFONIC ACIDS/SYNTHESIS 
New electrolytes for direct methane fuel cells. Final report, 
January 10,1977-January 9, 1979, 5:15977 (DOE/ET/11321— 
T 


1) 
SULFUR 
Accumulation of atmospheric sulfur by and sulfur-supplying 
capacity of soils, 5:16864 (PB—298875) 
SULFUR/BIOLOGICAL LOCALIZATION 
Potential for gaseous contamination from energy extraction 
processes in the northern Great Plains, 5:16558 (IS—4733) 
SULFUR/CHEMISTRY 
Chemistry of potassium and sulfur in entrained flow gasifiers. Task 
report No. 6, January-March 1979, 5:14627 (METC/TR—171) 
SULFUR/NUCLEAR REACTION ANALYSIS 
Design, construction, and characterization of a facility for neutron 
capture gamma ray analysis of sulfur in coal using californium- 
252, 5:14704 (IS-T—874) 
SULFUR/RECOVERY 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical desigu. Volume VII. 
Sulfur recovery; tail gas treating, 5:14659 (FE—2582-1(Vol.7)) 
SULFUR/REMOVAL 
Economic evaluation of the TRW Gravichem process: one unit 
train per day of coal, 5:14622 (FE/EES—79/10) 
Economic evaluation of the modified TRW Gravichem process: 
one unit train per day of coal, 5:14623 (FE/EES—79/11) 
SULFUR 32 TARGET/NEUTRON REACTIONS 
Neutron total cross section of sulfur (15 to 1100 keV), 5:17063 
(ORNL—5498) 
SULFUR 35/UPTAKE 
Assay for trombopoietin: A comparison of time of isotope 
incorporation into platelets and the effects of different strains 
and sexes of mice, 5:16751 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 
Instrumental analysis of sulfur compounds in coal process streams. 
Quarterly technical progress report, July-September 1979, 
5:16236 (FE—2710-8) 
SULFUR DIOXIDE/ATMOSPHERIC CHEMISTRY 
The interaction between urbanization and land: Quality and 
quantity in environmental planning and design. Air quality 
evaluation. Technical documentation, 5:16453 (PB—294564) 
SULFUR DIOXIDE/CORROSIVE EFFECTS 
High temperature corrosion studies. A. I1 »n: based superalloy in 
/Oz atmospheres. B. Gas: solid reaction with formation of 
volatile species, 5:16174 (IS-T—893) 
Limestone sorbent regeneration in externally fired rotary kilns, 
5:14749 (ANL/CEN/FE—79-12) 
SULFUR DIOXIDE/DOSE-RESPONSE RELATIONSHIPS 
Emission of ethylene and ethane by leaf tissue exposed to injurious 
concentrations of sulfur dioxide or bisulfite ion, 5:16867 
SULFUR DIOXIDE/INTERACTIONS 
Interaction between SO» and refractory oxides, 5:16215 (CONF- 
7706168—) 
SULFUR DIOXIDE/MONITORING 
Summary of audit performance: measurcment of SO2, NO2, CO, 
sulfate, nitrate, lead, and hi-vol flow rate, 5:16454 (PB—294821) 
SULFUR DIOXIDE/OXIDATION 
a aerosol research, 5:16427 (LBL—8619) 
SULFUR DIOXIDE/PHOTOSYNTHESIS 
Ecological investigation of Alaskan resource development, 
5:16553 (PNL—3300(Pt.2)) 
SULFUR DIOXIDE/REACTION KINETICS 
Atmospheric aerosol research, 5:16427 (LBL—8619) 
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SULFUR DIOXIDE/REMOVAL 

Advanced concepts: SO? removal process improvements. Final 

report, 5:14715 (PB—294471) 
SULFUR DIOXIDE/STANDARDS 

Compilation and analysis of state regulations for So2, NOx, 
opacity, continuous monitoring and applicable test methods. 
Stationary source enforcement series. Executive summary. Final 
report, 1977, 5:16461 (PB—295997) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume I. Final report, 
1977, 3-16462 (PB—295998) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test 1 1ethods. 
Stationary source enforcement series. Volume II. Fir al report, 
1977, 3:16463 (PB—295999) 

Compilation and analysis of state regulations for SO2, NOx, 
opacity, continuous monitoring, and applicable test methods. 
Stationary source enforcement series. Volume III. Final report, 
1977, 5:16464 (PB--296000) 

SULFUR DIOXIDE/STATISTICS 

Development of improved methods for predicting air quality 
levels in the south coast air basin. Final report 1974-77, 5:16466 
(PB—296098) 

SULFUR FLUORIDES/ION-MOLECULE COLLISIONS 

Stripping and multiple electron loss cross sections for heavy ions 
incident on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/MONITORING 
we coordination during FY 1979, 5:16476 (UCRL— 
SUNDESERT-1 REACTOR/STEAM SYSTEMS 

Reliability analysis impact on condensate system design, 5:15733 
(CONF-790167 ol.2)) 

SUNDESERT-2 REACTOR/STEAM SYSTEMS 

Reliability analysis impact on condensate system design, 5:15733 
(CONF-790167 ol.2)) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR/FIRE EXTINGUISHERS 
Extinguishment of sodium fires, 5:15766 (RISLEY-Trans—4009) 
SUPERCONDUCTING COILS/DESIGN 

Development of a 50 kA cryostable ac superconducting cable, 
5:17217 (CONF-791102—104) 

SUPERCONDUCTING JUNCTIONS/ELECTRIC 

CONDUCTIVITY 

Boundary resistance of the superconducting-normal interface, 
5:16169 

Magnetic field dependence of the superconductor-normal-metal 
boundary resistance, 5:16293 

SUPERCONDUCTING MAGNETS/CRYOGENICS 

Cryogenic aspects of the UTSI CFFF superconducting dipole 

magnet for MHD research, 5:15948 (CONF-790815—35) 
SUPERCONDUCTING MAGNETS/DESIGN 

Preliminary design of the end plug magnet system for a tandem 
mirror reactor, 5:17223 (UWFDM—344) 

Superconducting dipole for the Fermilab switchyard, 5:16389 

SUPERCONDUCTING MAGNETS/ENERGY ABSORPTION 

Sensitivity of an energy doubler dipole to beam induced quenches, 


5:16350 
SUPERCONDUCTING MAGNETS/FABRICATION 
Construction of energy doubler correction magnets, 5:16355 
SUPERCONDUCTING MAGNETS/FAILURE MODE 
ANALYSIS 
Safety analysis of the UTSI-CFFF superconducting magnet, 
5:15947 (CONF-7908 15—34) 
SUPERCONDUCTING MAGNETS/HELIUM DILUTION 
REFRIGERATORS 
Helium refrigeration system and cryogenic system for 
ba gates poe switchyard magnets at Fermilab, 5:16390 
SUPERCONDUCTING MAGNETS/MATERIALS TESTING 
Evaluation of two polyurethane resins for injection shimming of 
the MFTF magnet, 5:17222 (UCRL—15175) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
Recent measurement results of energy doubler magnets, 5:16352 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 
EFFECTS 
eu of an energy doubler dipole to beam induced quenches, 


:163 
SUPERCONDUCTING MAGNETS/QUENCHING 
Pressure development during energy doubler quenches, 5:16365 
Safety of superconducting fusion magnets: twelve problem areas, 
5:17218 (CONF-791102— 105) 
SUPERCONDUCTING MAGNETS/REFRIGERATING 
MACHINERY 
Energy doubler refrigeration system, 5:16368 
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SUPERCONDUCTING MAGNETS/SAFETY 
Safety analysis of the UTSI-CFFF superconducting magnet, 
5:15947 (CONF-7908 15—34) 
Safety of su; lat fusion magnets: twelve problem areas, 
5:17218 (CONF-791102— 105) 
SUPERCONDUCTING MAGNETS/SENSITIVITY 
Sensitivity of an energy doubler dipole to beam induced quenches, 


5:16350 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 
Stress analysis for warm iron superconducting dipoles, 5:16354 
SUPERCONDUCTING MAGNETS/TESTING 
Multiple magnet test program, 5:16351 
SUPERCONDUCTO 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/CHARGE DISTRIBUTION 
Theory of quasiparticle charge imbalance induced in a 
par tengo by a supercurrent in the presence of a thermal 
jient 
SUPERCONDUCTORS/ELECTRIC POTENTIAL 
Theory of quasiparticle charge imbalance induced in a 
superconductor by a supercurrent in the presence of a thermal 
ient, 5:17147 
SUPERCONDUCTORS/FABRICATION 
x ire Coherent Structures (LUCS), 5:17148 (CONF- 
Superconductivity in the lanthanum-yttrium-manganese alloy 
system, 5:17149 (IS-T—895) 
SUPERCONDUCTORS/MAGNETIC FLUX 
Flux pinning by crystalline precipitates in an amorphous 
superconducting matrix, 5:16294 
rash ry in periodic superconducting structures, 5:17150 
SUPERCONDUCTORS/PHASE TRANSFORMATIONS 
Flux pinning by crystalline precipitates in an amorphous 
econ Fe 5:16294 
‘CRITICAL FLOW 


See TURBULENT FLOW 
SUPERHETERODYNE RECEIVERS 
See HETERODYNE RECEIVERS 
SUPERNOVAE/LUMINOSITY 
Light curve of type I supernovae, 5:16956 (LA-UR—80-463) 
SUPERTANKERS 
See TANKER SHIPS 
SUPPLY AND DEMAND/MATHEMATICAL MODELS 
Evaluation of natural gas supply/demand models. Final report for 
1979, 5:14830 (GRI—78/0005) 
SUPPORTS 
See also CATALYST SUPPORTS 
FOUNDATIONS 
SUPPORTS/STRESS ANALYSIS 
Dynamic, inelastic buckling analysis of Mark I torus support 
columns, 5:15728 (NUREG/CR—1038) 
SURFACE BARRIER DETECTORS/DESIGN 
Beta-gauge methods applied to aerosol samples, 5:16400 (LBL— 
9128) 
SURFACE COATING/DAMAGE 
Recent damage results on silica/titania reflectors at 1 micron, 
5:16196 (UCRL—83919) 
SURFACE MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/ENVIRONMENTAL IMPACTS 
An environmental guide to western surface mining. Part two: 
impacts, mitigation and monitoring, 5:14725 (PB—298530) 
Surface mining and fish/wildlife needs in the eastern United 
States, 5:16626 (PB—298353) 
SURFACE MINING/LAND RECLAMATION 
Grundy County Reclamation Demonstration Project: Phase II. 
Progress report, 1977-1978, 5:16620 (ANL/LRP-TM— 16) 
Policy alternatives for reclaiming surface mined land, 5:14723 
(PB—294143) 
Restoration of surface-mined lands, 5:16627 (PNL—3300(Pt.2)) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
RIVERS 
SEAS 
STREAMS 
SURFACE WATERS/MONITORING 
Hydrologic monitoring program, Rifle Oil Shale Facility Site, 
Colorado. Progress report, 5:14868 (PNL—3220) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Technology assessments, 5:16484 (ORNL—5595) 
User’s manual for biosphere and dose simulation program 
(Biodose), 5:16690 (UCRL— 15188) 
SURFACE WATERS/TEMPERATURE DISTRIBUTION 
Calculation of fluid circulation patterns in the vicinity of 
submerged jets using ORSMAC, 5:15692 (K/CSD—4) 


SYNTHESIS GAS/METHANATION 


SURFACE WATERS/THERMAL POLLUTION 
Calculation of fluid circulation patterns in the vicinity of 
submerged jets using ORSMAC, 5:15692 (K/CSD—4) 
SURFACE WATERS/WATER CHEMISTRY 
Aquatic ecosystem, 5:16631 (IS—4733) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/CONTAMINATION 
Use of mass for contamination control, 5:16244 
(MLM—2686) 
SURFACES/MAGNETISM 
Polarized leed study of surface magnetism, 5:16160 (CONF- 
790909— 15) 
SURFACES/SORPTIVE PROPERTIES 
Computer control and data acquisition in the thermal desorption 
experiment, 5:16257 
SURFACTANTS/COMPARATIVE EVALUATIONS 
Aqueous foam surfactants for geothermal drilling fluids: 1. 
5:15581 (SAND_~79- 2036) 
SURVIVAL ‘VES/DOSE-RESPONSE RELATIONSHIPS 
Model describing the kinetics of effective lesion to the body from 
long-term and chronic exposure to radiation (y rays; rats), 
5:16814 
SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 
Investigation of the mechanism of therapeutic effect of DNA 
es ations on experimental radiation sickness (y rays; mice), 
16810 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/GEOTHERMAL RESOURCES 
Geothermal energy in south-west Scania, Sweden: drilling and 
testpumping of Hoellviksnaes 1. Final report, 5:15480 (NE- 
PROJ 4560062-063 -063) 
SWEDEN/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
IG POOLS/SOLAR WATER HEATING 
—— effect of a solar-assisted heat pump system and 
1, 5:15338 (CONF-790845—) 
SWITCHES 


Failure analysis of ceramic-to-metal seals, 5:16330 (BDX—613- 


2414) 
KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYMPATHOLYTICS/BIOLOGICAL EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
SYMPATHOLYTICS/RADIOSENSITIVITY EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
Effects of some pharmacological agents on radiation-induced 
disturbances of a _" in rats (Amizil; atropine; 
oo octadin), 5:1 


See MEETINGS 
SYNCHROTRON RADIATION/USES 
Applications of synchrotron radiation, 5:16388 
SYN ‘ON RADIATION SOURCES/BEAM MONITORS 
SSRL: past experience, present development, future plans, 5:16349 
SYNCHROTRON RADIATION SOURCES/HEATING 
Installation and thermal design of synchrotron radiation beam 
ports at SPEAR, 5:16394 
SYNCHROTRON RADIATION SOURCES/SHIELDING 
SSRL: past experience, present development, future plans, 5:16349 
SYNCHROTRON RADIATION SOURCES/WINDOWS 
Beryllium windows for synchrotron radiation beam lines, 5:16393 
SYN! INS 
See also FERMILAB ACCELERATOR 


ZGS 

SYNCHROTRONS/CONTROL SYSTEMS 

Effect of large delays on beam rf phase lock loops, 5:16360 
SYNCHROTRONS/FEASIBILITY STUDIES 

Important atomic collision processes in the heavy ion inertial 

usion program, 5:17258 (SAN—0115/137-1) 

SYNCHROTRONS/RF SYSTEMS 

Effect of oo on beam rf phase lock loops, 5:16360 
SYNROC P’ 


Nuclear waste immobilization. Progress report, 5:14950 (UCRL— 


Combined epee and methanation in a fluidized-bed reactor. 


Quarterly pi rt, 1 October-31 December 1979. BCR 
report L1061-5:14 5:1464 4645 (DOE/ET/14815—4) 





SYNTHESIS GAS/SHIFT PROCESSES 


SYNTHESIS GAS/SHIFT PROCESSES 
Combined shift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 October-31 December 1979. BCR 
report L-1061, 5:14643 (DOE/ET/14815—4) 
Ss ETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
PYROLYTIC OILS 
SYNTHETIC PETROLEUM 
ow forum: energy alternatives - options for America's growth, 
5:1591 
Research report 1979, 5:15864 (ORAU/IEA—25(1979)) 
SYNTHETIC FUELS/BIOLOGICAL EFFECTS 
Synfuels, 5:15042 (PNL—3300(Pt.2)) 
SYNTHETIC FUELS/DATA BASE MANAGEMENT 
Environmenal Resources Section, 5:14721 (ORNL—5620) 
SYNTHETIC FUELS/ENVIRONMENTAL IMPACTS 
Synthetic fuels program, 5:14722 (ORNL—5620) 
SYNTHETIC FUELS/MUTAGEN SCREENING 
Synthetic crude oils carcinogenicity screening tests. 
report, February 15-September 15, 1979, 5:14801 (COD 4758- 


2) 
SYNTHETIC FUELS/TOXICITY 
Synfuels, 5:15042 (PNL—3300(Pt.2)) 
SYNTHETIC PETROLEUM/CARCINOGENESIS 
Mutagenicity of nitrogen compounds from synthetic crude oils: 
collection, separation and biological testing, 5:16855 (CONF- 


800323—1) 
SYNTHETIC PETROLEUM/MUTAGENESIS 
ay of nitrogen compounds from synthetic crude oils: 
< a and biological testing, 5:16855 (CONF- 
SYNTHETIC PETROLEUM/TERATOGENESIS 
Mutagenicity of nitrogen compounds from synthetic crude oils: 
collection, separation and biological testing, 5:16855 (CONF- 
800323—1) 
SYNTHETIC PETROLEUM/TOXICITY 
Mutagenicity of nitrogen compounds from synthetic crude oils: 
collection, separation and biological testing, 5:16855 (CONF- 
800323—1) 
SYSTEMS ANALYSIS 
Divide and conquer: a computer networking premise, 5:15934 
(SAND—80-0562C) 


TAILINGS 
See also MILL TAILINGS 
TAILINGS/POLLUTION SOURCES 
Diffusion and exhalation of radon from uranium tailings, 5:16478 
(NUREG/CR— 1138) 
TAIWAN/GEOCHEMICAL SURVEYS 
Geochemistry of the geothermal fields in the slate terrane, 5:15522 
TAIWAN/GEOTHERMAL EXPLORATION 
Geochemistry of the geothermal fields in the slate terrane, 5:15522 
TAIWAN/HOT SPRINGS 
Geochemistry of the geothermal fields in the slate terrane, 5:'5522 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/CAPACITY 
Custody transfer systems for LNG-ships: tank survey techniques 
and sounding tables, 5:14833 (PB—295941) 
TANKER SHIPS/COMPARATIVE EVALUATIONS 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
TANKER SHIPS/ENERGY CONSUMPTION 
Comparison of operational energy intensities and consumption of 
pipelines versus coastal tankers: US Gulf coast to northeast 
coast routes, 5:14816 (ORNL/TM—7154) 
TANKS/LEAK TESTING 
— of pe pa — and development of monitorin, 
pr ures for gasoline tank trucks and vapor piping, 5:16033 
(PB—296085) —— 
TANTALUM/PRODUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
TANTALUM 181 TARGET/OXYGEN 16 REACTIONS 
High-spin band structure of '*T1, 5:17108 
TANTALUM 181 TARGET/OXYGEN 18 REACTIONS 
High-spin band structure of '**T1, 5:17108 
TANTALUM 181 TARGET/PION MINUS REACTIONS 
Gamma ray and neutron spectroscopy of pion capture in ‘Ho 
and '*'Ta, 5:17097 (COO—3274-23) 
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TANTALUM IONS/ION-ATOM COLLISIONS 
Measurements of electron transfer from hydrogen atoms and 
molecules to multicharged ions, using the Tandem Van de 
Graaff (2.9 and 3.4 x 10° cm/s), 5:16995 (ORNL—5498) 
TANTALUM OXIDES/REDUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
TARGETS 
See also LASER TARGETS 
POLARIZED TARGETS 
TARGETS/FABRICATION 
Methods to reduce contamination in targets prepared by vacuum 


deposition, 5:16380 (CONF-7910119—2) 
TAURINE/RADIOSENSITIVITY 
Taurine and sulfhydryl group content of irradiated rat 


thrombocytes (X rays), 5:16817 
TAX CREDITS 
See FINANCIAL INCENTIVES 
TAXES 
See also FINANCIAL INCENTIVES 
TAXES/COST BENEFIT ANALYSIS 
Evaluating fuel-economy taxes: an exploratory cost-benefit 
analysis, 5:16039 (RAND/N—1006-DOE) 
TEARING INSTABILITY/NONLINEAR PROBLEMS 
Nonlinear coupling of tearing modes with self-consistent 
resistivity evolution in tokamaks, 5:17202 (ORNL/TM—7161) 
TECHNETIUM 99/RADIONUCLIDE KINETICS 
Environmental behavior and effects of technetium-99 and iodine- 
129, 5:16613 (PNL—3300(Pt.2)) 
TECHNETIUM 99/RADIONUCLIDE MIGRATION 
Environmental behavior and effects of technetium-99 and iodine- 
129, 5:16613 (PNL—3300(Pt.2)) 
TECHNETIUM 99/VOLATILITY 
Volatility of ruthenium-106, technetium-99, and iodine-129, and 
the evolution of nitrogen oxide compounds during the 
calcination of high-level, radioactive nitric acid waste, 5:14943 
(ORNL—S5562) 
TECHNOLOGY TRANSFER 
See also COMMERCIALIZATION 
New product production costs and learning theory (For products 
in transition from development to commercialization), 5:15888 
(K/D—5073) 
/CHEMICAL ANALYSIS 
Instrumentation development, 5:16396 (LBL—8619) 
TELLURIUM/CATALYTIC EFFECTS 
Cracking process and catalyst for same containing tellurium 
(Patent), 5:14791 
LLURIUM ALLOYS/CORROSION RESISTANCE 
Electrochemical properties of certain new ternary and quaternary 
alloys based on aluminum, 5:16177 (UCRL-Trans—11535) 
TELLURIUM COMPLEXES/MASS SPECTRA 
— —— fragmentation of pheny! w-dialkoxyethy] tellurides, 
16269 
TELLURIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Mass a fragmentation of pheny! w-dialkoxyethy] tellurides, 
: 9 


TELLURIUM FLUORIDES/MOESSBAUER EFFECT 
Spectroscopic characterization of TeF and oxygen chemisorption 
onto silicon (111), 5:16249 (DOE/TIC—11128) 
URIUM HYDRIDES/CHEMICAL REACTIONS 
Spectroscopic characterization of TeF and oxygen chemisorption 
onto silicon (111), 5:16249 (DOE/TIC—11128) 
TELLURIUM HYDRIDES/MOESSBAUER EFFECT 
Spectroscopic characterization of TeF and oxygen chemisorption 
onto silicon (111), 5:16249 (DOE/TIC—11128) 
URIUM OXIDES/CATALYTIC EFFECTS 
Cracking process and catalyst for same containing tellurium 
(Patent), 5:14791 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE CONTROL/COMPLIANCE 
How to comply with the emergency building temperature 
restrictions, 5:15990 (DOE/TIC—11138) 
PERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TEMPERATURE GRADIENTS/SEASONAL VARIATIONS 
Assessment of a cooling lake ecosystem. Technical completion 
one eet ae 5:16843 (PB—294537) 
LOGGING 


Temperature and — logging tools using no down-hole 


electronics, 5:15537 
ERATURE MEASUREMENT 
Standard reference materials: srm 768: temperature reference 
standard for use below 0.5 k, 5:16292 (PB—294245) 
TEMPERATURE SURVEYS/GLOBAL ASPECTS 
Comments on estimate of the global change in temperature, 
surface to 100 mb, between 1958 and 1975, 5:16439 
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TENNESSEE/INSOLATION 
ee definition and preliminary design of a photovoltaic 
wer station experimental test facility. Volume 2: 
SOLM T site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
INNESSEE/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
ewe se peng Volume | and Volume 2B. Paducah quadrangle. 
eport (NURE program), 5:14905 Leeeepetthic pe, 
Aerial sodineneiiie and magnetic reconnaissance survey 0! 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
‘ennessee: D ersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
wes of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
~~ Paducah, Poplar Bluff, and Rolla 
q uadrangles, nal report. Volume 1 and Volume 2C. Poplar 
luff quadrangle , 5:14906 (GJBX—42(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
—- of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
essee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2D. Rolla 
uadrangle , 5:14907 (GJBX—43(80)) 
TENNESSEE/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
TENNESSEE/RADIOACTIVE WASTE MANAGEMENT 
Office of Integrated Assessment and Policy Analysis, 5:15873 
(ORNL—5595) 
TENNESSEE/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
} uadrangles. Volume 1 and Volume 2B. Paducah quadrangle. 
inal report (NURE program), 5:14905 (GJBX—41(80)) 
Aerial whe manne and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume | and Volume 2A. Dyersburg 
quadrangle , 5:14904 (GJBX—40(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
ennessee: _ pe. Paducah, Poplar Bluff, and Rolla 
q uadrangles, final report. Volume | and Volume 2C. Poplar 
luff quadrangle , 5:14906 (GJBX—42(80)) 
Aerial radiometric and magnetic reconnaissance survey of 
rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
‘ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2D. Rolla 
quadrangle , 5:14907 (GJBX—43(80)) 
a yt VALLEY AUTHORITY/FOSSIL-FUEL POWER 


Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF-790167—(Vol.1)) 

TENNESSEE VALLEY AUTHORITY/NUCLEAR POWER 

PLANTS 

Nuclear Experience Review Panel - training of maintenance 
foremen; Cumberland Steam Plant boiler feed pump history, 
5:15773 (CONF- pe amma bs 1)) 

TERBIUM 147/E3-TRANSITIONS 

Radiochemical investigations of nuclear properties. ty = 

172.75) January 1, 1979-December 31, 1979, 5:17106 ( 


TERBIUM Mey RAST STATES 
Radiochemical investigations of nuclear properties. Hy 
rt, January 1, 1979-December 31, 1979, 5:17106 ( 
72-75) 
TERBIUM 148/E3-TRANSITIONS 
Radiochemical investigations of nuclear properties. Pro; a 
——, January 1, 1979-December 31, 1979, 5:17106 ( 
2-75) 
TERBIUM 148/HIGH SPIN STATES 
ne in isomer in '“*Tb, 5:17078 (ORNL—5498) 
TER UM 148/K CONVERSION 
me try tH isomer in ae ot re 17078 (ORNL—5498) 


Radiochemical inve ‘venti ches of nuclear properties. 
ont) January 1, 1979-December 31, 1979, 5:17106 6 eo 
672-7 


TERBIUM tYDRIDES/ELECTRONIC STRUCTURE 

Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
TERMINAL FACILITIES 

See also LIQUEFIED NATURAL GAS 


TEST WELLS 


TERMINAL FACILITIES/FEASIBILITY STUDIES 
Analysis of brokerage feasibility for unit coal train shipments to 
the Midwest (Unit train shipment and local distribution), 
5:14741 (CONF-800128—1 
eomag 


STEMS/ARID 
Terrestrial eco! 5:16551 (PNL—3300(Pt.2)) 
TERRESTRIAL YSTEMS/BASELINE ECOLOGY 
Leneteen oral eco! monitoring, 5:16552 (PNL—3300(Pt 2)) 
SYSTEMS/BIOLOGICAL EVOLUTION 
Succession in suena wheat, stands on the Iduho National 
Laboratory Site, 5:16623 (IDO—12088) 
ECOSYSTEMS/BIOLOGICAL RADIATION 


EFFECTS 
129] distribution in vegetation on the Idaho National Engineering 
Laboratory Site, 5:16595 (IDO— 12088) 
ECOSYSTEMS/CONTAMINATION 
Terrestrial ecosystem, 5:16557 (IS—4733) 
TERRESTRIAL ECOSYSTEMS/DISTURBANCES 
Field perturbation experiments, an alternate approach to the 
assessment of human effects in terrestrial ecosystems, 5:16556 
(CONF-800319—1) 
RRESTRIAL ECOSYSTEMS/ENVIRONMENTAL 


E 
Early plant succession following a fire on the Idaho National 
Laboratory Site, 5:16624 (IDO— 12088) 
Response of native vertebrate populations to different land 
management practices on the Idaho National Engineering 
Laboratory Site, 5:16622 (IDO— 12088) 
Te oe er pa eo bag eid aod eu 
egi ecologi lysis and data base applications, 5: 
CONF 8002851) 
ECOSYSTEMS/POPULATION DYNAMICS 
Seasonal diets of coyotes on the Idaho National Engineering 
Laboratory Site, 5:16598 (IDO— 12088) 
L ECOSYSTEMS/RADIONUCLIDE 
MIGRATION 


Ecology studies at the Idaho National me eg 
oes) tive Waste Management Complex, 5:16592 (IDO. 
1 
Species composition and local movement of small mammals on the 
+ rao Waste tvbaenns agg x Complex, Idaho National 
Laboratory Site, 5:16593 (IDO— 12088) 
TERRI ECOSYSTEMS/RESEARCH PROGRAMS 
Terrestrial Socio Section, 5:16547 (ORNL—5620) 
TEST FACILITIES/CONSTRUCTION 
Long tube heat exchanger: the facility and some preliminary t 
on the down center/up annular flow configuration, 5:15572 
(SAND—78-0823) 
TEST FACILITIES/DESIGN 
Field test facility for monitoring water/radionuclide transport 
through partially saturated geologic media: design, 
construction, and preliminary description. elhoe Dy 1. 
drawings, 5:14976 (PNL—3226(App.1)) 


Engineering 
Long tube heat exchanger: the facility and some preli 
on the down center/up annular flow couligarelied, $:15572 
(SAND—78-0823) 
TEST FACILITIES/INSPECTION 
Response to the Cresap Test Center inspection and 


services report. Interim rt No. 2, 5:14682 (FE—1517-61) 
TEST FACILITIES/PERFORMANCE 
Preliminary report: expandable simulation fuel rod SIM II, heated 
electrically by indirect means. COSIMA blowdown test facility 
(PWR), 5:15838 (INEL-tr—48) 
TEST FACILITIES/SCALE CONTROL 
Carbonate scale inhibition in Republic's East Mesa geothermal 
tions, 5:15594 
TEST FACILITIES/SPECIFICATIONS 
Preliminary report: expandable simulation fuel rod SIM II, heated 
electrically by indirect means. COSIMA blowdown test facility 
(PWR), 5:15838 (INEL-tr—48) 
report: optical temperature measurement on the 
c of the simulation fuel rod SIM. Blowdown test facility 
COSI (PWR), 5: — eae ant 
R mse to the Cresap Test ter inspection 
pa . Interim rt No. 2, 5:14682 (FE—1517-61) 
TEST FACIL 


ES/THE a tee o2 sd 

Preliminary report: thermometry of fuel rod simulators in 

REBEKA experiment (PWR. BWR), 5:15731 (INEL-tr—44) 
Preliminary rt: REBEKA thermocouple test (PWR; BWR), 

5:15837 (I -tr—47) 

imi report: short report on the preliminary test conducted 
~ COSIMA on the effect of externally mounted thermocouples 
cladding tem 
(PWR), 5:15839 TINEL-tr—45) 


perature behavior during blowdown transients 
TEST REACTORS/ENVIRONMENTAL EFFECTS 
Long-term trends in vegetation development on the Idaho 
National Engineering Laboratory Site, 5:16621 (IDO—12088) 
WELLS 


See EXPLORATORY WELLS 





TETRAHYDRONAPHTHALENE 


TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN/CHEMICAL REACTIONS 
Elucidation of coal structural components by short residence-time 
— liquefaction (Ph.D. thesis; 168 references), 5:14687 
(FE—2006-T2) 
TETRALIN/REACTION KINETICS 
Gas phase uv-visible spectra of reacting hydroaromatics systems, 
6268 


5:162 
TETRALIN/ULTRAVIOLET SPECTRA 
Gas phase uv-visible spectra of reacting hydroaromatics systems, 


5:16268 
TETRALIN/VISIBLE SPECTRA 

Gas phase uv-visible spectra of reacting hydroaromatics systems, 

5:16268 
TEXACO GASIFICATION PROCESS/POLLUTION CONTROL 

Assessment of environmental control technologies for Koppers- 
Totzek, Texaco, and Winkler coal gasification systems, 5:14727 
(PNL—3300(Pt.5)) 

TEXAS/AIR POLLUTION ABATEMENT 

Plan for air pollution research in the Texas Gulf Coast Area. 
Volume IV. Summary of previous health effects studies and 
data. Final report, 5:16488 (PB—296579) 

TEXAS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas. Terrell survey area (NURE 
program, Terrell survey area), 5:14890 (GJBX—29(80)(Pt. 1)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas. Solitario survey area (NURE 
program, Solitario survey area), 5:14891 (GJBX—29(80)(Pt.2)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Peco, Texas. Sierra Vieja survey area (NURE 
program, Sierra Vieja area), 5:14892 (GJBX—29(80)(Pt.3)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas. Tascotal survey area (NURE 
program, Tascotal survey area), 5:14893 (GJBX—29(80)(Pt.4)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Texas Gulf Coast, 5:14895 (GJBX—34(80)) 

TEXAS/GEOLOGICAL SURVEYS 

Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 

TEXAS/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

TEXAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Llano National 
Topographic Map, Texas, 5:14885 (GJBX—24(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume | and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of Texas: Beaumont and Palestine quadrangles, final 
report. Volume | and Volume 2A, Beaumont quadrangle, 
5:14908 (GJBX—44(80)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of Texas: Beaumont and Palestine quadrangles, final 
report. Volume | and Volume 2B, Palestine quadrangle, 5:14909 
(GJBX—45(80)) 

TEXAS/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

TEXAS/RADIOMETRIC SURVE’S 

Aerial radiometric and magnetic survey: Llano National 
Topographic Map, Texas, 5:14885 (GJBX—24(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume | and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of Texas: Beaumont and Palestine quadrangles, final 
report. Volume | and Volume 2A, Beaumont quadrangle, 
5:14908 (GJBX—44(80)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of Texas: Beaumont and Palestine quadrangles, final 

report. Volume | and Volume 2B, Palestine quadrangle, 5:14909 
(GJBX—45(80)) 
LE INDUSTRY/CHEMICAL EFFLUENTS 
Chlorination practices in the textile industry, 5:16672 
TEXTILE INDUSTRY/ENERGY CONSERVATION 

Comparative study of rotating regenerators and heat pipe heat 
exchangers for heat recovery from exhaust airstreams in textile 
industry, 5:16078 
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Continuous wet-on-wet treatment of fabric webs: impregnating a 
full wet fabric with a solution, 5:16056 
Economy and energy saving in the textile industry, 5:16084 
Energy consumption and energy saving in the =e and 
dye-fixation of textile fabrics on stenters, 5:16057 
TEXTILE INDUSTRY/HEAT RECOVERY 
Economy and aor saving in the textile industry, 5:16084 
TEXTILES/DRYIN 
Energy phos and energy saving in the heat-setting and 
dye-fixation of textile fabrics on stenters, 5:16057 
TEXTILES/DYES 
Continuous wet-on-wet treatment of fabric webs: impregnating a 
full wet fabric with a solution, 5:16056 
TFTR REACTORS/CONTAINERS 
Tokamak Fusion Test Reactor (TFTR) neutral beam line vacuum 
chamber cover structural analysis, 5:17271 (UCID—18223) 
THALLIUM 192/HIGH SPIN STATES 
ba oan band structure of '®?T1, 5:17108 
THEOPHYLLINE/BIOLOGICAL EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
THEOPHYLLINE/RADIOSENSITIVITY EFFECTS 
Cyclic nucleotides and radioresistance. Report 2. Effect of cyclic 
nucleotides on mammalian radioresistance and tissular oxygen 
tension (X rays; mice), 5:16809 
ERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Calculation of fluid circulation patterns in the vicinity of 
submerged jets using ORSMAC, 5:15692 (K/CSD—4) 
THERMAL EFFLUENTS/USES 
Beneficial use of waste heat for surface irrigation. Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
ERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Thermal energy storage demonstration unit for Vuilleumier 
cryogenic cooler (Hi-Cap unit number 2). Addendum. Final 
report, 1 February-31 July 1978, 5:15846 (AD-A—0688 16) 
THERMAL ENERGY STORAGE EQUIPMENT/HEAT 
LOSSES 
Effect of latent heat on frost penetration in moist soil, 5:15847 
(DOE/CS/32939—8) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Hybrid thermal storage with water. Final report, September 1, 
1977-November 10, 1978, 5:15465 (ESG-DOE— 13259) 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Research on medium- and high-temperature solar heat-storage 
materials, 5:15466 (N—79-21553) 
ERMAL INSULATION/COMPARATIVE EVALUATIONS 
Experimental study of solar heating effects on wall insulation 
performance, 5:15983 (CONF-790845—) 
THERMAL INSULATION/DATA COMPILATION 
Low temperature flat-plate collector space/water heating, 5:15456 
(SERI/TP—31-248(Vol.2)(Pt.1)) 
THERMAL INSULATION/FOAMS 
Development of polyimide materials for use in solar energy 
systems. Semi-annual technical progress report, August 1, 1978- 
January 31, 1979, 5:15432 (DOE/CS/35305—T1) 
THERMAL INSULATION/PERFORMANCE 
Experimental study of solar heating effects on wall insulation 
performance, 5:15983 (CONF-790845— 
THERMAL INSULATION/SOLAR HEATING 
Experimental study of solar heating effects on wall insulation 
performance, 5:15983 (CONF-790845—) 
THERMAL PHOTOGRAPHY 
See peg ar rrcraiag Y 
THERMAL POLL 
(Environmental ae Se rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Assessment of a cooling lake ecosystem. Technical completion 
report, 5:16843 (PB—294537) 
THERMAL POLLUTION/PLUMES 
Liquid waste disposal at the Idaho National Engineerin 
boratory and resultant waste plumes in the Snake River Plain 
aquifer, 5:16678 (IDO— 12088) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
WOOD-FUEL POWER PLANTS 
THERMAL POWER PLANTS/COOLING TOWERS 
Energy savings in cooling towers. Detailed analysis of the 
incidence of working conditions on wet-dry cooling tower 
systems, 5:15672 





MAY 31, 1980 


THERMAL POWER PLANTS/FAILURES 
Applications of Bayes’ Theorem to the prediction of rare events, 
5:15667 (CONF-.790167—(Vol. 2)) 
THERMAL POWER PLANTS/FLUE GAS 
. 50) FGD survey: October-November 1978, 5:15694 (PB— 
THERMAL POWER PLANTS/MAINTENANCE 
Outage planning and maintenance management impacts on 
reliability, 5:15668 (CONF-790167—(Vol.2)) 
THERMAL POWER PLANTS/MEETINGS 
Workshop proceedings: power plant availability engineering and 
productivity improvement, 5:15656 (CONF-790167—-(Vol.1)) 
Workshop proceedings: power plant availability engineering and 
productivity improvement, 5:15660 (CONF-790167—(Vol.2)) 
THERMAL POWER PLANTS/OPERATION 
Reliability prioritization/allocations (sample problem and problem 
solution), 5:15665 (CONF-790167—(Vol.2)) 
THERMAL POWER PLANTS/OUTAGES 
Reduced forced outage rates through clean turbine lube oil 
systems, 5:15676 (CONF-790167—(Vol.1)) 
THERMAL POWER PLANTS/RELIABILITY 
Handling uncertainty in reliability decision-making, 5:15666 
(CONF-790167—(Vol.2)) 
Methods to guide new plant design, 5:15663 (CONF-790167— 
(Vol.2)) 
Outage planning and maintenance management impacts on 
reliability, 5:15668 (CONF-790167—(Vol.2)) 
lanning the reliability program (summary), 5:15669 (CONF- 
790167—(Vol.2)) 
Reliability assessment and decision theory, 5:15664 (CONF- 
790167—(Vol.2)) 
Reliability prioritization/allocations (sample problem and problem 
solution), 5:15665 (CONF-790167—(Vol.2)) 
Workshop proceedings: power plant availability engineering and 
productivity improvement, 5:15660 (CONF-790167—(Vol.2)) 
L POWER PLANTS/SAFETY 
Handling uncertainty in reliability decision-making, 5:15666 
(CONF-790167—(Vol.2)) 
THERMAL POWER PLANTS/STEAM TURBINES 
Reduced forced outage rates through clean turbine lube oil 
systems, 5:15676 (CONF-790167—(Vol.1)) 
Turbine problem: answers and comments, 5:15678 (CONF- 
790167—(Vol.2)) 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Beneficial use of waste heat for surface irrigation. Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
Beneficial use of waste heat in municipal water supply. Technical 
report TR-79-3, 5:16099 (COO—4531-8) 
Calculation of fluid circulation patterns in the vicinity of 
submerged jets using ORSMAC, 5:15692 (K/CSD—4) 
THERMAL POWER PLANTS/WASTE HEAT 
Experimental testing and analytical analysis of a plastic panel heat 
exchanger for greenhouse heating, 5:16068 (ORNL/TM—7151) 
THERMAL POWER PLANTS/WASTE WATER 
Potential for using saline waste water from electrical power plants 
for irrigation, 5:16086 (PB—294541) 
PROPERTIES 


See THERMODYNAMIC PROPERTIES 


STORAGE 
See HEAT STORAGE 
THERMAL SURVEYS 
See TEMPERATURE SURVEYS 
THERMAL WATERS/CHEMICAL COMPOSITION 
Geochemistry of the geothermal fields in the slate terrane, 5.15522 
Thermal water of Hot Springs National Park Arkansas: their 
origin, nature, and implications for the geothermal 


development, 5:15521 (SAN—2118-1) 
ONIC CONVERTERS/ELECTRON TEMPERATURE 

Electron mobility for arbitrary cross section. Research status 
report No. 79-0001 for the period February-May 1979, 5:16990 
(DOE/ET/15422—T1) 

Electron temperature profiles in the thermionic converter. TM79- 
0001, 5:15963 (DOE/ET/15422—1) 

Two-dimensional electron temperature profiles in thermionic 
converters. Technical status report No. 79-0003 for the period 
July 1979, 5:15966 (DOE/ET/15422—T2) 

Two-dimensional electron temperature profiles in thermionic 
converters. TM79-0009, 5:15965 (DOE/ET/15422—1) 

THERMIONIC CONVERTERS/ELECTRON-ATOM 

COLLISIONS 

Simplified steady state Boltzmann equation solution by numerical 
time evolution. TM79-0007, 5:15964 (DOE/ET/15422—1) 

THERMIONIC CONVERTERS/ELECTRON-ION 

COLLISIONS 

Simplified steady state Boltzmann equation solution by numerical 
time evolution. TM79-0007, 5:15964 (DOE/ET/15422—1) 


THERMONUCLEAR REACTORS 


THERMIONIC CONVERTERS/FABRICATION 
Application of microfabrication technology to thermionic energy 
conversion aoa) No. 1, 1 May-31 October, 1979, 
5:15967 (DO /15423 
THERMIONIC CONVERTERS/MINIATURIZATION 
Application of microfabrication technology to thermionic energy 
conversion. Pro rt No. 1, 1 May-31 October, 1979, 
5:15967 (DO) /15423—1) 
THERMIONIC TUBES/RESEARCH PROGRAMS 


ay he amin active device research at Los Alamos Scientific 
ry, 5:15527 (COO—4081-T1) 
bay orp pees the: 1 bes, 5:16329 
or mountin rmocouple gauge tu! 
Preliminary report: Riceomenry a f foel rod simulators in the 
REBEKA ex t (PWR; BWR), 5:15731 (INEL-tr—44) 
THERMOCOUPLES/PERFORMANCE TESTING 
Preliminary rt: REBEKA thermocouple test (PWR; BWR), 
5:15837 L-tr—47) 
OCOUPLES/RADIATION PROTECTION 
Radiation shield for air temperature measurement, 5:15089 
(CONF-790845—) 
THERMOCOUPLES/SHIELDING 
BACON. 79004 shield aad air temperature measurement, 5:15089 
THERMODYNAMIC PROPERTIES/COMPUTER 
CALCULATIONS 
Computer codes used in the calculation of high-temperature 
thermod ic properties of sodium, 5:16158 (ANL-CEN- 
RSD—79-2) 


THERMOELECTRIC GENERATORS/FABRICATION 
Fabrication of selenide segmented elements, 5:15962 (GA-A— 
15785) 


Automated TLD system for gamma radiation monitoring, 5:16411 
(CONF-791037—24) 
THERMOLUMINESCENT DOSEMETERS/SENSITIVITY 
Gamma-ray energy response of 7LiF and CaF2:Mn TLDs. Aanual 
vee see s: 16408 5100-3) 
CALIBRATION 
Note on possibly a thermocouple effects from copper 
instrumentation wires, 5:16417 (ANL-HEP-PR—80-12) 
THERMONUCLEAR DEVICES 
See also TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 
Helical magnetic configurations by the use of ferromagnetic 
materials: the ferromak, 5:17221 (N—79-23790) 
THERMONUCLEAR FUELS/ABLATION 
Study of the feasibility of the ablative acceleration of hydrogen 
pellets, 5:17234 (COO—2234-13) 
IONUCLEAR POWER PLANTS/ 
COMMERCIALIZATION 
Issues in the commercialization of magnetic fusion power, 5:17211 
(PNL—3216) 
THERMONUCLEAR POWER PLANTS/HEALTH HAZARDS 
Environmental health studies, 5:16830 (ORNL—5308) 
THERMONUCLEAR POWER PLANTS/REVIEWS 
ic confinement in plasmas in nuclear devices, 5:17215 
(UCRL—82765) 
IONUCLEAR REACTIONS/CROSS SECTIONS 
Advanced fusion fuel cycles and fusion reaction kinetics, 5:17247 
(UWFDM—335) 
THERMONUCLEAR REACTOR MATERIALS/EROSION 
Applications of a Kaufman ion source to low energy ion erosion 
srudies, 5:17278 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
ag ese < -NRL-003)) 

Fusion Power Pro _. Quarterly progress report, January- 
March 1979, 5:17264 (ANL/FPP—79-2) 

THERMONUCLEAR REACTOR MATERIALS/RESEARCH 

PROGRAMS 

Fusion Power . Quarterly progress report, January- 
March 1979, 5:17264 (ANL/FPP—79- 2) 

THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/IMPURITIES 

Hydrogen some fundamental processes, 5:17176 (CONF- 

791057—3) 
THERMONUCLEAR REACTORS 

(For use in cases where certain aspects of either hypothetical or real 

thermonuclear reactors are discussed.) 

See also DOUBLET REACTORS 
E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 





THERMONUCLEAR REACTORS/COMMERCIALIZATION 


LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
TOROIDAL PINCH TYPE REACTORS 
THERMONUCLEAR REACTORS/COMMERCIALIZATION 
Intitutional constraints to fusion commercialization, 5:17159 
(PNL—3266) 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
IMPACTS 
Analysis of tritium releases to the atmosphere by a controlled 
thermonuclear reactor, 5:15029 
THERMONUCLEAR REACTORS/FUEL CYCLE 
Advanced fusion fuel cycles and fusion reaction kinetics, 5:17247 
(UWFDM—335) 
THERMONUCLEAR REACTORS/PARAMETRIC ANALYSIS 
Hyper fuse: a novel inertial confinement system utilizing 
hypervelocity projectiles for fusion energy production and 
fission waste transmutation, 5:17252 (BNL—27118) 
THERMONUCLEAR REACTORS/REACTOR FUELING 
Pellets for fusion reactor refueling. Final progress Cork 
February 1, 1978-July 31, 1979, 5:17232 (C 2234-13) 
we of the feasibility of the ablative acceleration of hydrogen 
lets, 5:17234 (COO—2234-13) 
THERMONUCLEAR REACTORS/TARGETS 
Small tritium filling and monitoring apparatus for particle beam 
inertial confinement fusion targets, 5:15025 
THERMONUCLEAR REACTORS/USES 
ate hy nonelectrical applications of fusion, 5:15026 (COO— 
218-149) 
Study of non-electric applications of fusion power. Final technical 
report, 5:15027 (SAN—2172-1) 
CKNESS GAGES 


—— control for a cladding thickness tester, 5:16407 (DP— 
7) 


THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOLS 
See also MEA 
THIOLS/BIOLOGICAL RADIATION EFFECTS 
Nicotinamide coenzymes of the rat thymus in the postradiation 
riod (y rays), 5:16777 
THIOLS/RADIOSENSITIVITY 
Taurine and sulfhydryl group content of irradiated rat 
thrombocytes (X rays), 5:16817 
THIOPHOSPHORIC ACID ESTERS/BIOLOGICAL EFFECTS 
Investigation of enteropeptidase of the albino rat small intestine 
ae exposure to x radiation and administration of thiotepa, 
71681 


THORIUM/ENVIRONMENTAL TRANSPORT 
Microcrack technology. Progress report, 1 April 1979-29 
February 1980, 5:14958 (DOE/ER/04972—2) 
THORIUM/INFORMATION NEEDS 
Workshop on environmental research for actinide elements, 
$:14993, (CONF-78 10208—) 
THORIUM 228/QUANTITY RATIO 
—_ 12) studies on fallout level plutonium, 5:16481 (NVO— 
ol. 
THORIUM 228/RADIONUCLIDE KINETICS 
Transuranic Behavior in Soils and Plants, 5:16563 (PNL— 
3300(Pt.2)) 
THORIUM 230/QUANTITY RATIO 
Resuspension studies on fallout level plutonium, 5:16481 (NVO— 
192(Vol.2)) 


Oo 
- i” studies on fallout level plutonium, 5:16481 (NVO— 
ol. 
THORIUM 232/RADIOECOLOGICAL CONCENTRATION 


Measured concentrations of radioactive icles in air in the 
—— < the Anaconda Uranium Mill, 5:16479 (NUREG/ 
— 1320) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Resonance integral calculations for isolated rods containing oxides 
of *U and **Th, 5:17115 (ORNL/TM—6376) 
THORIUM ALLOYS/PHYSICAL PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
THORIUM ALLOYS/SORPTIVE PROPERTIES 
Influence of the lattice and electronic factors on the 
hydrogenation properties of the RNis-base Haucke compounds: 
results of low temperature heat capacity measurements, 5:16166 
(ISM—269) 
THORIUM CYCLE 
— oo fuel cycle strategies (Canada), 5:14931 (AECL— 
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THORIUM CYCLE/CRITICALITY 
Neutronic experiment planning for the Fuels Refabrication and 
Development a op 5:14918 (PNL—3238) 
THORIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure studies of metal hydrides, 5:16212 (ISM—265) 
THORIUM OXIDES/CHEMICAL P’ ARATION 
Thoria powder process development (LWBR Development 
Pro ), 5:15767 (WAPD-TM—1308) 
THORIUM OXIDES/FABRICATION 
Fabrication of ThO2 and ThO2-UO, es for proliferation 
resistant fuels, 5:14917 (PNL—3210) 
MILE ISLAND-2 REACTOR/DECONTAMINATION 
Post-accident cleanup of radioactivity at the Three Mile Island 
Nuclear Power Station, 5:15746 (ORNL/TM—7081) 
THREE MILE ISLAND-2 REACTOR/PRIMARY COOLANT 
CIRCUITS 
—s on hydrogen for Three Mile Island, 5:15806 (CONF- 


THREE MILE ISLAND-2 REACTOR/RADIATION 
DETECTORS 
Analysis of the TMI-2 source range detector response, 5:15802 
(BNL-NUREG—26762) 
THREE MILE ISLAND-2 REACTOR/RADIOACTIVE 
WASTE PROCESSING 
Post-accident cleanup of radioactivity at the Three Mile Island 
Nuclear Power Station, 5:15746 (ORNL/TM—7081) 
THREE MILE ISLAND-2 REACTOR/REACTOR 
ACCIDENTS 
Analysis of the TMI-2 source range detector response, 5:15802 
(BNL-NUREG—26762) 
— of early core damage at Three Mile Island, 5:15814 (LA- 
UR—79-2942 


Evaluation of the Three Mile Island accident in the context of 
WASH-1400, 5:15816 (LA-UR—79-2946) 
—— on hydrogen for Three Mile Island, 5:15806 (CONF- 


THREE MILE ISLAND-2 REACTOR/REACTOR CORES 
Analysis of early core damage at Three Mile Island, 5:15814 (LA- 
UR—79-2942) 
THREE MILE ISLAND-2 REACTOR/RISK ASSESSMENT 
Evaluation of the Three Mile Island accident in the context of 
WASH-1400, 5:15816 (LA-UR—79-2946) 
OMBOCYTES 


See BLOOD PLATELETS 
THROMBOPOIESIS/RADIOASSAY 
Assay for trombopoietin: A comparison of time of isotope 
incorporation into platelets and the effects of different strains 
and sexes of mice, 5:16751 
THROMBOPOIESIS/RESPONSE MODIFYING FACTORS 
Assay for trombopoietin: A comparison of time of isotope 
incorporation into platelets and the effects of different strains 
and sexes of mice, 5:16751 
IRANE TRANSPORT 
Effects of radiation on DNA synthesis and permeability of cell 
——- (y rays; cultured Chinese hamster fibroblasts), 
5:16778 
THYMUS CELLS/CELL MEMBRANES 
Nicotinamide coenzymes of the rat thymus in the postradiation 


riod (y rays), 5:16777 
THYROID IOLOGICAL RADIATION EFFECTS 
129] in thyroids of herbivores on the Idaho National Engineering 
Laboratory Site, 5:16827 (IDO— 12088) 
THYROID/BLOOD FLOW 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
peed _ blood flow in body tissues (‘y rays; mice, rats), 
THYROID/RADIOSENSITIVITY 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
on _ blood flow in body tissues (y rays; mice, rats), 
TIDE/FORECASTING 
Tide predictions, 5:16950 (DOE/TIC—11059) 
TIN iC CONDUCTIVITY 
od resistance of the superconducting-normal interface, 
TIN 118 TARGET/ARGON 40 REACTIONS 
Test of the independence hypothesis for compound systems 
formed with “Ar and **Kr ions (300 to 450 } MeV), 5:17082 
(ORNL—5498) 
ALLOYS 


TIN 
See also TIN BASE ALLOYS 
TIN ALLOYS/ELECTRIC CONDUCTIVITY 
eo resistance of the superconducting-normal interface, 
TIN ALLOYS/RESPONSE FUNCTIONS 
Actinide 5f systems: experimental determination of the magnetic 
response function, 5:16162 (CONF-791142—6) 
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TIN BASE ALLOYS/SOLDERED JOINTS 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 
(BDX—613-2341) 
TIN BASE ALLOYS/THERMAL FATIGUE 
Thermal fatigue evaluation of solder alloys. Final report, 5:16121 
(BDX—613-2341) 
TIN COMPOUNDS/YOUNG MODULUS 
bee : Y nT of polycrystalline NbsSn between 4.2 and 300 K, 
TIN OXIDES/VAPOR PLATING 
Method of fabricating conducting oxide-silicon solar cells utilizing 
Perey beam sublimation and deposition of the oxide (Patent), 
TIPVANE ROTORS/AERODYNAMICS 
6 TE research program. Final report, 5:15648 (RLO— 
TIPVANE ROTORS/PERFORMANCE TESTING 
6 TE eee research program. Final report, 5:15648 (RLO— 
TIRES/CHEMICAL FEEDSTOCKS 
Discarded tires: =a. conservation through alternative uses, 
5:16030 (ANL/CNSV—5) 
TIRES/RECYCLING 
Discarded tires: energy conservation through alternative uses, 
5:16030 (ANL/CNSV—5) 
TITANATES/CHEMICAL RADIATION EFFECTS 
Radiation stability of sodium titanate ion exchange materials, 
5:14949 (SAND—79-0199) 
TITANIUM/CHARGED-PARTICLE TRANSPORT 
Energy losses of **Kr ions (615 MeV), 5:17133 (ORNL—5498) 
TITA /F STATES 
Orbital description of the 4s3d/sup n/+ 1 states of the transition 
metal atoms, 5:17008 
TITANIUM/MATERIALS RECOVERY 
Chemistry of the Calsinter process for aluminum recovery from 
fly ash, 5:16085 (CONF-800205—3(Draft)) 
TITANIUM/METALLURGICAL EFFECTS 
Factors affectig the production and performance of thick section 
high chromium-molybdenum alloy iron castings, 5:16128 
ALLOYS 


See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/SOLVENT PROPERTIES 
Enhanced terminal solubilities for hydrogen in niobium alloyed 
a titanium and molybdenum, 5:16161 (CONF- 
1132—3) 
TITANIUM BASE ALLOYS/MATERIALS TESTING 
Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 
TITANIUM BASE ALLOYS/MICROSTRUCTURE 
Alloy development for irradiation performance in fusion reactors. 
Annual report, gh 1978 September 1979, 5:16181 
(COO—5098-(MIT-NRL 
TITANIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Alloy development for irradiation performance in fusion reactors. 
Annual report, September 1978-September 1979, 5:16181 
(COO—5098-(MIT-NRL-003)) 

TITANIUM BORIDES/ION COLLISIONS 

Applications of a Kaufman ion source to low energy ion erosion 

studies, 5:17278 
TITANIUM CARBIDES/SURFACE COATING 

Fibre reinforced SiOQ2-glass for application at high temperatures, 

5:16216 (CONF-7706168—) 
TITANIUM IONS/CHARGE EXCHANGE 

Experimental evidence of charge exchange recombination of 
highly ionized iron and titanium in Princeton Large Torus, 
5:17179 (PPPL—1636) 

TITANIUM OXIDES/LATTICE PARAMETERS 

Zero and low coefficient of thermal expansion polycrystalline 

oxides, 5:16209 (CONF-7706168—) 
TITANIUM OXIDES/PHASE DIAGRAMS 

Zero and low coefficient of thermal expansion polycrystalline 

oxides, 5:16209 (CONF-7706168—) 
TITANIUM OXIDES/PHASE STUDIES 

Some recent results in the high temperature thermodynamics of 

the Ti-O system from TiO: to TisOs, 5:16188 (CONF-7706168— 


) 
TITANIUM OXIDES/SURFACE COATING 
Recent damage results on silica/titania reflectors at 1 micron, 
5:16196 (UCRL—83919) 
TITANIUM OXIDES/THERMAL EXPANSION 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 5:16209 (CONF-7706168—) 


TOKAMAK TYPE REACTORS/FUEL CYCLE 


TITANIUM OXIDES/THERMODYNAMIC PROPERTIES 
temperature thermodynamics and vaporization of the 
titanium oxides. XIII. Pressures over TiO, 5:16202 (CONF- 

7706168—) 
Some recent results in the high temperature thermodynamics of 
the Ti-O system from TiO: to TisO;, 5:16188 (CONF-7706168— 


Use of CaF, as solid electrolyte in galvanic cells for 
thermod 


ynamic study of refractory double oxides, 5:16203 
(CONF-7706168—) 
TITANIUM OXIDES/VAPOR PRESSURE 
High temperature thermodynamics and vaporization of the 
titanium oxides. XIII. Pressures over TiO, 5:16202 (CONF- 
7706168—) 
TMR REACTORS/SUPERCONDUCTING MAGNETS 
Preliminary design of the end pl o — for a tandem 
mirror reactor, 5:17223 (UWFDM_— 
TMX DEVICES/CRY OGENICS 
Installation and tion of cryoliners in the TMX vacuum 
system, 5:17272 (UCRL—82886) 
TMX DEVICES/LINERS 
Installation and operation of cryoliners in the TMX vacuum 
system, 5:17272 (UCRL—82886) 
TOBACCO/SOLAR DRYING 
Solar Energy Development Program, 5:15406 (ORNL—5308) 
KAMAK CES 


TO) 
See also TORMAC DEVICES 
TOKAMAK DEVICES/BALLOONING INSTABILITY 
High n ballooning modes in highly elongated tokamaks, 5:17201 
ORNL/TM—7074) 
Viscoresistive g-modes and ballooning, 5:17199 (LA-UR—80-447) 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Numerical investigation of current driven dissipative drift wave 
turbulence including finite beta and quasilinear effects in a 
tokamak plasma, 5:17200 (N—79-21907) 
TOKAMAK DEVICES/EMISSION SPECTROSCOPY 
Spectroscopic study of turbulent eg in the high beta tokamak 
- Torus II, 5:17167 (COO—2456-70) 
TOKAMAK DEVICES/MAGNETIC FIELD RIPPLES 
Effects of toroidal field ripple on suprathermal ions in tokamak 
plasmas, 5:17190 (PPPL—1637) 
Generalization of Connor and Hastie's ripple-trapping coefficient, 
G(qa), 5:17191 (PPPL—1638) 
TOKAMAK DEVICES/MAGNETIC FIELDS 
Experimental observation of plasma paramagnetism in a tokamak, 
5:17219 (COO—2387-115) 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Effects of toroidal field ripple on suprathermal ions in tokamak 
plasmas, 5:17190 (PPPL—1637) 
Generalization of Connor and Hastie's ripple-trapping coefficient, 
G(a), 5:17191 (PPPL—1638) 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Viscoresistive g-modes and ballooning, 5:17199 (LA-UR—80-447) 
TOKAMAK DEVICES/REACTOR FUELING 
Theoretical study on eo shielding of an ablating solid 
hydrogen pellet in a plasma and gy pellet production and 
injectin into the APEX tokamak, 5:17233 (COO—2234-13) 
TOKAMAK DEVICES/TEARING INSTABILITY 
Nonlinear coupling of tearing modes with self-consistent 
resistivity evolution in tokamaks, 5:17202 (ORNL/TM—7161) 
TOKAMAK E REACTORS 
See also DOUBLET REACTORS 
ISX TOKAMAK 
TFTR REACTORS 
TOKAMAK TYPE REACTORS/CURRENT DENSITY 
Current density profile control by programming of gas puffing and 
plasma current waveform in the JIPPT-2 tokamak, 5:17244 
{N_79-23788) 
TOKAMAK TYPE REACTORS. ‘DESIGN 
OCLATOR (One Coil Low Aspect Toroidal Reactor), 5:17213 
(PPPL—1632) 
TOKAMAK TYPE REACTORS/ELECTRON DENSITY 
Measurements of tokamak poloidal fields by Faraday rotation, 
5:17169 (ORNL—5498) 
TOKAMAK TYPE REACTORS/ENERGY LOSSES 
Reactor 2 of flux loss through conducting shells 
surroundin, ct toroids, 5:17220 (MSNW—80-1144-2) 
TOKAMAK PEI EACTORS/ENVIRONMENTAL 
IMPACTS 
Hybrid reactor safety study. Annual report, October 1, 1978- 
tember 30, 1979, 5:17249 (GA-A—15578) 
TOKAMAK TYPE REACTORS/FIRST WALL 
— rf niobium. Technical progress report, 5:16142 (COO— 
-1 
TOKAMAK TYPE REACTORS/FUEL CYCLE 
Enhanced fuel production in thorium/lithium hybrid blankets 
utilizing uranium multipliers, 5:17235 (DOE/ET/51010—4) 
~ rovision for nonbreeding deuterium-tritium fusion reactors, 
17212 (PPPL—1630) 





TOKAMAK TYPE REACTORS/HIGH-FREQUENCY 


TASES eee REACTORS/HIGH-FREQUENCY 
AT 
Preliminary experiments of lower hybrid heating in tokamak 
lasma on JIPP t-2, 5:17166 (N—79-23789) 
TOKAMAK TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Measurements of tokamak poloidal fields by Faraday rotation, 
$:17169 (ORNL—5498) 
TOKAMAK TYPE REACTORS/MAGNETIC FLUX 
Reactor implications of flux loss through conducting shells 
surrounding compact toroids, 5:17220 (MSNW—80-1144-2) 
9 TYPE REACTORS/PHYSICAL RADIATION 
EFFECT: 
Fatigue a niobium. Technical progress report, 5:16142 (COO— 
3459-16) 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
General phase-frequency shifting in the three-phase inductor- 
converter bridge, 5:17224 (CONF-791102—121) 
TOKAMAK TYPE REACTORS/RADIATION HAZARDS 
— reactor safety study. Annual report, October 1, 1978- 
tember 30, 1979, 5:17249 (GA-A—15578) 
TOKA AK TYPE REACTORS/REACTOR FUELING 
Current density profile control by programming of gas puffing and 
plasma current waveform in the JIPPT-2 tokamak, 5:17244 
{N_-79-23788) 
TOKAMAK TYPE REACTORS/REMOTE HANDLING 
SN CON ct tt — in an experimental tokamak, 5:17266 
791102—12 
TOKAMAK TYPE REACTORS/SAF ETY 
Hybrid reactor safety study. Annual report, October 1, 1978- 
September 30, 1979, 5:17249 (GA-A—15578) 
TOKAMAK TYPE REACTORS/SHIELDING 
wer oe a" in an experimental tokamak, 5:17266 
(CONF-791102—129) 
Sa TYPE REACTORS/SUPERCONDUCTING 
Co'L 
Development of a 50 kA cryostable ac superconducting cable, 
5:17217 (CONF-791102—104) 
TOPOGKAPHY/HABITAT 
Coyote habitat preferences on the Idaho National Engineering 
Laboratory Site, 5:16725 (IDO—12088) 
TORMAC DEVICES/MAGNETOHYDRODYNAMICS 
Numerical study of the initial dynamics in tormac, 5:17181 
(COO—2456-69) 
TORNADOES/FORECASTING 
Severe thunderstorm systems, 5:16434 (DOE/TIC—11059) 
TORNADOES/MAPS 
Overview and recommendations, 5:16915 pra ll 1C—11059) 
TOROIDAL PINCH DEVICES/PLASMA WA 
Simple model for an upper bound on density ae ina 
turbulent pinch, 5.17207 (LA—8198-MS) 
TOROIDAL PINCH TYPE REACTORS/ENERGY LOSSES 
Reactor implications of flux loss through conducting shells 
surrounding compact toroids, 5:17220 (MSNW—80-1144-2) 
TOROIDAL PINCH TYPE REACTORS/MAGNETIC FLUX 
Reactor implications of flux loss through conducting shells 
surrounding compact toroids, 5:17220 (MSNW—80-1 144-2) 
TOROIDAL SCREW PINCH DEVICES/ 
MAGNETOHYDRODYNAMICS 
Numerical simulation studies of toroidal pinches, 5:17180 (COO— 
2456-57) 
TOROIDAL SCREW PINCH DEVICES/PLASMA 
SIMULATION 
Numerical simulation studies of toroidal pinches, 5:17180 (COO— 
2456-57) 
TOROIDAL THETA PINCH DEVICES/ 
MAGNETOHYDRODYNAMICS 
Numerical simulation studies of toroidal pinches, 5:17180 (COO— 
2456-57) 
TOROIDAL THETA PINCH DEVICES/PLASMA 
SIMULATION 
Numerical simulation studies of toroidal pinches, 5:17180 (COO— 
2456-57) 
TOSCO PROCESS/ECONOMIC ANALYSIS 
Predicted costs of environmental controls for a commercial oil 
shale industry. Volume 1. An engineering analysis, 5:14867 
(COO—5107-1) 
TOTAL ENERGY SYSTEMS/DESIGN 
Fresnel/photovoltaic concentrator application experiment for the 
Dallas-Fort Worth airport. Phase 1: system design, final 
technical report, 1 June 1978-28 February 1979, 5: 15309 (DOE/ 
CS/95311—1) 
be = SYSTEMS/PHOTOVOLTAIC POWER 
Fresnel/photovoltaic concentrator application experiment for the 
Dallas-Fort Worth airport. Phase 1: system design, final 
technical report, 1 June 1978-28 February 1979, 5:15309 (DOE/ 
CS/95311—1) 
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be ENERGY SYSTEMS/SOLAR THERMAL POWER 


Frosusl/ghotoveltele soomortaies seedy pee my experiment for the 
Dallas-Fort Worth airport. system design, final 
technical 1 1 June 1578. 28 ireny 1979, 5:15309 (DOE/ 
CS/95311—1) 

Indust mee 80s: sa with solar, 5:15405 yc nal 13) 

iS CO 3CTORS/DEMONSTRATIO 

PROGRAMS 

Program overview, 5:15264 (SAND—79-8073) 

Solar Central Receiver eo er developments and future 
directions, 5:15265 (SAND—79-8073) 

Solar Central Receiver Program, 5:15266 (SAND—79-8073) 

TOWER FOCUS COLLECTORS/RESEARCH PROGRAMS 

Program overview, 5:15264 (SAND—79-8073) 

Solar Central Receiver Program: > ium and future 
directions, 5:15265 (SAND—79-8073 

Solar Central Receiver Program, 5:15266 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 

TOWER FOCUS POWER PLANTS/BOILERS 

Results of five tube _ heat lamp tests (Tube tests for boilers for 
tower focus pee lants), 5:15276 (SAND—79-8073) 

TOWER FOCU: R PLANTS/CAVITY RECEIVERS 

1 MW/sub th/ gas cooled solar receiver design, 5:15298 (SERI/ 
TP—31-248(Vol.2)(Pt.1)) 

Central receiver using natural circulation om eneration for 
_—o ~ TMPL solar thermal conversion, 5:15305 (SERI/TP— 

1-248(Vo 

TOWER FOCU: POWER PLANTS/CENTRAL RECEIVERS 

CRTF molten salt receiver experiment, 5:15272 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/COMPUTER CODES 

Comparison between results of th HELIOS and MIRVAL 
computer codes a) — to central receiver solar-energy 
collection, 5:15296 (SAND—79-8266) 

TOWER FOCUS POWER PLANTS/COST 

Comparison of projected electricity costs for coal-fired and 
central receiver power plants, 5:15270 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/DEMONSTRATION 

PLANTS 

500 kW/sub e/ central receiver system (CRS) of the IEA Small 
O73) Power Systems Project (SSPS), 5:15268 (SAND-—79- 

CESA-1 Project, 5:15269 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/DEMONSTRATION 

PROGRAMS 

Department of Energy solar central receiver semiannual review, 
5:15263 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/DESIGN 

Advanced sodium cooled central receiver power plant, 5:15300 
(SERI/TP—31-248(Vol.2)(Pt.1)) 

Alternate Central Receiver Power System Program. Phase II, 
5:15274 (SAND—79-8073) 

Alternative central receiver power system using molten salt as the 
heat transfer and storage medium, 5:15301 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 

Conceptual design of advanced central receiver power systems 
(Liquid sodium heat transfer fluid), 5:15299 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 

bear ' FOCUS POWER PLANTS/HEAT TRANSFER 

Ss 

Molten salt ee. 5:15302 (SERI/TP—31- 
248(Vol.2)(Pt 

TOWER FOCUS POWER PLANTS/HELIOSTATS 

Solar central receiver prototype heliostat. Interim technical 

y ress report, 5:15261 (SAN—1604-4) 

TOWER FOCUS POWER PLANTS/HYBRID SYSTEMS 

Combined cycle central receiver solar hybrid power system, 
5:15310 (SAND—79-8073) 

Solar central receiver hybrid power system sodium-cooled 
concept, 5:15311 (SAND—79-8073) 

Solar central receiver hybrid power plant conceptual design: 
molten salt receiver concept, 5:15312 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/MATERIALS 

Materials considerations in the design of a sodium cooled central 
receiver solar thermal power plant, 5:15303 (SERI/TP—31- 
248(Vol.2)(Pt.1)) 

TOWER FOCUS POWER PLANTS/MATERIALS TESTING 

Results of five tube as heat lamp tests (Tube tests for boilers for 
tower focus power plants), 5:15276 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/MEETINGS 

rtment of Energy solar central receiver semiannual review, 
5:15263 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/PUMPED STORAGE 

Solar/Hydro Integration Study, 5:15313 (SAND—79-8073) 

TOWER FOCUS POWER PLANTS/RESEARCH PROGRAMS 

rtment of Energy solar central receiver semiannual review, 
5:15263 (SAND—79-8073) 
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TOWER FOCUS POWER PLANTS/SOLAR RECEIVERS 
eee design of a solar advanced water/steam receiver, 
5:15277 (SAND—79-8073) 
Oe design of a solar advanced steam/water receiver, 
5:15278 (SAND—79-8073) 
Conceptual design of an advanced water/steam receiver, 5:15279 
(SAND—79-8073) 
TOWER FOCUS POWER PLANTS/THERMODYNAMIC 
CYCLES 
Electric power generating subsystem study for advanced water/ 
steam receivers, 5:15280 (SAND—79-8073) 
TOXIC MATERIALS/ENVIRONMENTAL EFFECTS 
Environmenal Resources Section, 5:14721 (ORNL—5620) 
TOXICITY/FORECASTING 
Environmental research, 5:15872 (LBL—8619) 
TR-0 REACTOR/FUEL ASSEMBLIES 
Measuring heat transfer through TR-0 reactor fuel element, 
5:15793 (UJ V—4086-R) 
TR-0 REACTOR/HEAT TRANSFER 
Measuring heat transfer through TR-O reactor fuel element, 
5:15793 (UJ V—4086-R) 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRADESCANTIA/DOSE-RESPONSE RELATIONSHIPS 
Uptake of tritiated 1,2-dibromoethane by Tradescantia floral 
tissues: relation to induced mutation frequency in stamen hair 
cells, 5:16842 
TRADESCANTIA/MUTAGENESIS 
Uptake of tritiated 1,2-dibromoethane by Tradescantia floral 
tissues: relation to induced mutation frequency in stamen hair 
cells, 5:16842 
TRANQUILIZERS/RADIOSENSITIVITY EFFECTS 
Effects of some pharmacological agents on radiation-induced 
disturbances of membrane digestion in rats (Amizil; atropine; 
hexonium; octadin), 5:16822 
TRANQUILLIZERS 
See TRANQUILIZERS 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MOMENTUM) 
See MOMENTUM TRANSFER 
TRANSFERASES 
See also PHOSPHOTRANSFERASES 
TRANSFERASES/ENZYME ACTIVITY 
Interactions of methionine and selenomethionine with methionine 
adenosyltransferase and ethylene-generating systems, 5:16733 
TRANSFERRIN/BINDING ENERGY 
Effect of iron on kinetics of plutonium binding with blood 
components and deposition thereof in rat tissues, 5:16838 
TRANSFORMERS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS/HEAT TRANSFER 
Improved gap conductance model for the TRAC code (PWR), 
5:15815 (LA-UR—79-2945) 
TRAWA, a transient analysis code for water reactors. 
Supplementary part 1, 5:15830 (VTT-YDI—33) 
TRANSIENTS/HYDRAULICS 
TRAWA, a transient analysis code for water reactors. 
Supplementary part 1, 5:15830 (VTT-YDI—33) 
TRANSIENTS/THERMAL STRESSES 
aged of the PBF test results (PWR; BWR), 5:15803 (CONF- 
19—1) 
TRANSLOCATION/BIOLOGICAL PATHWAYS 
Proline accumulation in water-stressed barley leaves in relation to 
translocation and the nitrogen budget, 5:16765 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPARENCY 
See OPACITY 
TRANSPORT 
(Limited to the movement of goods and persons.) 
See also PNEUMATIC TRANSPORT 
TRANSPORT/MATHEMATICAL MODELS 
Preliminary model of plutonium transport by wind at Trinity Site, 
5:16584 (NVO—192(Vol.2)) 
TRANSPORT/RISK ASSESSMENT 
Transportation safety studies, 5:16717 (PNL—3300(Pt.5)) 
TRANSPORT/SYSTEMS ANALYSIS 
Energy material transport, now through 2000, 5:15899 (PNL— 
3300(Pt.5)) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Energy conservation in department of highways and 
transportation buildings. Final report July 1977-September 1978, 
5:16032 (PB—295675) 


TRITIUM OXIDES/RADIOISOTOPE SCANNING 


TRANSPORTATION SECTOR/ENERGY EFFICIENCY 
Energy analysis, 5:15863 (LBL—8619) 
TRANSPORTATION SECTOR/MASS TRANSIT SYSTEMS 
UMTA University and Research Training Program: abstracts for 
University Research Projects, 5:16023 (UMTA-UPP—30-79-1) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/STANDARDS 
Modeling the impacts of transportation systems management on 
vehicle emissions, Phase I, 5:16542 (PB—296908) 
TRANSPORTATION SYSTEMS/TECHNOLOGY 
ASSESSMENT 
Ue pes and the future. Final report, 5:16036 (PB—298907) 
TRANSURANIUM COMPOUNDS/QUANTITY RATIO 
Characteristics of radioactive particles in close-in fallout, 5:16581 
(NVO—192(Vol.2)) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
Measurement of penetration depths of plutonium and americium in 
sediment from the ocean floor, 5:14956 (CONF-791112—52) 
TRANSURANIUM ELEMENTS/RADIONUCLIDE 
KINETICS 
Transuranic weathering in plants, 5:16841 (PNL—3300(Pt.2)) 
TREAT REACTOR/REACTOR INSTRUMENTATION 
Proton-recoil proportional counter tests at TREAT, 5:15789 
(CONF-791037—23) 
TREES 
See also OAKS 


PINES 
TREES/PLANT GROWTH 
Experiment in biomass production: results from three consecutive 
harvests of cottonwood and alder, 5:15178 (CONF-790845—) 
TREES/PRODUCTIVITY 
Experiment in biomass production: results from three consecutive 
harvests of cottonwood and alder, 5:15178 (CONF-790845—) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Test and evaluate the TRI-GAS low-Btu coal gasification process. 
Quarterly report, October-December 1979, 5:14666 (FE—2798- 
74 


TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/DIFFUSION 
Hydrogen fermeability of sintered aluminum oxide, 5:16214 
TRITIUM/DOSIMETRY 
Technology assessments, 5:16484 (ORNL—5595) 
TRITIUM/ENVIRONMENTAL EXPOSURE PATHWAY 
Tritium distribution in man and his environment, 5:16618 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Analysis of tritium releases to the atmosphere by a controlled 
thermonuclear reactor, 5:15029 
Tritium in the environment. NCRP Report No. 62, 5:16677 
TRITIUM/GENETIC RADIATION EFFECTS 
Sublethal effects of tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
magnetic fields, 5:16804 (PNL—3300(Pt.2)) 
TRITIUM/HEALTH HAZARDS 
Environmental health studies, 5:16830 (ORNL—5308) 
TRITIUM/ISOTOPE EFFECTS 
Mechanism of product formation during the photolysis of ketene, 
5:16273 
TRITIUM/MONITORING 
Improved Kanne tritium monitoring system, 5:16399 (LA-UR— 


80-443) 
TRITIUM/PLUMES 
Liquid waste disposal at the Idaho National Engineering 
Laboratory and resultant waste plumes in the Snake River Plain 
aquifer, 5:16678 (IDO— 12088) 
TRITIUM/RADIATION DOSES 
Tritium in the environment. NCRP Report No. 62, 5:16677 
TRITIUM/RADIATION MONITORING 
Continuous tritium monitor for nuclear facility off-gas streams, 
5:14994 (ENICO— 1022) 
TRITIUM COMPOUNDS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Tritium distribution in man and his environment, 5:16618 
TRITIUM OXIDES/GLOBAL ASPECTS 
World-wide population doses from tritium released from nuclear 
facilities, 5:16617 
TRITIUM OXIDES/RADIOISOTOPE SCANNING 
Effects of toxic agents on movements of materials across the 
placenta, 5:1689C 





TRITIUM RECOVERY 


TRITIUM RECOVERY 
Lithium studies. Letter Y July 16-December 31, 1979, 
5:17250 (NVO—1570-T4) 
TRITON REACTIONS/ELASTIC SCATTERING 
Polarized triton elastic scattering at 17 MeV (13 nuclei with A = 
40 to 208), 5:17085 
TRITON REACTIONS/FISSION 
Spontaneous fission of 7°°Fm, 5:17121 
TRITON REACTIONS/STRIPPING 
Spontaneous fission of *°Fm, 5:17121 
TRITON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
12.3-min 75*Cf and 43-min 75*Md and systematics of the 
spontaneous fission propertiesof heavy nuclides, 5:17113 
TROMBE WALLS/CONSTR ON 
Passively heated residence designed for the median Pacific 
Northwest market, 5:15327 (CONF-790845—) 
TROMBE WALLS/FINANCING 
Passively heated residence desi CON for the median Pacific 
Northwest market, 5:15327 (CONF-790845—) 
TROPOSPHERE/AIR POLLUTIO 
Coagulation rates of sub-micron = ES in the troposphere. 
Final report, 5:16459 (PB—295756) 
TROUT/BEHAVIOR 
Recolonization of the Big Lost River by aquatic invertebrates and 
fish et ~ _ t, 5:16685 (IDO— 12088) 
TROUT/IMMU 
Sublethal - a tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
magnetic fields, 5:16804 (PNL—3300(Pt.2)) 
TROUT/MORTALITY 
Sublethal effects of tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
magnetic fields, 5:16804 (PNL—3300(Pt.2)) 
TROUT/POPULATION DYNAMICS 
Ability of underwater observers to estitaate the size of 
streamdwelling salmonid fishes, 5:16686 (IDO— 12088) 
Instream flows in the Big Lost River: a lost cause, 5:16687 (IDO— 


12088) 
TROUT/TERATOGENESIS 
Sublethal effects of tritium on aquatic systems. Ecological effects 
of lithium and beryllium on important aquatic organisms and 
associted communities. Teratogenic effects of low-level 
magnetic fields, 5:16804 (PNL—3300(Pt.2)) 
TRUCKS/FUEL ECONOMY 
Government should buy more fuel-efficient trucks and truck 
tractors, 5:16031 (EMD—80-27) 
TRUCKS/PROCUREMENT 
Government should buy more fuel-efficient trucks and truck 
tractors, 5:16031 (EMD—80-27) 
TRW PROCESS/ECONOMICS 
Economic evaluation cf the TRW Gravichem process: one unit 
train per day of coal, 5:14622 (FE/EES—79/10) 
Economic evaluation of the modified TRW Gravichem process: 
one unit train per day of coal, 5:14623 (FE/EES—79/11) 
TRW PROCESS/EVALUATION 
Economic evaluation of the TRW Gravichem process: one unit 
train per day of coal, 5:14622 (FE/EES—79/10) 
Economic evaluation of the modified TRW Gravichem process: 
one unit train per day of coal, 5:14623 (FE/EES—79/11) 
TRW PROCESS/MODIFICATIONS 
Economic evaluation of the modified TRW Gravichem process: 
one unit train per day of coal, 5:14623 (FE/EES—79/11) 
TRYPTAMINES 
See also SEROTONIN 
TRYPTAMINES/BIOLOGICAL EFFECTS 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
ravd __ blood flow in body tissues (y rays; mice, rats), 
TRYPTAMINES/RADIOSENSITIVITY EFFECTS 
Characteristics of link between radioprotective properties of 
serotonin, its acyl, alkoxy derivatives and capacity thereof to 
alter local blood flow in body tissues (y rays; mice, rats), 
= 6812 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/MATERIALS TESTING 
Results of five tube panel heat lamp tests (Tube tests for boilers for 
tower focus power plants), 5:15276 (SAND—79-8073) 
TUBES (CONDUITS) 
See PIPES 
TUFF/RADIONUCLIDE MIGRATION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 
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TUFF/SORPTIVE PROPERTIES 
Laboratory studies of radionuclide distributions between selected 
‘oundwaters and geologic media, 5:14960 (LA-UR—80-437) 


OR CELLS 
See also ASCITES TUMOR CELLS 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Postradiation and posthypothermia changes in oxygen tension of 
transferable rat tumors, 5:16823 
TUMOR CELLS/DYNAMIC FUNCTION STUDIES 
Physiopathology of blood platelets: a model system for studies of 
cell-to-cell interaction. Progress report, November 1, 1978- 
October 31, 1979, 5:16743 (COO—2783-4) 
TUMOR CELLS/OXYGEN 
Postradiation and posthypothermia changes in oxygen tension of 
transferable rat tumors, 5:16823 
TUMOR CELLS/RADIOSENSITIVITY 
Postradiation and posthypothermia changes in oxygen tension of 
transferable rat tumors, 5:16823 


ORS 
See NEOPLASMS 
TUNGSTEN/PRODUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their ooan, 5:16123 (CONF-7706168—) 
TUNGSTEN 183/E2-TRANSITIONS 
Coulomb excitation of ***W, 317093 (ORNL—5498) 
TUNGSTEN BASE ALLOYS/PARTICLE SIZE 
Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 


(Y/PG—2286) 
TUNGSTEN BASE ALLOYS/TRANSMISSION ELECTRON 
MICROSCOPY 
Interim report of 90W-7Ni-3Fe alloy TEM examination, 5:16136 
(Y/PG—2286) 
TUNGSTEN IONS/ENERGY-LEVEL TRANSITIONS 
2s 2p *P:°—> 2s? 'So intercombination line in beryllium-like 
krypton, molybdenum and tungsten, 5:17183 (COO—4264-7) 
Breit-Pauli approximation for highly ionized beryllium-like ions 
Kr XXXIII, Mo XXXIX and W LXXI, 5:17184 (COO—4264-8) 
Calculations of transition probabilities in the Z sequence, 5:17185 
(COO—4264-11) 
TUNGSTEN IONS/ION-ATOM COLLISIONS 
Measurements of electron transfer from hydrogen atoms and 
molecules to multicharged ions, using the Tandem Van de 
Graaff (2.9 and 3.4 x 10° cm/s), 5:16995 (ORNL—5498) 
TUNGSTEN IONS/OSCILLATOR STRENGTHS 
Breit-Pauli approximation for highly ionized beryllium-like ions 
Kr “XXXII Mo XXXIX and W LXXI, 5:17184 (COO—4264-8) 
TUNGSTEN OXIDES/CATALYTIC EFFECTS 
Process for the dis  peprmmmmae of petroleum hydrocarbons 
(Patent), 5:1479 
TUNGSTEN OXIDES/REDUCTION 
Reactions of the liquid alkali metals with the metals Zr, Nb, Ta, 
Mo, and W and their oxides, 5:16123 (CONF-7706168—) 
TUNNELS/CONSTRUCTION 
Snettisham Project Alaska. First stage development. Design 
memorandum Number 7. General design memorandum. Volume 
I. Main report, 5:15067 (AD-A—067894) 
TURBINE BLADES/CORROSION 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 
7706168—) 
TURBINE BLADES/FAILURES 
Handling uncertainty in reliability decision-making, 5:15666 
(CONF-790167—(Vo 
TURBINE BLADES/SPECIFICATIONS 
Role of aluminum in the development of modern vertical axis 
wind turbines, 5:15644 (CONF-790845—) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBOGENERATORS/FUEL CONSUMPTION 
Army procurement of 10kW, 60Hz gas turbine generators is 
- — S ‘nee Report to the Congress, 5:16111 (PB— 
TURBOGENERATORS/LIFE-CYCLE COST 
Army procurement of 10kW, 60Hz gas turbine generators is 
—_ A yarns Report to the Congress, 5:16111 (PB— 


TURBOGENERATORS/RELIABILITY 
Army spent: ee of 10kW, 60Hz gas turbine generators is 
— 2 Pe Report to the Congress, 5:16111 (PB— 


TURBOJET ENGINES/COOLING SYSTEMS 
JT8D revised high-pressure turbine cooling and other outer air 
seal program, 5:16027 (N—79-21076) 
TURBOJET ENGINES/EXHAUST GASES 
Time degradation factors for turbine engine exhaust emissions. 
Volume 1. Program description and results. Interim report, 
August 1974-June 1977, 5:16105 (AD-A—070573) 
Time degradation factors for turbine engine exhaust emissions. 
Volume II. JT8D-9 test data. Interim report, August 1974-June 
1977, 5:16106 (AD-A—070574) 
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Time degradation factors for turbine engine exhaust emissions. 
Volume IV. JT3D-7 test data. Interim report, August 1974-June 
1977, 5:16107 (AD-A—070576) 

Time degradation factors for turbine engine exhaust emissions. 
Volume V. JT3D-3B test data. Interim report, August 1974- 
June 1977, 5:16108 (AD-A—070577) 

Time degradation factors for turbine engine exhaust emissions. 
Volume VI. JT9D-3A test data. Interim report, August 1974- 
June 1977, 5:16109 (AD-A—070578) 

TURBOJET ENGINES/MODIFICATIONS 

CF6 jet engine performance improvement program. Task 

Feasibility analysis. Final report, 5:1602 TO 21074). 
JULENT FLOW/FRICTION FACTOR 

Calculation of skin-friction coefficients for low-Reynolds-number 

turbulent boundary layer flows, 5:17011 (SAND—79-8062) 


See BRASSICA 
TWO-PHASE FLOW/DENSITY 
Application of reconstructive fomngs aphy to the measurement of 
density distribution in two-phase flow, 5:16323 (CONF- 
800502—3) 


TWO-PHASE FLOW/FLOWMETERS 
Two-phase flow measurement by pulsed neutron activation 
techniques, 5:15801 (ANL-NUREG-CT—79-17 
TWO-PHASE FLOW/MEASURING INSTRUMENTS 
Advanced two-phase flow instrumentation program. Quarterly 
— report, July-September 1979, 5:15822 (NUREG/CR— 


TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Flux-line-cutting threshold in type-II superconductors, 5:17146 
(IS-T—894) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


See ALLOY-TZM 


U 


UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS/DEMONSTRATION PLANTS 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume I. 
Overall plant description, 5:14653 (FE—2582-1(Vol.1)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume II. Air 
separation, 5:14654 (FE—2582-1(Vol.2)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume III. 
Coal/coke treating and feed; coal/coke handling; dock facilities, 
5:14655 (FE—2582-1(Vol.3)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IV. 
Gasification; gas cooling and scrubbing; ash treatment, 5:14656 
(FE—2582-1(Vol.4)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume V. Gas 
compression; gas treating, 5:14657 (FE—2582-1(Vol.5)) 

Industrial Fuel ‘Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VII. 
Sulfur recovery; tail gas treating, 5:14659 (FE—2582- i 7)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VIII. 
Credit generation, 5:14660 (FE—2582-1(Vol.8)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume IX. 
Utility area, 5:14661 (FE—2582-1(Vol.9)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume X. 
Waste water treatment. 5:14662 (FE—2582-1(Vol.10)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume XI. 
Cooling tower; flare, 5:14663 (FE—2582-1(Vol.11)) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume XII. 
General facilities; buildings, 5:14664 (FE—2582-1(Vol.12)) 

Industrial Fuel Gas Demonstration Plant Program. Task II report, 
sa plant process design. 2nd Issue, 5:14665 (FE— 

U-GAS PROCESS/DESIGN 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume VI. 
Sour water stripping, 5:14658 (FE—2582-1(Vol.6)) 


URANIUM/DESORPTION 


U-GAS PROCESS/EQUIPMENT 
Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstratio pnt a mechanical design. Volume III. 
Coal/coke treatin feed; coal/coke handling; dock facilities, 
5:14655 (FE—2582-1(Vol. 3)) 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UHV DC SYSTEMS/GAS-INSULATED CABLES 
Particle-initiated breakdown in gas dielectric cable insulation 
= scope program. Final report, 5:15703 (EPRI-EL— 


ULTRAFILTRATION/RESEARCH PROGRAMS 
Technical and economic feasibility of membrane technology. First 
technical quarterly progress report, 17 September 1979-17 
December 1979, 5:16050 (BSDF—39-1Q-79) 
a Seeeree 


ULTRASONI 
ueanaenies fi ency rot 5:16326 
ES/RADIOINDUCTION 
\aeseaien of radiation induced impairment of phosphorylation 
of chromatin proteins, 5:16775 
ULTRAVIOLET [ATION 
Ultraviolet disinfection of municipal effluents, 5:16904 
ULTRAVIOLET RADIATION/ENVIRONMENTAL 
EFFECTS 


Photosynthethic carbon reduction by seagrasses exposed to 

na) b radiation. Final technical report, 5:16901 (N—79- 
UNDERGROUND DISPOSAL/ENVIRONMENTAL EFFECTS 

Radiation doses to small mammals at the Idaho National 
Engineering Laboratory — Waste Management 
Complex, 5:16590 (IDO— 12088) 

Species composition and local movement of small mammals on the 
Radioactive Waste Management Complex, Idaho National 
Engineering Laboratory Site, 5:16593 (IDO— 12088) 

Theoretical problems in defining dispersal in small mammals 
occupying the Subsurface Disposal Area, Idaho National 
Engineering Laboratory Site, 5:16594 (IDO—12088) 

UNDERGRO! EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/GROUND MOTION 

Some predicted peak ground motions for nuclear cratering 
explosions along the Qattara alignment in Egypt, 5:16423 
(UCID— 18529) 

UNDERGROUND MINING 
See also LONGWALL MINING 
UNDERGROUND MINING/ENVIRONMENTAL IMPACTS 

a design for a subsidence simulator, 5:16341 (LA—8239- 

M 


UNDERGROUND MINING/GROUND SUBSIDENCE 
ee design for a subsidence simulator, 5:16341 (LA—8239- 
MS) 
UNDERGROUND MINING/MINE HAULAGE 
Evaluation of alternate hydraulic transport concepts fer coal 
haulage in underground mines, 5:14733 (FE—9033-T1) 
UNDERGROUND MINING/PLANNING 
oe ay meg ye in underground coal systems. Interim report, 
une 1979, 5:14732 (FE—1231-17) 
UND! RGROUND MINING/SUPPORTS 
Design optimization in underground coal —, Interim report, 
April-June 1979, 5:14732 (FE-—1231-17 
Results of the development and testing of, a cable type flexible roof 
drill for low coal. “Final rt, 5:14734 (FE—9089-T1) 
KINGDOM/RESIDENTIAL SECTOR 
International analysis of residential energy use and conservation, 
5:16002 (LBL—9383) 
UNITED STATES OF AMERICA 


See USA 
UNIVERSE/AGE ESTIMATION 
Neutron capture cross section measurements at ORELA and 
nucleosynthesis, 5:17101 (ORNL—5498) 
UPWELLING/BIOLOGICAL EFFECTS 
Role of nutrient recycling in upwelling ecosystems, 5:16628 
(BNL—27333) 
NIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR— 80-437) 
URANIUM/CHEMICAL REACTIONS 
Status report on the importance of natural organic compounds in 
undwater as radionuclide-mobilizing agents, 5:14967 
ONWI—84) 
URANIUM/DESORPTION 
Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media, 5:14960 (LA-UR—80-437) 





URANIUM/ENVIRONMENTAL TRANSPORT 


URANIUM/ENVIRONMENTAL TRANSPORT 
Microcrack technology. Progress report, 1 Fy 1979-29 
February 1980, 5:14958 (DOE/E 972—2) 
— report on the importance of natural organic compounds in 
a as radionuclide-mobilizing agents, 5: 14967 


84) 
URANIUM/FISSION PRODUCTS 
Development of ultrafiltration and adsorbents: April-September 
1979, 5:14942 (MLM—2684) 
URANIUM/RADIONUCLIDE MIGRATION 
Radiation measurements and assessments, 5:16829 (ORNL—5308) 
URANIUM/TITRATION 

Evaluation of an automatic uranium titration system, 5:15014 
(NBL—294) 

URANIUM 232/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 232/RADIONUCLIDE KINETICS 

Transuranic Behavior in Soils and Plants, 5:16563 (PNL— 
3300(Pt.2)) 

URANIUM 233/ENERGY LEVELS 

233) levels populated in the alpha decay of 7°’ Pu, 5:17116 
(ORNL—5498) 

URANIUM 233/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 234/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 235/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 236/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 237/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 238/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 
(NVO—192(Vol.1)) 

URANIUM 238/RADIOECOLOGICAL CONCENTRATION 

Measured concentrations of radioactive particles in air in the 
vicinity of the Anaconda Uranium Mill, 5:16479 (NUREG/ 
CR—1320) 

URANIUM 238 TARGET/NEON 20 REACTIONS 

More simple-SIMON results for fast Ne + **U collisions (5 
GeV), 5:17114 (ORNL—5498) 

URANIUM 238 TARGET/NEUTRON REACTIONS 

Resonance integral calculations for isolated rods containing oxides 
of **U and **Th, 5:17115 (ORNL/TM—6376) 

URANIUM 238 TARGET/PROTON REACTIONS 

Delayed-neutron fraction in a pulsed spallation neutron source 
(300 MeV), 5:17119 (ANL—80-11) 

URANIUM 240/RADIOCHEMICAL ANALYSIS 

Analysis of natural and artificial isotopes of uranium, 5:16240 

(NVO—192(Vol.1)) 
URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/RESPONSE FUNCTIONS 

Actinide 5f systems: experimental determination of the magnetic 
response function, 5:16162 (CONF-791142—6) 

URANIUM BASE ALLOYS/CORROSION 

Effects of testing and storage environments on mechanical 
properties of Ni-plated and bare U-3/4 wt% Ti, 5:16149 
(SAND—79-8504) 

URANIUM BASE ALLOYS/MECHANICAL PROPERTIES 

Effects of testing and storage environments on mechanical 
properties of pes -plated and bare U-3/4 wt% Ti, 5:16149 
(SAND—79- ) 

URANIUM BASE ALLOYS/STORAGE 

Effects of testing and storage environments on mechanical 
properties of Ni-plated and bare U-3/4 wt% Ti, 5:16149 
(SAND—79-8504) 

URANIUM COMPOUNDS/QUANTITY RATIO 

Resuspension studies on fallout level plutonium, 5:16481 (NVO— 
192(Vol.2)) 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial gamma ray and magnetic survey: Idaho Project, Hailey, 
Idaho Falls, Elk City quadrangles of Idaho/Montana and Boise 
——, ee Idaho. Final report, 5:14872 (GJBX— 
10(80)(Vol. 

Aerial iene A and magnetic survey: Idaho Project, Elk City 
quadrangle of Idaho/Montana. Final report, 5:14874 (GJBX— 
10(80)(V ol.2)(Elk)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Thief 
River Falls quadrangle of Minnesota/North Dakota. Final 
report, 5:14880 (GJBX—13(80)(Vol.2)(ThiefRiver)) 
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Aerial ma ray and magnetic survey: Minnesota Project, Fargo 
maihonaie of Minnesota/North Dakota. Final report, 5: 4877 
G GJBX—13(80)(Vol.2)(Fargo)) 

Aerial gamma ray and magnetic survey: Minnesota Project, New 
Ulm quadrangle of Minnesota. Final report, 5:14913 (GJBX— 
13(80)(Vol.2)(New-Ulm)) 

Aerial —— ray and magnetic survey: Minnesota Project, St. 
Cloud le of Minnesota. Final report, 5:1491 (GIBX— 
13(80)(Vol. role t.Cloud)) 

—_ — ~ baw magnetic survey: Idaho Project, Hailey 

le of k daho. Final report, 5:14875 (GJBX— 
Foon ol.2)(Hailey)) 

Aerial gamma ray and magnetic survey: Idaho Project, Boise 
quadrangle, Oregon/Idaho. Final report, 5:14873 (GJBX— 
10(80)(V ol.2)(Boise)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Watertown quadrangle of South Dakota/Minnesota. Final 
report, 5:14881 (GJBX—13(80)(Vol.2)(Watertown)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Milbank quadrangle of South Dakota, North Dakota, and 
Minnesota. Final report, 5:14879 (GJBX— 
13(80)(Vol.2)(Milbank)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Grand 
Forks quadran - aad of Minnesota/North Dakota. Final report, 
5:14878 (GJBX—13(80)(Vol.2)(GrandForks)) 

Aerial gamma ray and magnetic survey: Idaho Project, Idaho 
Falls quadrangle, Idaho. Final report, 5:14876 (GJBX— 
10(80)(Vol.2)(Ida)) 

Aerial gamma ray and magnetic survey: Minnesota Project, Sault 
Sainte Marie and Blind River quadrangles, Michigan. Final 

rt (No known deposits within the study area), 5:14903 
(GIBX—39(80)(Vol.2)(Sault)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Cheboygan and Alpena quadrangles, Michigan. Final re 
(No known deposits within the study area), 5:14901 (GJBX— 
39(80)(V ol.2)(Cheboygan)) 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Escanaba quadrangle of Michigan and Wisconsin. Final re 
(No known uranium deposits within the study area), 5:14902 
(GJIBX—39(80)(V ol.2)(Escanaba)) 

Aerial gamma ray and magnetic survey: Nebraska/Texas Project, 
the Alliance and Scottsbluff quadrangles of Nebraska. Final 
report, 5:14886 (GJBX—25(80)(Vol.1)) 

Aerial gamma ray and magnetic survey: Nebraska/Texas survey, 
Alliance quadrangle of Nebraska. Final report, 5:14887 
(GIBX—25(80)(Vol.2)(Alliance)) 

Aerial gamma ray and magnetic survey: Nebraska/Texas survey, 
Scottsbluff quadrangle of Nebraska. Final report, 5:14888 
(GJIBX—25(80)(Vol.2)(Scottsbluff)) 

Aerial gamma ray and magnetic survey: Minnesota Project, the 
Alpena, Blind River, Cheboygan, Escanaba, and Sault Sainte 
Marie quadrangles of Michigan and Wisconsin. Final report, 
5:14900 (GJIBX—39(80)(Vol. 1)) 

Aerial radiometric and magnetic survey: Winchester National 
topographic map, Kentucky. Southeast US project, 5:14884 
(GJBX—23(80)) 

Aerial radiometric and magnetic survey: Llano National 
Topographic Map, Texas, 5:14885 (GJBX—24(80)) 

Aerial radiometric and magnetic survey: Evansville National 
Topographic Map, Indiana and “aman: southeast US 
Project, 5:14894 (GJBX—30(80 

Aerial radiometric and magnetic i Beaufort National 
Topographic Map, North Carolina southeast US Project, 
5:14898 (GJBX—36(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 

ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
a uadrangles. Volume | and Volume 2B. Paducah quadrangle. 
inal report (NURE program), 5:14905 (GJBX—41(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume | and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Alabama and Georgia: Atlanta quadrangle. Volume 
1 and Volume 2 (NURE program), 5:14911 (GJBX—47(80)) 

Aerial radiometric and magnetic survey: Salisbury Topographic 
Map, Virginia/New Jersey/Delaware, Maryland southeast US, 
5:14899 (GJBX—37(80)) 

Aerial radiometric and magnetic reconnaissance survey of 
J mwtnanting of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 

ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, fi 4. nal report. Volume | and Volume 2A. Dyersburg 
pm 5:14904 (GJBX—40(80)) 

Aerial radiometric and magnetic reconnaissance survey of 

rtions of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 
‘ennessee: ay he ye Paducah, Poplar Bluff, and Rolla 

= drangles, final report. Volume | and Volume 2C. Poplar 
luff quadrangle , 5:14906 (GJBX—42(80)) 





MAY 31, 1980 


Aerial radiometric and magnetic reconnaissance survey of 

— of Arkansas, Illinois, Indiana, Kentucky, Missouri, and 

‘ennessee: Dyersburg, Paducah, Poplar Bluff, and Rolla 
quadrangles, final report. Volume 1 and Volume 2D. Rolla 
quadrangle , 5:14907 (GJBX—43(80)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of Texas: Beaumont and Palestine quadrangles, final 
py pots Volume 1 and Volume 2A, Beaumont quadrangle, 

4908 (GJBX—44(80)) 
Aerial radiometric and magnetic reconnaissance survey of a 
portion of Texas: Beaumont and Palestine quadrangles, final 
(Cuax Volume 1 and Volume 2B, Palestine quadrangle, 5:14909 

epee pe 

NURE aerial gamma-ray and magnetic reconnaissance survey: 

Colorado-Arizona area, Marble Canyon NJ12-11 quadrangle. 
Volume I. Narrative report, 5:14882 (GJBX—16(80)(Vol.1)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle. 
Volume I. Narrative report, 5: 14896: (GJIBX—35(80)(Vol.1)) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Colorado-Arizona area, Grand Canyon NJ 12-10 quadrangle, 
5:14897 (GJBX—35(80)(Vol.2)) 

URANIUM DEPOSITS/EXPLORATION 
Engineering report on the drilling in the Sonora Pass area of 
ifornia, 5:14883 (GJBX—18(80)) 
URANIUM DEPOSITS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume | and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 

URANIUM DEPOSITS/PROSPECTING 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Hot Springs NTMS Quadran ~ South Dakota (NURE 
program), 5:14889 (GJBX—27( 

Hydrogeochemical and stream aie detailed geochemical 
survey for Trans-Pecos, Texas. Terrell survey area (NURE 
program, Terrell survey area), 5:14890 (GJBX—29(80)(Pt.1)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas. Solitario survey area (NURE 
program, Solitario survey area), 5:14891 (GJBX—29(80)(Pt.2)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Peco, Texas. Sierra Vieja survey area (NURE 
program, Sierra Vieja area), 5:14892 (GJBX—29(80)(Pt.3)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Trans-Pecos, Texas. Tascotal survey area (NURE 
program, Tascotal survey area), 5:14893 (GJ BX29(80)(Pt. 4)) 

Hydrogeochemical and stream sediment detailed geochemical 
survey for Texas Gulf Coast, 5:14895 (GJBX—34(80)) 

URANIUM DEPOSITS/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of New Mexico, Oklahoma, and Texas: Dalhart 
quadrangle. Volume | and Volume 2. Final report (NURE 
program), 5:14910 (GJBX—46(80)) 

URANIUM DEPOSITS/RESOURCE POTENTIAL 
Uranium (Large, poorly accessible areas poorly explored), 5:14870 
E/1A—0009-2) 
URANIUM DIOXIDE/CRACKS 

UO, pellet fragment relocation: kinetics and mechanics. Research 
Projects 508-1 and 508-2, final report, 5:15727 (EPRI-NP— 
1106 


URANIUM DIOXIDE/EMISSIVITY 
Measurements of spectral emissivity of UO. up to temperatures far 
above the melting point, 5:15807 (CONF-7706168—) 
URANIUM DIOXIDE/FABRICATION 
Fabrication of ThO2 and ThO2-UO; pellets for proliferation 
resistant fuels, 5:14917 (PNL—3210) 
URANIUM DIOXIDE/FISSION PRODUCT RELEASE 
Relation between fission product release and fuel microstructure 
in high burn-up UOz, 5:14916 (CEGB-RD/B/N—4403) 
URANIUM DIOXIDE/LEAKS 
Depleted uranium dioxide powder flow through very small 
openings (In shipping container), 5:14998 (NUREG/CR—1099) 
URANIUM DIOXIDE/MICROSTRUCTURE 
Relation between fission product release and fuel microstructure 
in high burn-up UO, 5:14916 (CEGB-RD/B/N—4403) 
URANIUM DIOXIDE/PHASE DIAGRAMS 
ee properties of the urania phase, 5:16187 (CONF- 
168— 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Relation between fission product release and fuel microstructure 
in high burn-up UOz, 5:14916 (CEGB-RD/B/N—4403) 
URANIUM DIOXIDE/THERMAL STRESSES 
UO, pellet fragment relocation: kinetics and mechanics. Research 
Projects 508-1 and 508-2, final report, 5:15727 (EPRI-NP— 


1106) 
URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of the urania phase, 5:16187 (CONF- 
7706 168—) 


US DOE/ENERGY CONSERVATION 


URANIUM DIOXIDE/VAPOR PRESSURE 
Extension of —_ pressure measurements of nuclear ote fuels 
UO, and (U,Pu)O> for fast reactor safety analysis by lase! 


rot p by A E- to — 5:16198 (CONF-7706168—) 


See also URANIUM f HEXAFLUORIDE 
URANIUM FLUORIDES/NUCLEAR MAGNETIC 
RESONANCE 
NMR of ettegpe NaUFg, 5:16163 Cn ey 
URANIUM HEXAFLUORIDE/EMISSION SPECTRA 
Spectra and modeling of laser-induced emission from multiple- 
photon (A= 248.4 nm) irradiation of UF¢, 5:16978 
ISOTOPES/ISOTOPE DILUTION 
Technical quarterly eee report, April 1-June 30, 1979, 
5:14933 (ENICO— 1013 
Ca {SOTOPES/MASS SPECTROSCOPY 
¥, rt for the office of safeguards and security, 5:15015 
PrORNL —7218) 
URANIUM ISOTOPES/RADIATION MONITORING 
Radioactivity in soils and sediments in and adjacent to the Los 
Alamos area, 1974-1977, 5:16567 (LA—8234-MS) 


RANIUM MILLS 
See FEED MATERIALS PLANTS 
MINES/DOSIMETRY 


Radiation dosimetry in uranium mines. part I. radon dosimetry 
using a nuclear track detectors. part II. measurements of 
get Ta ures. Final report, June 1971—December 
1977, 5:14915 (P ‘5 (PB_294657) 
URANIUM MINES/RADIATION MONITORING 
ape ee ge of —_ 222 emissions from underground uranium 
es. Pro; rt No. 2, 5:14999 (NUREG/CR—1273) 
URANIUM M NES/ AILINGS 
Diffusion and exhalation of radon from uranium tailings, 5:16478 
(NUREG/CR—1138) 
URANIUM NITRIDES/RESPONSE FUNCTIONS 
— 5f systems: experimental determination of the magnetic 
mse function, 5:16162 (CONF-791142—6) 
URANI OXIDES 


See also URANIUM DIOXIDE 
URANIUM OXIDES/EVAPORATION 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems, 
5:16199 (CONF-7706168—) 
URBAN AREAS/MASS TRANSIT SYSTEMS 
UMTA University and Research Training Program: abstracts for 
University Research Projects, 5:16023 (UMTA-UPP—30-79-1) 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Transportation and the future. Final re meer, 5:16036 (PB—298907) 
URR CTOR/REACTIVITY METE 
URR digital reactivity meter basic programme 'RMO’ and 
calibration programme ‘CALIP’, 5:15795 (URR—8) 
US AEC 
See also LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
SAVANNAH RIVER PLANT 
US AEC/ABANDONED SITES 
Formerly utilized MED/AEC sites remedial action program: 
radiological survey of the Building Site 421, United States, 
Watertown Arsenel, Watertown, MA. Final report, 5:16565 
(DOE/EV—0005/19) 
US DOE 
See also BATTELLE PACIFIC NORTHWEST 
LABORATORIES 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING 
LABORATORY 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
US DOE/ADMINISTRATIVE PROCEDURES 
es the age small business relationship, 5:16014 (DOE/ 
IC—111 
US DOE/APPROPRIATE TECHNOLOGY 
— from Federal Region IX: Department of Energy 
_— bated Technology Program. Part II, 5:15889 
BL 1009 
US SOE/BIBLIOGRAPHIES 
Selected DOE Headquarters publications October 1979-March 
1980, 5:17279 (DOE/AD—0010/8) 
US DOE/ENERGY CONSERVATION 
Department of Energy conservation objectives: calendar year 
1980, 5:15901 (DOE/TIC—11108) 





US DOE/ENERGY SOURCE DEVELOPMENT 


US DOE/ENERGY SOURCE DEVELOPMENT 
Energy Department's Office of Environment does not have a 
large role in decision-making, 5:15870 (EMD—80-50) 
US DOE/ENVIRONMENTAL POLICY 
Energy Department's Office of Environment does not have a 
large role in decision-making, 5:15870 (EMD—80-50) 
US DOE/LOAD MANAGEMENT 
Load management from a Department of Energy perspective, 
5:15697 (CONF-800218—1) 
US DOE/NUCLEAR FACILITIES 
Handbooks on effluent and environmental monitoring, 5:16487 
(PNL—3300(Pt.5)) 
US DOE/PROFESSIONAL PERSONNEL 
Information requirements of the Department of Energy, 5:15919 
US DOE/REGULATIONS 
Management of government property in the 
contractors (DOE-PMR 109-60), 5:17280 
US DOE/RESEARCH PROGRAMS 
Photovoltaic energy systems. Program summary, 5:15136 (DOE/ 
CS—0146) 
US DOE/WIND TURBINES 
Field Evaluation Program for small wind energy conversion 
systems, 5:15634 (CONF-790845—(Suppl.)) 
US NRC/INTERNATIONAL COOPERATION 
NRC advice and assistance to nuclear power regulatory 
programmes of developing countries, 5:15841 
US ORGANIZATIONS 
See also TENNESSEE VALLEY AUTHORITY 
US AEC 


US DOE 


US NRC 

US ORGANIZATIONS/RESEARCH PROGRAMS 

Department of the Navy Energy Fact Book. Technical report, 
5:15885 (AD-A—069138) 
USA 
See also ALABAMA 

ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MIDWEST REGION 
MINNESOTA 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OKLAHOMA 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
SOUTH DAKOTA 
SOUTHWEST REGION 
TENNESSEE 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WASHINGTON DC 
WESTERN REGION 
WISCONSIN 
WYOMING 

USA/AIR POLLUTION 

- program coordination during FY 1979, 5:16476 (UCRL— 
2885) 


ion of off-site 
E/PR—0002/R1) 
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USA/AIR QUALITY 
Air quality data - 1977 annual statistics, including summaries with 
reference to standards, 5:16493 (PB—295816) 
Deveiopment and application of a rey | for the site- 
s ific analysis of air pollutant data, 5:164 
34 
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USA/ATMOSPHERIC PRECIPITATIONS 
Estimating long-term statistics for annual precipitation for six 
regions of the United States from tree-ring data, 5:16635 
CRL—15162) 
USA/BWR TYPE REACTORS 
Statistical evaluation of licensee event reports, 5:15817 (LA-UR— 
79-2947) 
USA/CIVIL DEFENSE 
Foreign civil defense studies, 5:16908 (ORNL—5308) 
USA/EARTHQUAKES 
Earthquake prediction, 5:16938 (DOE/TIC—11059) 
USA/ECONOMIC POLICY 
Changes needed to improve Government's knowledge of OPEC 
financial influence in the United States, 5:15868 (EMD—80-23) 
USA/ENERGY CONSERVATION 
Department of Energy conservation objectives: calendar year 
1980, 5:15901 (DOE/TIC—11108) 
USA/FLOODS 
Overview and recommendations, 5:16915 (DOE/TIC—11059) 
USA/GEOTHERMAL ENERGY 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
USA/GEOTHERMAL EXPLORATION 
Geothermal exploration methods and results: inland states, 5:15498 
(SAN—2118-1) 
USA/GEOTHERMAL RESOURCES 
New perspective on major geothermal power R and D programs, 


5:1 
USA/GOVERNMENT POLICIES 
Elements of a war-survival policy for the United States, 5:16907 
(ORNL—5308) 
USA/INTERCONNECTED POWER SYSTEMS 
National Power Grid Study. Executive Summary, 5:15927 (DOE/ 
ERA—0056/3) 
USA/NUCLEAR POWER PLANTS 
Statistical evaluation of licensee event reports, 5:15817 (LA-UR— 
79-2947) 
USA/POWER SYSTEMS 
National mgs grid study. Volume I. Final report (Between 1980 
and 2000), 5:15926 (DOE/ERA—0056-1) 
USA/PWR TYPE REACTORS 
Statistical evaluation of licensee event reports, 5:15817 (LA-UR— 
79-2947) 
USA/SEISMICITY 
Overview and recommendations, 5:16915 (DOE/TIC—11059) 
USA/STRATEGIC PETROLEUM RESERVE 
Strategic Petroleum Reserve annual report, 5:14818 (DOE/RA— 


0047) 
USA/TRANSPORTATION SECTOR 
UMTA University and Research Training a abstracts for 
University Research Projects, 5:16023 (UMTA-UPP—30-79-1) 
USA/WIND TURBINES 
New developments in wind systems technology, 5:15647 (RFP— 


3000) 
USSR/CIVIL DEFENSE 
Foreign civil defense studies, 5:16908 (ORNL—5308) 
USSR/GEOTHERMAL ENERGY 
Worldwide direct application review, 5:15608 (SAN—2118-1) 
USSR/GOVERNMENT POLICIES 
Elements of a war-survival policy for the United States, 5:16907 
(ORNL—5308) 
UTAH/COAL MINES 
Existing and proposed surface and undergoing coal mines region 
VIII summary, 5:14736 (PB—295332) 
UTAH/GEOCHEMICAL SURVEYS 
Multielement geochemical exploration data for the Cove Fort- 
Lar pes Known Geothermal Resource Area, Beaver and 
Millard counties, Utah, 5:15519 (DOE/ET/28392—28) 
UTAH/GEOLOGIC FAULTS 
Exploration significance of low-angle faults in the Roosevelt Hot 
a and Cove Fort-Sulphurdale geothermal systems, Utah, 
UTAH/GEOLOGICAL SURVEYS 
Precipitation and lake-level changes in the West and Midwest 
over the past 10,000 to 24,000 years. Final report, 5:14985 
(UCRL—15173) 
UTAH/GEOLOGY 
Exploration significance of low-angle faults in the Roosevelt Hot 
rat 4 and Cove Fort-Sulphurdale geothermal systems, Utah, 
UTAH/GEOTHERMAL EXPLORATION 
Multielement geochemical exploration data for the Cove Fort- 
Sulphurdale Known Geothermal Resource Area, Beaver and 
Millard counties, Utah, 5:15519 (DOE/ET/28392—28) 
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UTAH/TECTONICS 
Evidence and theory for the prediction of tectonic activity in the 
Basin and Range Province of Nevada and Utah for the next one 
million years, 5:16939 (PNL—2851) 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


Vv 


VACUUM GAGES 
Method for mounting thermocouple gauge tubes, 5:16329 
VACUUM SYSTEMS/DESIGN 
Continuous vacuum processing system for quartz crystal 
resonators, 5:16332 (GEPP-OP—439) 
VACUUM SYSTEMS/FLANGES 
Sealing of wr flanges after a high temperature vacuum 
firing, 5:16392 
VACUUM SYSTEMS/OPERATION 
Continuous vacuum processing system for quartz crystal 
resonators, 5:16332 (GEPP-OP—439) 
VALUES/MAINTENANCE 
Kick-over apparatus (Patent), 5:14777 
VALVES/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
executive summary, 5:14670 (ORNL/TM—6810) 
VALVES/FAILURE MODE ANALYSIS 
Examination of a 15.24-cm ball valve from the Morgantown 
Energy Technology Center Lock Hopper Valve Testing and 
Development Project: failure analysis report, 5:14637 (ANL/ 
MSD/FE—79-4) 
VALVES/STRESS ANALYSIS 
Review of thermal and structural analyses for the Fairchild 
Stratos Division prototype lockhopper valves, 5:14672 (SEAC- 
—190 


TR 
VALVES/THERMAL ANALYSIS 
Review of thermal and structural analyses for the Fairchild 
ga Division prototype lockhopper valves, 5:14672 (SEAC- 
—190) 
VAN DE GRAAFF ACCELERATORS/ION SOURCES 
Holifield Heavy-Ion Research Facility, 5:16344 (ORNL—5498) 
VANADIUM/ELASTICITY 
Effect of hydrogen on the temperature dependence of the elastic 
constants of vanadium single crystals, 5:16151 
VANADIUM/ULTRASONIC WAVES 
Comparison of ultrasonic velocity changes caused by dissolution 
of hydrogen, deuterium, and tritium in bec vanadium and 
niobium, 5:16150 
VANADIUM 51 TARGET/PROTON REACTIONS 
Proton spectra from 800 MeV protons on selected nuclides, 
5:17056 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/ION COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
VANADIUM ALLOYS/MAGNETIC CORES 
Materials for 300 to 500°C magnetic components, 5:16126 
(SAND—79-2123C) 
VANADIUM ALLOYS/SOLVENT PROPERTIES 
Enhanced terminal solubilities for hydrogen in niobium alloyed 
with vanadium, titanium and molybdenum, 5:16161 (CONF- 
791132—3) 
VANADIUM BASE ALLOYS/OPTICAL PROPERTIES 
Optical properties of A-15 thin films and single crystals, 5:17151 
(ISM—268) 
VANADIUM COMPOUNDS/GEOCHEMISTRY 
Marine chemistry of energy-generated pollutants. Iron-55 
phenomenon, 5:16648 (PNL—3300(Pt.2)) 
VAPORS/THERMAL CONDUCTIVITY 
Characterization of association in pyridine vapor by measurement 
of thermal conductivity, 5:16262 (CONF-791134—9) 
VEGETABLES 
(Edible poy ag of plants only.) 
BRASSICA 
LETTUCE 
POTATOES 
RADISHES 


SOYBEANS 
VEGETABLES/PRODUCTIVITY 
Methods development for assessing air pollution control benefits. 
Volume III. a preliminary assessment of air pollution damages 
for selected crops within southern California. Final report, 
October 1976—Gctober 19778, 5:16863 (PB—293617) 


VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 
FLYWHEEL-POWERED VEHICLES 
TRUCKS 
VEHICLES/DETECTION 
Development of a self-powered vehicle detector. Final oly 
November 1976-September 1978, 5:16029 (AD-A—068 
VEHICLES/EMISSION 
a source emission factors. Final report, 5:16457 (PB— 
5672) 
VEHICLES/FUEL ECONOMY 
Fuel economy effects of tires. Technical report, 5:16035 (PB— 


297586) 
VEHICLES/INSPECTION 
Background study for motor vehicle emissions inspection 
ee caine ‘or Pulaski County, Arkansas. Final 
report, 5:16117 Bp 294957) 
VEHICLES/MAINTENANCE 
Background study for motor vehicle emissions inspection and 
maintenance pro for Pulaski County, Arkansas. Final 
report, 5:16117 (PB—294957) 
VEHICLES/TIRES 
= economy effects of tires. Technical report, 5:16035 (PB— 
7586) 
VERTEBRATES 
See also BIRDS 
FISHES 
MAMMALS 
REPTILES 
VERTEBRATES/POPULATION DYNAMICS 
Succession in crested wheat stands on the Idaho National 
Engineering Laboratory Site, 5:16623 (IDO— 12088) 
VERY HIGH FREQUENCY RADIATION 
agente VE RADIATION 


See CONTAINERS 
VESSELS (PRESS' 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIRGINIA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic survey: Salisbury Topographic 
Map, Virginia/New Jersey/Delaware, Maryland southeast US, 
5: 14899 (GIBX—37( 80)) 
VIRGINIA/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic survey: Salisbury Topographic 
Map, Virginia/New Jersey/Delaware, Maryland southeast US, 
5:14899 (GJBX—37(80)) 
VIRGINIA/TRANSPORTATION SECTOR 
Energy conservation in department of highways and 
transportation buildings. Final report July 1977-September 1978, 
5:16032 (PB—295675) 
VIRUSES 
See also POLIO VIRUS 
VIRUSES/SENSITIVITY 
Chlorine dioxide destruction of viruses and bacteria in water, 
5:16861 
VISIBLE RADIATION/RADIOSENSITIVITY EFFECTS 
Role of combined effect of visible light and ionizing radiation on 
stimulation of plant development (y rays), 5:16788 
VITAMIN D 
See also CHOLECALCIFEROL 
VITAMIN D/METABOLISM 
Recent advances in our understanding of the metabolism of 
vitamin D and its regulation, 5:16739 
VITAMIN D-3 
See CHOLECALCIFEROL 
VITRINITE 
See MACERALS 
VOID FRACTION/REMOTE SENSING 
Preliminary study of the remote sensing of a modified in situ oil 
shale retort by electromagnetic methods, 5:14860 (SAND—79- 


1998) 
VOLCANIC REGIONS/WELL DRILLING 
Thermal regimes of the crust, particularly those related to 
hydrothermal and magmatic systems, 5:15482 (COO— 
2708T022-1) 
VOLCANISM 
Disruptive event analysis: volcanism and igneous intrusion (Waste 
repository disruption), 5:14971 (PNL—2851) 
VOLCANISM/FORECASTING 
Geologic factors in the isolation of nuclear waste: evaluation oF 
long-term geomorphic processes and events, 5:15004 (PNL— 
2851) 





VOLCANOES/ERUPTION 


VOLCANOES/ERUPTION 
State of the art in volcano forecasting, 5:16944 (DOE/TIC— 
11059) 
VOLCANOES/FORECASTING 
State of the art in volcano forecasting, 5:16944 (DOE/TIC— 
11059) 
VOLCANOES/MAPS 
Overview and recommendations, 5:16915 (DOE/TIC—11059) 
VOLES/POPULATION DYNAMICS 
Species composition and local movement of small mammals on the 
Radioactive Waste ement Complex, Idaho National 


Engineering Laboratory Site, 5:16593 (IDO—12088) 
VOLTAIC CELLS 


See ELECTRIC BATTERIES 
VOLTMETERS/CALIBRATION 
Semiautomated calibration: a case study, 5:16412 (SAND—79- 


2004C) 
VYCOR/SORPTIVE PROPERTIES 
ESR studies of surface adsorption and catalysis under ultra-high 
vacuum conditions, 5:16248 (COO—4991-1) 


Ww 


WAIRAKEI GEOTHERMAL FIELD/GEOLOGIC MODELS 
— simulation of the Wairakei geothermal field, 
5:15495 
WAIRAKEI GEOTHERMAL FIELD/GROUND 
SUBSIDENCE 
Preliminary simulation of land subsidence at the Wairakei 
geothermal field in New Zealand, 5:15494 (LBL—10299) 
WAIRAKEI GEOTHERMAL FIELD/MATHEMATICAL 
MODELS 
Preliminary simulation of land subsidence at the Wairakei 
geothermal field in New Zealand, 5:15494 (LBL—10299) 
WAIRAKEI GEOTHERMAL FIELD/SIMULATION 
Two-dimensional simulation of the Wairakei geothermal field, 
5:15495 
ALLS 


See also TROMBE WALLS 
WALLS/THERMAL INSULATION 
Experimental study of solar heating effects on wall insulation 
performance, 5:15983 (CONF-790845—) 
WARFARE/SIMULATION 
DIVWAG Input Generator (DIG) user's guide, 5:17295 
(SAND—79-8075) 
WASHINGTON/AMBIENT TEMPERATURE 
Using solar energy to offset peak heating demand, 5:15084 
(CONF-790845— 
WASHINGTON/BUILDING CODES 
Window performance and the Seattle energy code, 5:15984 
(CONF-790845—) 
WASHINGTON/ENERGY CONSERVATION 
Impact of direct solar heating and conservation on energy use in 
Washington, 5:15112 (CONF-790845—) 
WASHINGTON/ENERGY CONSUMPTION 
Impact of direct solar heating and conservation on energy use in 
Washington, 5:15112 (CONF-790845—) 
WASHINGTON/GEOTHERMAL RESOURCES 
Geothermal electric power in the Pacific Northwest, 5:15474 
WASHINGTON ROTHERMAL SYSTEMS 
Geothermal electric power in the Pacific Northwest, 5:15474 
WASHINGTON/INSOLATION 
re definition and preliminary design of a photovoltaic 
wer station experimental test facility. Volume 2: 
SOLM T site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
Using solar energy to offset peak heating demand, 5:15084 
CONF-790845— 
WASHINGTON/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central 1 ed Station ex tal test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 
WASHINGTON/NATURE RESERVES 
-term ecological monitoring, 5:16552 (PNL—3300(Pt.2)) 
WAS ASHINGTON/SOLAR HEATING 
Impact of direct solar heating and conservation on energy use in 
Washington, 5:15112 (CONF-790845—) 
WASHINGTON/SOLAR RIGHTS 
Solar access protection in Washington, 5:15117 (CONF-790845—) 
WASHINGTON/WIND POWER 
Wind resource assessment in the Olympic Peninsula and the North 
Cascades, 5:15654 (CONF-790845—) 
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WASHINGTON/WIND TURBINES 
Experience with small WECS in western Washington, 5:15643 
(CONF-790845—) 
WASHINGTON DC/INSOLATION 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET 'T site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
WASHINGTON DC/METEOROLOGY 
Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE HEAT/BIOLOGICAL EFFECTS 
Biological and chemical effects of chlorination at coastal power 
lants, 5:16884 
Ww HEAT UTILIZATION/ECONOMICS 
Beneficial use of waste heat for ee — Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
— use of waste heat in ts water supply. Technical 
rt TR-79-3, 5:16099 (COO—4531-8) 
WAST HEAT UTILIZATION/ENVIRONMENTAL 
IMPACTS 
Beneficial use of waste heat for surface irrigation. Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Beneficial use of waste heat for surface irrigation. Technical 
report TR-79-2, 5:16066 (COO—4531-7) 
Beneficial use of waste heat in municipal water supply. Technical 
report TR-79-3, 5:16099 (COO—4531-8) 
Energy analysis of aluminium industry, 5:16070 
Heat aes by organic Rankine cycle in ceramics firing ovens, 
21 


WASTE HEAT UTILIZATION/LEGAL ASPECTS 
Beneficial use of waste heat in municipal water supply. Technical 
rt TR-79-3, 5:16099 (COO—4531-8) 
Ww MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
WASTE MANAGEMENT/EDUCATION 
A workforce and training profile for solid waste management and 
resource recovery. Final report, 5:16088 (PB—298612) 
WASTE MANAGEMENT/ENERGY CONSERVATION 
Assessment of energy-conserving industrial waste treatment 
technology, 5:16044 (PNL—3300(Pt.5)) 
WASTE MANAGEMENT/MANPOWER 
A workforce and training profile for solid waste management and 
resource recovery. Final report, 5:16088 (PB—298612) 
WASTE OILS/RECOVERY 
Waste oil recovery unit (Patent), 5:14809 
WASTE OILS/RECYCLING 
Oil audit and reuse manual for the industrial plant. Final report, 
5:16087 (PB—296195) 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/HEAT EXCHANGERS 
Method and an apparatus for preventing deposits in a process 
— system for a gas generator plant or the like (Patent), 
5:15051 
WASTE PROCESSING/SCRUBBERS 
Method and an apparatus for preventing deposits in a process 
water system for a gas generator plant or the like (Patent), 
5 


:15051 
WASTE PROCESSING PLANTS/ENERGY CONSERVATION 
Energy savings at wastewater treatment plants, 5:16101 
WASTE PROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 
129] in thyroids of herbivores on the Idaho National Engineering 
Laboratory Site, 5:16827 (IDO— 12088) 
WASTE PROCESSING PLANTS/OPERATION 
Energy savings at wastewater treatment plants, 5:16101 


See LIQUID WASTES 
WASTE WATER/CHLORINATION 
Chlorination practices in the textile industry, 5:16672 
WASTE WATER/DISINFECTANTS 
Bromine chloride as an alternative wastewater disinfectant to 
chlorine, 5:16848 
Chlorine and activated carbon treatment for removal of toxic 
substances from water, 5:16671 
Comparison of bromine chloride and chlorine as wastewater 
disinfectants in pilot plant studies, 5:16860 
Generation of volatile organic compounds from nonvolatile 
precursors in water by treatment with chlorine or ozone, 
5:16898 
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Study of alternatives to chlorination for disinfection of 
wastewater, 5:16670 
Ultraviolet disinfection of municipal effluents, 5:16904 
WASTE WATER/FERMENTATION 
Industrial chemicals and chemical feedstocks from wood pulping 
wastewaters, 5:15058 (CONF-800221—1) 
WASTE WATER/MATERIALS RECOVERY 
Removal of ammonia and alkalinity from oil shale retort waters, 
5:14866 (LETC—3096-1) 
WASTE WATER/USES 
Potential for using saline waste water from electrical power plants 
for irrigation, 5:16086 (PB—294541) 
WASTE WATER/WASTE PROCESSING 
Energy savings at wastewater treatment plants, 5:16101 
Removal of ammonia and alkalinity from oil shale retort waters, 
5:14866 (LETC—3096-1) 
WASTE WATER/WATER TREATMENT 
Energy consumption, conservation and recovery in munici 
aca treatment: an overview, 5:16093 (CONF-7909120— 


Evaluation of eight environmental control systems for low-BTU 
coal gasification plants, 5:14712 (ORNL—5481) 

Industrial Fuel Gas Demonstration Plant Program. Task III 
report, demonstration plant mechanical design. Volume X. 
Waste water treatment (Diagrams and specifications without 

a 5:14662 (FE—2582-1(Vol.10)) 


See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/ATMOSPHERIC CHEMISTRY 

Homogeneous production and removal of NO/sub x/ from 
combustion exhaust gases. Sixth quarterly technical summary 
report, 5:16442 (ARI-RP—S52) 

WATER/CHEMICAL REACTIONS 

Phase boundaries for the C-H-O system in equilibrium with 

carbides and oxides of iron and nickel, 5:14673 
WATER/CHLORINATION 

Aqueous chlorination products of polynuclear aromatic 
hydrocarbons, 5:16660 

Water chlorination: environmental impact and health effects. 
Volume 2, 5:16658 

WATER/EMULSIFICATION 

Feasibility study of using a coal/water/ou emulsion as a clean 
liquid fuel. Addendum to final report, 5:14751 (FE—2437-T1) 

Investigation of fuels containing coal-oil-water emulsions. Fifth 
quarterly report, 1 October 1978-1 December 1978, 5:14753 
(FE—2689-5) 

WATER/PHASE STUDIES 

Phase boundaries for the C-H-O system in equilibrium with 

carbides and oxides of iron and nickel, 5:14673 
WATER/QUANTITATIVE CHEMICAL ANALYSIS 

Analysis of organic compounds in water by direct adsorption and 

thermal desorption (Dissertation), 5:16643 (IS-T—882) 
WATER/RADIONUCLIDE MIGRATION 

Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste disposal 
sites. Quarterly progress report, October-December 1979, 
5:14965 (NUREG/CR— 1325) 

Field test facility for monitoring water/radionuclide transport 
through partially saturated geologic media: design, 

construction, and preliminary description (Battelle Pacific 
Northwest Laboratories), 5:14975 (PNL—3226) 

Field test facility for monitoring water/radionuclide transport 
through partially saturated geologic media: design, 
construction, and preliminary description. Appendix I. 
Engineering drawings, 5:14976 (PNL—3226(App.1)) 

Microcrack technology. Progress report, 1 April 1979-29 
February 1980, 5:14958 (DOE/ER/04972—2) 

WATER/SENSIBLE HEAT STORAGE 

Hybrid thermal storage with water. Final report, September 1, 

1977-November 10, 1978, 5:15465 (ESG-DOE—13259) 
WATER/SOLVENT PROPERTIES 

Characteristics of hot water as a chemical solvent, 5:15255 (SERI/ 

TP—31-248(Vol.2)(Pt.1)) 
WATER/SORPTIVE PROPERTIES 

Evaluation of isotope migration: land burial. Water chemistry at 
commercially operated low-level radioactive waste = 
sites. Quarterly progress report, October-December 1979, 
5:14965 (NUREG/CR—1325) 

WATER/THERMODYNAMIC ACTIVITY 

Thermodynamic equilibria of multicomponent gas mixtures, 


5:14676 
WATER CHEMISTRY 
Characteristics of hot water as a chemical solvent, 5:15255 (SERI/ 
TP—31-248(Vol.2)(Pt.1)) 


WATER TREATMENT PLANTS/WASTE HEAT 


Water poe! Hoo high temperature thermal conversion with 
aqueous/steam coolant, 5:15306 (SERI/TP—31- 
248(Vol. 2)(Pt.1)) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/AFTER-HEAT 
a standard for decay heat from fission products, 
* 1 
WATER COOLED REACTORS/FUEL CYCLE 
Neutronic experiment planning for the Fuels Refabrication and 
Development Program, 5:14918 (PNL—3238) 
Spent fuel handling and storage facility for an LWR fuel 
reprocessing plant, 5:14922 (DPSTD-AFCT—77-7) 
WATER CURRENTS/ENVIRONMENTAL EFFECTS 
Instream flows in the Big Lost River: a lost cause, 5:16687 (IDO— 


12088) 
WATER CURRENTS/FORECASTING 
Streamflow forecasting, 5:16919 (DOE/TIC—11059) 
WATER CURRENTS/REVIEWS 
Ocean circulation, 5:16951 (DOE/TIC—11059) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HEATERS/WASTE HEAT UTILIZATION 
Saving of energy during the cooling of milk and the heating of 
water on farms, 5:16075 
WATER POLLUTION/ECONOMIC IMPACT 
The macroeconomic impact of federal pollution control 
1978 assessment. Final report 1970-86, 5:16543 (PB—296960) 
WATER POLLUTION CONTROL 
a effects on typical organic chemical plant effluents, 
5:16673 
Chlorination practices in the iron and steel industry, 5:16696 
WATER POLLUTION CONTROL/ECONOMIC IMPACT 
The effect of water pollution contro! regulations on the cost of 
nroduction of electric power. Final technical completion report, 
5:15689 (PB—294270) 
WATER PUMPS/MECHANICAL VIBRATIONS 
Development of advanced rotor/bearing systems for feed water 
pumps. Final report, 5:15680 (EPRI-FP—1274) 
WATER QUALITY/MONITORING 
Quantitative evaluation of environmental impact assessment, based 
on aquatic monitoring programs at three nuclear power plants, 


5:16657 
WATER QUALITY/STATISTICAL MODELS 
Quantitative evaluation of environmental impact assessment, based 
on aquatic monitoring programs at three nuclear power plants, 
5:16657 
WATER RESOURCES/EVALUATION 
Water resources and energy in Peru, 5:15882 (DOE/IA—0009-2) 
WATER RESOURCES/PLANNING 
Missouri River Basin state and Federal water and related land 
resource program: fiscal years 1979-1985. Volume 1. Federal 
agency program descriptions and generalized summary tables, 
5:15883 (DOE/TIC—11061(Vol.1)) 
WATER SOURCE HEAT PUMPS 
Synergistic effect of a solar-assisted heat pump system and 
swimming pool, 5:15338 (CONF-790845—) 
WATER SOURCE HEAT PUMPS/GEOTHERMAL FLUIDS 
Utilization of geothermal energy with an emphasis on heat pumps, 
5:15614 (SAN—2118-1) 
WATER SOURCE HEAT PUMPS/USES 
Utilization of geothermal energy with an emphasis on heat pumps, 
5:15614 (SAN—2118-1) 
WATER SUPPLY/WASTE HEAT UTILIZATION 
Beneficial use of waste heat in municipal water supply. Technical 
report TR-79-3, 5:16099 (COO—4531-8) 
WATER TREATMENT/ENERGY RECOVERY 
Energy consumption, conservation and recovery in municipal 
wastewater treatment: an overview, 5:16093 (CONF-7909120— 


1) 
WATER TREATMENT PLANTS/ENERGY CONSERVATION 
Energy consumption, conservation and recovery in municipal 
wastewater treatment: an overview, 5:16093 (CONF-7909120— 


1) 
WATER TREATMENT PLANTS/ENERGY CONSUMPTION 
Energy consumption, conservation and recovery in municipal 
wastewater treatment: an overview, 5:16093 (CONF-7909120— 


1 
WATER TREATMENT PLANTS/POLLUTION 
REGULATIONS 
Municipal wastewater disinfection policy, 5:16699 
WATER TREATMENT PLANTS/WASTE HEAT 
UTILIZATION 
Beneficial use of waste heat in municipal water supply. Technical 
report TR-79-3, 5:16099 (COO—4531-8) 





WAVE ENERGY CONVERTERS/EFFICIENCY 


WAVE ENERGY CONVERTERS/EFFICIENCY 
Gas concentration cells for the conversion of ocean wave energy, 
5:15633 
WAXES/FILTRATION 
Recovering useful oil from wax filter hot washings and dumped 
slurry (Patent), 5:14811 ; 
WEATHER/COMP SIMULATION 
Numerical weather prediction, 5:16433 (DOE/TIC—11059) 
WEATHER/FORECASTING 
Long-range weather and climate predictions, 5:16432 (DOE/ 
TIC—11059) 
Numerical weather prediction, 5:16433 (DOE/TIC—11059) 
WEATHERIZATION/EDUCATIONAL TOOLS ; 
Project Retro-Tech: home weatherization charts, 5:16000 (DOE/ 
CS—0131) 
WEB GROWTH METHOD 
See DENDRITIC WEB GROWTH METHOD 
WEINBERG-SALAM GAUGE MODEL/CABIBBO ANGLE 
Mass hierarchies and a formula for the Cabibbo angle in SU(2)/ 
sub L/ X U(1), 5:17027 
WEINBERG-SALAM GAUGE MODEL/HIGGS BOSONS 
Origin and properties of the Higgs field, 5:17024 (COO—3069- 
748) 
WEINBERG-SALAM GAUGE MODEL/MASS FORMULAE 
Mass hierarchies and a formula for the Cabibbo angle in SU(2)/ 
sub L/ X U(1), 5:17027 
WEINBERG-SALAM GAUGE MODEL/NEUTRINOS 
Remark on charge quantization and left-handed neutrinos, 5:17022 
(DOE/ER/70004—244) 
WEINBERG-SALAM GAUGE MODEL/ 
RENORMALIZATION 
Remark on charge quantization and left-handed neutrinos, 5:17022 
(DOE/ER/70004—244) 
WELDED JOINTS/FATIGUE 
Fatigue of weldments in nuclear pressure vessels and piping, 
5:16148 (NUREG/CR—1351) 
WELDED JOINTS/MECHANICAL PROPERTIES 
Thermo-mechanical process for treatment of welds, 5:16122 
(CONF-800316—2) 
WELDED JOINTS/MICROSTRUCTURE 
Thermo-mechanical process for treatment of welds, 5:16122 
(CONF-800316—2) 
WELDED JOINTS/PHYSICAL RADIATION EFFECTS 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 forgings, 5:16182 (NUREG/CR—1158) 
WELDED JOINTS/STRESS ANALYSIS 
Finite element analysis of arc welding, 5:16127 (WAPD-TM— 
1430) 
WELDED JOINTS/TENSILE PROPERTIES 
Tensile properties of irradiated and unirradiated welds of A533 
steel plate and A508 forgings, 5:16182 (NUREG/CR—1158) 
WELDED JOINTS/ULTRASONIC TESTING 
Thermo-mechanical process for treatment of welds, 5:16122 
(CONF-8003 16—2) 
LDS 


See WELDED JOINTS 
WELL CASINGS/EQUIPMENT 
Tubing hanger assembly and method of landing and locking 
(Patent), 5:14774 
WELL CASINGS/FAILURES 
Casing failure modes in geothermal wells, 5:15586 
Well production casing Brady No. 5 well, Geothermal Food 
Processors, Inc., Fernley, Nevada. Falure analysis report, 
5:15589 (DCN—79-212-003-04) 
WELL CASINGS/SEALS 
Results of geothermal casing packer seal elastomer compound 
development, 5:15593 
WELL DRILLING 
See also DRILLS 
WELL DRILLING/MANAGEMENT 
Geothermal exploration and development drilling programs for 50 
heat flow holes and a deep test well, 5:15531 (SAN—2118-1) 
WELL DRILLING/PARTICLE BEAMS 
Application of particle beams to geotherma! well drilling. Final 
report, 5:15577 (DOE/DP/01540—2) 
WELL LOGGING EQUIPMENT/COMMERCIALIZATION 
High temperature instrumentation development and 
commercialization for geothermal applications, 5:15538 
WELL LOGGING EQUIPMENT/CORROSION RESISTANCE 
Cablehead assembly for hostile environment well logging, 5:15535 
WELL LOGGING EQUIPMENT/DESIGN 
Cablehead assembly for hostile environment well logging, 5:15535 
Design and test of downhole probes to measure parameters of 
two-phase flow in geothermal wells, 5:15534 
Temperature and pressure logging tools using no down-hole 
electronics, 5:15537 
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WELL LOGGING EQUIPMENT/ELECTRONIC CIRCUITS 
High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University 
of Arizona, April 28, 1978, 5:15525 (COO—-4081-T1) 
WELL LOGGING EQUIPMENT/ELECTRONIC 
EQUIPMENT 
High temperature electronics for geothermal well-logging 
applications. Proceedings of a workshop held at the University 
of Arizona, April 28, 1978, 5:15525 (COO—4081-T1) 
High temperature passive component developement at the 
University of Arizona, 5:15528 (COO—4081-T1) 
WELL LOGGING EQUIPMENT/FIELD TESTS 
High temperature instrumentation development and 
commercialization for geothermal applications, 5:15538 
WELL LOGGING EQUIPMENT/MICROELECTRONIC 
CIRCUITS 
High temperature circuit development at Sandia Laboratories, 
5:15526 (COO—4081-T1) 
WELL LOGGING EQUIPMENT/RECOMMENDATIONS 
Drilling, logging, and instrumentation: technological limits and 
development needs, 5:16913 (COO—2708T022-1) 
WELL LOGGING EQUIPMENT/TESTING 
Design and test of downhole probes to measure parameters of 
two-phase flow in geothermal wells, 5:15534 
Temperature and pressure logging tools using no down-hole 
electronics, 5:15537 
WELL LOGGING EQUIPMENT/THERMIONIC TUBES 
High temperature active device research at Los Alamos Scientific 
Laboratory, 5:15527 (COO—4081-T1) 
WELL PRESSURE 
Bodcau In Situ Combustion Project pressure transient testing. 
Topical report of January 1978, 5:14770 (SAN—1189-4) 
STIMULATION/TECHNOLOGY ASSESSMENT 
Technology for geothermal well stimulation, 5:15602 
WELL TEMPERATURE/COMPUTER CALCULATIONS 
User’s manual for GEOTEMP, a computer code for predicting 
downhole wellbore and soil temperatures in geothermal wells. 
Appendix to Part I report, 5:15532 (SAND—79-7118) 
WELL TEMPERATURE/COMPUTER CODES 
User’s manual for GEOTEMP, a computer code for predicting 
downhole wellbore and soil temperatures in geothermal wells. 
Appendix to Part I report, 5:15532 (SAND—79-7118) 
Wellbore and soil thermal simulation for geothermal wells: 
comparison of geotemp predictions to field data and evaluation 
of flow variables. Part II report, 5:15595 (SAND—79-7116) 


GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN REGION 
See also ARIZONA 
CALIFORNIA 
HAWAII 
NEVADA 
WESTERN REGION/SOLAR POWER PLANTS 
Southwest Project: resource/institutional requirements analysis. 
Volume I. Executive summary, 5:15244 (DOE/CS/8720—1) 
Southwest Project: resource/institutional requirements analysis. 
Volume II. Technical studies, 5:15245 (DOE/CS/8720—2) 
WHEAT/FERMENTATION 
Design, fabrication and operation of a biomass fermentation 
facility. Technical progress report No. 2, January 1-March 31, 
1979, 5:15060 (DSE_ 3060.12) 
WHOLE-BODY COUNTERS/DIAGNOSTIC USES 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 
WHOLE-BODY COUNTERS/PERFORMANCE 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 
WHOLE-BODY COUNTERS/SPATIAL RESOLUTION 
Conjugate whole-body scanning system for quantitative 
measurement of organ distribution in vivo, 5:16398 (CONF- 
7906136—2) 
WILD ANIMALS/DIET 
Seasonal diets of coyotes on the Idaho National Engineering 
Laboratory Site, 5:16598 (IDO— 12088) 
WILD ANIMALS/ECOLOGY 
Behavioral analysis of 24-hour activity patterns in coyotes, 5:16597 
(IDO— 12088) 
WILD ANIMALS/HOME RANGE 
Coyote habitat preferences on the Idaho National Engineering 
Laboratory Site, 5:16725 (IDO— 12088) 
WILD ANIMALS/POPULATION DYNAMICS 
Preliminary interpretations of the impact of coyote removal on 
some parameters of coyote populations, 5:16727 (IDO—12088) 
Research plan for elk in the eastern Jemez Mountains, 5:16625 
(LA—8079-MS) 
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WILD ANIMALS/TISSUES 
Area 13 grazing studies: additional data, 5:16604 (NVO— 
ee es 1) 


See also HURRICANES 
STORMS 


TORNADOES 
WIND/DATA ACQUISITION SYSTEMS 
aT) and wind power characteristics, 5:15102 (ORO— 
WIND/TRANSPORT 
Preliminary model of ivaay transport by wind at Trinity Site, 
5:16584 amg oe. 2 
POWER/AV. 


ee ajaad wal wind ped assessment, 5:15635 (CONF- 
Wind power at Boardman, Oregon, and break-even economics, 
5:15637 (CONF-790845—(Suppl. » 
Wind resource assessment in the Olympic Peninsula and the North 
Cascades, 5:15654 (CONF-790845— 
WIND POWER/MEETINGS 
Solar 79 Northwest, 5:15069 (CONF-790845—) 
Solar 79 Northwest, 5:15077 (CONF-790845—(Suppl.)) 
WIND POWER/MONITORING 
Wind Anemometer Loan Program, 5:15636 (CONF-790845—) 
WIND POWER/RESOURCE ASSESSMENT 
Northwest regional wind energy assessment, 5:15635 (CONF- 
790845—) 
Wind power at Boardman, Oregon, and break-even economics, 
5:15637 Sr rere acre 
POWER PLANTS/ECONOMICS 


Reliability, energy and cost effects of wind integration with 
conventional electrical generating systems, 5:15638 (CONF- 
791204—32) 

Wind power at Boardman, mare and break-even economics, 
5:15637 (CONF-790845—(Su: 
WIND POWER PLANTS /FEASIBILITY STUDIES 

Wind power at Boardman, Oregon, and break-even economics, 
5:15637 (CONF-790845—(Suppl.)) 

WIND POWER PLANTS/INSTALLATION 

Installation and checkout of the DOE/NASA Mod-1 2000-kW 
wind turbine generator, 5:15645 (DOE/NASA/1010—80/6) 

WIND POWER PLANTS/OFFSHORE SITES 

Phases in the os yee of offshore wind energy conversion 
systems (WECS) configurations to legal-institutional 
implications of wind energy conversion systems. Appendix a, 
5:15936 (PB—297687) 

WIND POWER PLANTS/POWER GENERATION 
— dynamics of multi-unit wind any conversion systems 
application. Executive summary, 5:15653 (DSE—2332-T1) 
wl POWER PLANTS/POWER SYSTEMS 

Reliability, energy and cost effects of wind integration with 
conventional electrical generating systems, 5:15638 (CONF- 
791204—32) 

System dynamics of multi-unit wind energy conversion systems 
application. Executive summary, 5:15653 (DSE—2332-T1) 

wl POWER PLANTS/RELIABILITY 

Reliability, energy and cost effects of wind integration with 
conventional electrical generating systems, 5:15638 (CONF- 
791204—32) 

WIND POWER PLANTS/TESTING 

Installation and checkout of the DOE/NASA Mod-1 2000-kW 

wind turbine generator, 5:15645 (DOE/NASA/1010—80/6) 
TURBI / AESTHETICS 


Field study of the aesthetics of small wind machines: a preliminary 

report, 5:15641 (SERI/TP—743-621) 
WIND TURBINES/ECONOMICS 

Economics of selected WECS dispersed applications, 5:15639 
(SERI/TP—431-580. 

WIND TURBINES/ENVIRONMENTAL IMPACTS 

Environmental assessment of small wind systems. Progress report, 
5:15640 (SERI/PR—354-420) 

WIND TURBINES/PERFORMANCE 

Experience with small WECS in western Washington, 5:15643 
CONF-790845—) 

WIND TURBINES/PERFORMANCE TESTING 

Field Evaluation Program for small wind energy conversion 
systems, 5:15634 (CONF-790845—(Suppl.)) 

Technical and management support for the development of small 
wind systems. Annual report, October 1, 1977-September 30, 
1978, 5:15646 (RFP—2974/3533-79-2) 

WIND TURBINES/SITE SELECTION 

Siting manual/short course for small wind energy conversion 

systems, 5:15655 (CONF-790845—) 
WIND TURBINES/SPECIFICATIONS 

Experience with small WECS in western Washington, 5:15643 

(CONF-790845_) 


New _— in wind systems technology, 5:15647 (RFP— 


WWR-S-PRAGUE REACTOR/MODIFICATIONS 


WINDOWS/COVERINGS 

Insulated window covers for a temperate climate, 5:15998 

(CONF-790845—) 
WINDOWS/CURTAINS 

Insulated window covers for a temperate climate, 5:15998 

(CONF-790845—) 
WINDOWS/DESIGN 

Design of viewing windows for controlled-atmosphere chambers, 

5:16299 (ORNL/TM—6864 
WINDOWS/ENERGY CONSERVATION 

Window performance and the Seattle energy code, 5:15984 
(CONF-790845—) 

WINDOWS/ENERGY EFFICIENCY 

Energy-efficient buildi 5:15992 (LBL—8619) 

WINDOWS/HEAT G. 

Solar heat gain through windows at high latitudes, 5:15342 
(CONF-790845—) 

Window performance and the Seattle energy code, 5:15984 
(CONF-790845—) 

WINDOWS/SAFETY 
of viewing windows for controlled-atmosphere chambers, 
5:16299 (ORNL/TM—6864) 
WINDOWS/SHUTTERS 

Solar heat gain through windows at high latitudes, 5:15342 
(CONF-790845—) 

PROCESS/POLLUTION CONTROL 

Assessment of environmental control technologies for Koppers- 
Totzek, Texaco, and Winkler coal gasification systems, 5:14727 
(PNL—3300(Pt.5)) 

WISCONSIN/INSOLATION 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(Vol.2)) 

WISCONSIN/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Minnesota Project, 
Escanaba aw acme of Michigan and Wisconsin. Final report, 
5:14902 ee es 2)(Escanaba)) 

Aerial gamma ray and magnetic survey: Minnesota Project, the 
Alpena, Blind River, Cheboygan, Escanaba, and Sault Sainte 
Marie quadrangles of Michigan and Wisconsin. Final report, 
5:14900 (GJBX—3%(80)(Vol.1)) 

WISCONSIN/METEOROLOGY 

Requirement definition and preliminary design of a photovoltaic 
central power station experimental test facility. Volume 2: 
SOLMET site insolation and weather data, 5:15111 (SAND— 
79-7022(V ol.2)) 

WISCONSIN/RADIOMETRIC SURVEYS 

Aerial gamma ray and tic survey: Minnesota Project, 
Escanaba quadrangle of Michigan and Wisconsin. Final report, 
5:14902 (GJBX—3%(80)(V ol.2)(Escanaba)) 

Aerial gamma ray and magnetic survey: Minnesota Project, the 
Alpena, Blind River, Cheboygan, Escanaba, and Sault S Sainte 
Marie quad: of Michigan and Wisconsin. Final report, 
5:14900 (GIBX—39(80)(Vol.1)) 

WISCONSIN/RURAL AREAS 

Soldier’s Grove: organizing and making the system work 
(Planning energy community after relocation), 5:15869 (CONF- 
791170—1) 

WOOD/COMBUSTION 
Stick wood furnace research at the University of Maine at Orono, 
5:15181 (CONF-790845—(Suppl.)) 
WOOD/ENZYMATIC HYDROLYSIS 
Process development studies on the bioconversion of cellulose and 
roduction of ethanol, 5:15061 (LBL—10373) 
WOOD/FERMENTATION 

Design, fabrication and operation of a biomass fermentation 
facility. Technical p mae, AO al No. 2, January 1-March 31, 
1979, 5:15060 (DSE 

WOOD/USES 

Wood +. the renewable fuel. Technical report, 5:15065 (AD-A— 
069134) 

WOOD BURNING FURNACES/DESIGN 

Stick wood furnace research at the University of Maine at Orono, 
5:15181 (CONF-790845—(Suppl.)) 

WOOD WASTES/USES 
Wood = renewable fuel. Technical report, 5:15065 (AD-A— 
069134) 
WOOD-FUEL POWER PLANTS/DESIGN 
40-MW woodwaste electric generating station, 5:15177 (CONF- 
_ 790845—) 


RKERS 

See PERSONNEL 

WWR-S-PRAGUE REACTOR/MODIFICATIONS 
Reconstruction of WWR-S research reactor in Czechoslovakia. 

(Evaluation of the process of WWR-S reactor reconstruction 

with regard to obtained results), 5:15794 (UJV—4504R) 





WYOMING/COAL MINES 


WYOMING/COAL MINES 
Existing and proposed surface and undergoing coal mines region 
VIII summary, 5:14736 (PB—295332) 


X 


X RADIATION 
See also SOFT X RADIATION 
X RADIATION/BIOLOGICAL RADIATION EFFECTS 
Sperm shape abnormalities induced by energy-related 
hydrocarbons and industrial chemicals. EPA-1AG-D6-E681- 
AN, Progress report, July 1, 1978-December 31, 1978, 5:16875 
(UCID—18222-78) 
X RADIATION/FOCUSING 
X-ray zone plates fabricated using electron-beam and x-ray 
lithography, 5:16288 
X RADIATION/GENETIC RADIATION EFFECTS 
Studies on the regrowth rate, morphological characteristics and 
transplantation properties of rat rhabdomyosarcoma tumours 
followin TL of X-rays, 5:16805 
XENON/, ON 
Removal of noble gases by selective absorption (On fluorocarbon), 
5:16277 (K/ET—5007) 
XENON/ION-ATOM COLLISIONS 
Stripping and multiple electron loss cross sections for heavy ions 
incident on various atomic and molecular gases (20 MeV), 
5:16991 (ORNL—5498) 
XENON FLUORIDES/ATOM-MOLECULE COLLISIONS 
Vibrational deactivation on chemically reactive potential surfaces: 
An exact quantum study of a low barrier collinear model of H 
+ FH, D + FD, H + FD and D + FH, 5:16982 
XENON IONS/COLLISIONS 
Applications of a Kaufman ion source to low energy ion erosion 
studies, 5:17278 
XENON IONS/ION-ION COLLISIONS 
Important atomic collision processes in the heavy ion inertial 
ion program, 5:17258 (SAN—0115/137-1) 
X-RAY DOSIMETRY/RADIATION DOSES 
External dosimetry, 5:17140 (ORNL—5308) 
X-RAY DOSIMETRY/X-RAY SPECTRA 
Experimental studies, 5:17132 (ORNL—5308) 
X-RAY FLUORESCENCE ANALYSIS 
Instrumentation development, 5:16396 (LBL—8619) 
X-RAY SPECTROM /DESIGN 
Time resolved, sub-keV x-ray measurements using filtered x-ray 
diodes, 5:17171 (UCRL—81478) 
X-RAY SPECTROMETERS/MICROPROCESSORS 
ae control for a cladding thickness tester, 5:16407 (DP— 


X-ZERO RESONANCES 
See ETA-958 RESONANCES 


Y 


YANG-MILLS THEORY/LIE GROUPS 
Fun with Es, 5:17031 (LA-UR—80-591) 
YANG-MILLS THEORY/SYMMETRY GROUPS 
Fun with Eg, 5:17031 (LA-UR—80-591) 
YEASTS 


See also SACCHAROMYCES 
YEASTS/RADIOSENSITIVITY 
Role of endogenous substances in outs background of 
radioresistance. Report 10. The nature of differences 


enhanced 
in radioresistance of yeast cells (experiments on Pichia 


varying in ploidy) (uv and x rays), 5:16786 
(BIOLOGICAL) " 
See PRODUCTIVITY 
YTTERBIUM 164/HIGH SPIN STATES 
yirieae states in ‘Yb, 5:17088 (ORNL—5498) 
RBIUM 164/MOMENT OF INERTIA 
Gamma-ray continuum spectra from heavy-ion reactions, 5:17095 
(ORNL—5498) 
‘SELF-DIFFUSION 
Self-diffusion of calcium and yttrium in pure and YF3-doped CaF, 
— le crystals, 5:16226 (IS-T—873) 
ALLOYS/LATTICE PARAMETERS 
Superconductivity in the lanthanum-yttrium-manganese alloy 
system, 5:17149 (IS-T—895) 
FLUORIDES/SORPTIVE PROPERTIES 
Self-diffusion of calcium and yttrium in pure and YF3-doped CaF, 
single crystals, 5:16226 (IS-T—873) 
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YTTRIUM HYDRIDES/PHASE STUDIES 
Nuclear magnetic resonance wide-line study of pee in the 
Foe rium dihydride system, 5:16132 (IS-T—877) 
XIDES/CHEMICAL PREPARATION 


fe and properties of yttrium-silicon-aluminum oxynitride 
5:16186 
IUM OXIDES/ELECTRIC CONDUCTIVITY 


Electrical conductivity of yttrium and scandium oxides, 5:16205 
(CONF-7706168—) 
YTTRIUM OXIDES/ELECTRICAL PROPERTIES 


fee 3 and properties of yttrium-silicon-aluminum oxynitride 
5:16186 
TUM OXIDES/ENTHALPY 


Investigation of fusion and ome transition enthalpies of Y2O3 and 
Sc2Os, 5:16201 (CONF-7706168—) 
YTTRIUM OXIDES/HARDNESS 
Pr “¢ acta of yttrium-silicon-aluminum oxynitride 
» ae 


ZEA MAYS 
See MAIZE 

ZERO GRADIENT SYNCHROTRON 
See ZGS 


ZERO POWER REACTORS 
See also TR-O REACTOR 
ZERO POWER REACTORS/INVENTORIES 
Inventory verification in large critical facilities, 5:15022 
ZERO POWER REACTORS/NUCLEAR MATERIALS 
MANAGEMENT 
Inventory verification in large critical facilities, 5:15022 
ZERO POWER REACTORS/SAFEGUARDS 
Fast critical assembly a. Summary report, October 1978- 
we 1979, 5:15012 (ANL—80-13(Vol.1)) 


(12.7-GeV protron synchrotron at Argonne.) 
ZGS/RESEARCH PROGRAMS 
Future impact of the experimental results from the Argonne ZGS, 
5:16378 (ANL-HEP-CP—80-05) 
iC/RECOVERY 
Sulfide precipitation of heavy metals from high salinity 
sotionnel brine, 5:15565 
ZINC/SPIN ORIENTATION 
Dipole polarizabilities of the Group IIb atoms obtained from 
compact variational trial functions, 5:17010 
ZINC 65/RADIOECOLOGICAL CONCENTRATION 
Radionuclide concentrations in a barn swallow population nesting 
near radioactive leaching ae, 5:16681 (IDO— 12088) 
ZINC 65/TRACER TECHNIQUES 
Preliminary interpretations of the impact of coyote removal on 
some eters of coyote poo 5:16727 (IDO— 12088) 
ZINC IRIDES/CATAL EFFECTS 
Kinetic study of the liquefaction by catalytic hydrogenation of 
various Utah coals (Ph.D. Thesis; 214 references), 5:14632 
ZINC COMPLEXES/CHEMICAL REACTIONS 
Chlorine-35 nuclear magnetic resonance study of zinc-nucleotide 
triphosphate a em 5:16737 
ZINC ONS/ENERG *-LEVEL TRANSITIONS 
Calculations of transition probabilities in the Z sequence, 5:17185 
COO—4264-11) 
ZINC ISOTOPES/YRAST STATES 
Band structure of even-mass nuclei around A = 70, 5:17073 
ORNL—5498) 
ZINC OXIDES/INTERACTIONS 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 


7706168—) 
ZINC OXIDES/SULFIDATION 
Interaction between SO, and refractory oxides, 5:16215 (CONF- 
7706168—) 
ZINC PHOSPHIDES/CRYSTAL GROWTH 
Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Sanat poe report No. 3, October 1- 
December 31, 1979, 5:15161 (DSE 2-T18) 
ZINC PHOSPHIDES/ELECTRICAL PROPERTIES 
Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Ceasterty progress report No. 3, October 1- 
December 31, 1979, 5:15161 (DSE 2-T 18) 
ZINC PHOSPHIDES/VACUUM COATING 
Photoelectronic properties of zinc phosphide crystals, films and 
heierojunctions. rterly progress report No. 3, October 1- 
December 31, 1979, 5:15161 (DSE—4042-T18) 
ZINC SULFIDES/PRECIPITATION 
Sulfide precipitation of heavy metals from high salinity 
geothe: brine, 5:15565 
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ZINC-CHLORINE BATTERIES/EVALUATION 
Energy-storage systems for automobile propulsion: 1979 study. 
Volume 3. Battery/flywheel electric vehicles using advanced 
batteries, 5:16113 (UCRL—52841(Vol.3)) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION-1 REACTOR/REACTOR MAINTENANCE 
Reactor coolant pump seal investigation, 5:15732 (CONF- 
790167—(Vol.1)) 
ZION-1 REACTOR/SEALS 
Reactor coolant pump seal investigation, 5:15732 (CONF- 
790167—(Vol.1)) 
ZIRCALOY/EMBRITTLEMENT 
Mechanistic studies of power ramping defects, 5:15754 (DOE/ 
ET/34007—1) 
ZIRCALOY/OXIDATION 
Nuclear fuel pin simulator for LOCA-related zircaloy oxidation 
studies (PWR; BWR), 5:15720 (DOE/ET/34007—1) 
ZIRCALOY/STRESS CORROSION 
Effect of fuel rod design on SCC susceptibility, 5:15721 (DOE/ 
ET/34007—1) 
Mechanistic studies of power ramping defects, 5:15754 (DOE/ 
ET/34007—1) 
PWR type overpower tests at 1620 GJ/KGU (18,8300 MWD/ 
MTU), 5:15743 (DOE/ET/34007—1) 
Studsvik inter-ramp project, an international power ramp 
experimental study, 5:15723 (DOE/ET/34007—1) 
ZIRCALOY 2/EMBRITTLEMENT 
Effects of strain rate, stress condition and environment on iodine 
embrittlement of Ziracloy-2, 5:15718 (DOE/ET/34007—1) 
ZIRCALOY 2/STRESS CORROSION 
Effects of strain rate, stress condition and environment on iodine 
embrittlement of Ziracloy-2, 5:15718 (DOE/ET/34007—1) 
Observations on the influence of tube manufacturing technique on 
iodine stress corrosion cracking of unirradiated Zircaloy, 
5:15716 (DOE/ET/34007—1) 
ZIRCALOY 4/CRACKS 
Threshold conditions for iodine-induced stress corrosion cracking 
. unirradiated Zircaloy-4 tubing under internal pressurization, 


16180 
ZIRCALOY 4/STRESS CORROSION 
Threshold conditions for iodine-induced stress corrosion cracking 
of unirradiated Zircaloy-4 tubing under internal pressurization, 
5:16180 
ZIRCONIUM/PRODUCTION 
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5:16333 Dep. NTIS, PC A02/MF AOI 

(Systems simulation and economics analysis 

wo San Diego, CA, USA, 23-25 Jas Jan 

$:15222 See COO-4094-79 

5:15436 See LBL-10347 

5:15384 See LBL-10360 

5:15416 

5:15247 

5:15323 See BNL-27316 

5:15393 See SERI/TP-355-570 

(Reliability and maintainability symposium, 

San Francisco, CA, USA, 22-25 Jan 1980) 

5:15369 Dep. NTIS, PC A02/MF AO1 

(18. AIAA aerospace sciences meeting, 

CA, USA, 14-16 Jan 1980) 

5:16285 See BDX-613-2350 

5:15954 Dep. NTIS, PC A02/MF A0l 

5:15955 Dep. NTIS, PC A02/MF A0Ol 

5:15956 Dep. NTIS, PC A02/MF AOl 

5:15957 Dep. NTIS, PC A02/MF AOl 

(14. photovoltaics specialists conference, San 

CA, USA, 7-10 Jan 1980) 

$:15221 Dep. NTIS, PC A02/MF AOl 

(2. conference on coastal meteorology, Los 
CA, USA, 30 Jan-1 Feb 1980) 

5:16429 See BNL-26891 


A, 12-14 Dec 


See LBL-10383 
(3. symposium on nuclear physics, Oaxtepec, 
Mexico, 3-5 Jan 1980) 
5:17046 oh NTIS, PC A02/MF AOl 
conference, 


(American Nuclear Society 

Tulsa, OK, USA, 15 Jan 1980) 

5:14932 Dep. NTIS, PC A03/MF AOl 

(Conference on theoretical particle physics, 

Guangchou, —_ 5-14 Jan 1980) 

$:17024 See COO-3069-748 

(Workshop on gross Fe wy of nuclei and 
hegg, Austria, 14-19 


_ See LBL-10388 


( 

17 Jan 1980) 

5:17031 See LA-UR-80-591 
5:17036 See LA-UR-80-482 
(Conference on atomic physics and 


troscopy for su; vae San 
Diego, CA. USA. 10-12 Jan 1980) 
5:16956 See LA-UR-80-463 


59. annual ean | of the Transportation 
Research Board, Washington, DC, USA, Jan 


5:14741 
5:16104 
(Energy 


wastes 4 
symposium, Lake Buena Vista, FL, USA, 21- 
25 Jan 1980) 
5:15935 Dep. NTIS, PC A02/MF A01 





Abstract No. Availability 


5:16443 Dep. NTIS, PC A03/MF AO1 
5:15044 Dep. NTIS, PC A03/MF A0O1 
(Nuclear structure iy intermediate energy 
workshop, Los Alamos, NM, USA, 
4-17 Jan 1980) 


5:17048 See COO-2853-11 
5:17047 See COO-2853-10 


exchange meeting, Argonne, IL, 
USA, Fi0 jan Jan 1980) 


See be nape ol 
Sereraity jog conference, New 
leans, LA, USA, 3-7 Feb 1980) 
See MLM-2690(OP) 
See SAND-80-0278C 
See SAND-80-0253C 
American Institute of Metallurgi 
i meeting, Las Vegas, NV, USA, 


Dep. NTIS, PC A03/MF A0l 
See DP-MS-79-64 
(Asnerions Society of Heating, on een 
and Air Conditioning 
USA, 3-7 3-7 fo" 


Dep. NTIS, PC A02/MF AO1 
confinement 


ropical meeting on inertial 
San Diego, CA, go) aa Feb 1980) 
5:15024 UCRL-83 
ae See SAND 79-1919C , 
ternational symposium on management o 
eae wastes from nuclear facilities, 
ienna, 


Austria, 18-21 Feb 1980) 
5:16277 See K/ET-5007 
5:16399 See LA-UR-80-443 
(7. annual energy conference and exhibition 


rs hy som Feb 1900) week, Knoxville, 


CWintes Dep. hada | Dog inet 
inter paar meeting 0! titute o} 
Electrical and 


Electronics Engi New 

York, NY, USA, 3-8 Feb 1980 
5:15697 Dep. NTIS, PC A02/MF AO1 
(4. NSRR technical review meeting, Tokai- 
mura, Japan, 18-21 Feb 1980) 
5:15803 Dep. NTIS, PC A03/MF A0O1 
(2. solar reflective materials workshop, San 
Francisco, CA, USA, 12-14 Feb 1980 
5:15445 See SAND-80-0109C 
5:15446 See SAND-80-7005C 
(TAPPI annual meeting, Atlanta, GA, USA, 
25-27 Feb 1980) 
5:15058 Dep. NTIS, PC A02/MF AOi 
(2. symposium on process measurements for 

environmental assessment, Atlanta, GA, 
USA, 25 Feb 1980) 
5:16653 See UCRL-83664 
5:16854 Dep. NTIS, PC A02/MF AOl1 
5:16718 Dep. NTIS, PC A02/MF AOl1 
(5. larval fish workshop, Oxford, MS, USA, 
28-29 Feb 1980) 
5:16691 Dep. NTIS, PC A02/MF A01 
(SUGI 80 conference, San Antonio, TX, 
USA, 18-20 Feb 1980) 
5:16555 Dep. NTIS, PC A02/MF A0O1 
5:17308 Dep. NTIS, PC A02/MF AO1 
(5. symposium of the Rocky Mountain Fuel 
1900) , Salt Lake City, UT, USA, 21-22 Feb 


5:14737 See SAND-80-0057C 
(179. national meeting of the American 
Chemical Society, eam, TX, USA, 23-28 
Mar 1980) 
5:16239 See UCRL-83668 

See SAND-79-1826C 
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PABA Seder eo 


(S. international congress of the International 
Radiation Protection Association, Jerusalem, 
Israel, 8-14 Mar 1980) 

5:16387 See SLAC-PUB-2440 

(Fiber optic in the nuclear environment 
inca Adelphi, MD, USA, 25-27 Mar 
1980) 

5:16227 See SAND-79-2431C 


‘, 
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(International workshop on the ener; 
climate interactions, Munster, F.R. y, 
3-7 Mar 1980) 
5:16554 See UCRL-83812 
(ACSM-ASP convention, St Louis, MO, 
USA, 9-14 Mar 1980) 
5:17290 See LA-UR-80-121 
(American Society for Non-Destructive 
Testing conference, Philadelphia, PA, USA, 
24-27 Mar 1980) 
5:16287 See SAND-79-2315C 
‘ national online information meeting, New 
ork, NY, USA, Mar 1980) 

5:16235 See UCRL-82718 

‘aste management conference, Tucsou, AZ, 

SA, 10 Mar 1980) 

5:14957 Dep. NTIS, PC A03/MF A01 
5:14939 Dep. NTIS, PC A02/MF A01 
(17. international conference on coastal 
as Sydney, Australia, 23-29 Mar 


b 16042 See LBL-9707 

(2. symposium of the European Safeguards 
Research and Development Association, 
Edinburgh, UK, 26 1980) 

5:15016 See RFP-2997 

(WESTEC 80 conference, Los Angeles, CA, 
USA, 20 Mar 1980) 

5:16124 See RFP-3066 

5:16122 Dep. NTIS, PC A02/MF AOl 
(American Physical Society meeting, New 
York, NY, USA, 24-28 Mar 1980) 

5:17151 See ISM-268 

5:16976 See SAND-80-0597C 
(Pittsburgh conference, Atlantic City, NJ, 
USA, 9-14 Mar 1980) 

5:16243 Dep. NTIS, PC A02/MF AOl1 
(2. US-USSR symposium on biosphere 
reserves, Flamingo, FL, USA, 8-9 Mar 1980) 
5:16556 Dep. NTIS, PC ra ay AOl 
(3. topical conference on high tem 

plasma diagnostics, Los Angeles, a. USA, 
17-19 Mar 1980) 

5:17173 See UCRL-83820 
(Association for the Advancement of Health 
Education conference, Nashville, TN, USA, 
1 Mar 1980) 

5:16905 See K/D-5075 

(Symposium on the application of short-term 
bioassays in the fractionation and analysis of 
complex environmental mixtures, 
Williamsburg, VA, USA, 4-7 Mar 1980) 
5:16855 Dep. NTIS, PC A02/MF AO1 
5:16856 Dep. NTIS, PC A02/MF AO1 
(3. international conference on thermoelectric 
energy conversion, Arlington, TX, USA, 12- 
14 Mar 1980 

5:15962 See GA-A-15785 

(Optical phenomena peculiar to matter of 
small dimension, Tucson, AZ, USA, 18-20 
Mar 1980) 

5:17130 See IS-M-271 

(International sym — on the pro: 

and applications of metal hydrides, el 
Springs, CO, USA, 7-11 4; - 1980) 

5:16212 See ISM-26 

5:16278 


(ANS thermal reactor safety meeting, 
Knoxville, TN, USA, 8-11 Apr 1980 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 


See LA-UR-79-2942 
(IEEE international conference on acoustics, 
speech, and signal processing, Denver, CO, 
SA, Apr 1980) 
5:17304 See UCRL-83349 
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2708T022-1 
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2783-T 
2789-3 
2853-10 
2853-11 
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(Wind energy conference, Boulder, CO, 
USA, 9-11 Apr 1980) 
5:15639 See SERI/TP-431-580 

“ See SAND-79-1984C 
See SERI/TP-743-621 
(Conference of the western states section of 
the Combustion Institute, Irvine, CA, USA, 
21-22 Apr 1980) 
5:16282 See SAND-80-0081C 
(International conference on plasma physics, 
Nagoya, Japan, 7-11 Apr 1980) 
5:17259 See SAND-80-0387C 
5:17192 See UCRL-83596 
5:17199 See LA-UR-80-447 
(Electronic —— conference, San 
Francisco, CA, USA, 28 Apr 1980) 
5:16126 See SAND-79-2123C 
5:16413 See SAND-79-2092C 
5:16125 See SAND-79-2122C 
(SPE/DOE symposium on improved oil 
recovery, Tulsa, OK, USA, 20-23 Apr 1980) 
5:14771 See SAND-79-1745C 
(17. annual symposium on engineering 
geology and soils engineering, Boise, ID, 
USA, 2-4 Apr 1980) 
5:16933 Dep. NTIS, PC A03/MF A0O1 
(DECUS spring symposium, Chicago, IL, 
USA, 22-25 Apr 1980) : 
5:17253 Dep. NTIS, PC A02/MF A0O1 
(4. annual FPS Users’ conference, 
Francisco, CA, USA, 28-30 Apr 1980) 
5:17306 See UCRL-84015 
(15. annual IMPI symposium on microwave 
powers, Iowa City, IA, USA, 6-9 May 1980) 
5:14706 See ISM-267 
(26. international instrumentation symposium, 
Seattle, WA, USA, 5-8 May 1980) 
5:16323 Dep. NTIS, PC A02/MF AO1 
5:15934 See SAND-80-0562C 
5:16412 See SAND-79-2004C 
5:16414 See SAND-80-0137C 
(Spring AIIE conference, Atlanta, GA, USA, 
11-14 May 1980) 
5:15888 See K/D-5073 


5:16042 Dep. NTIS, PC A06/MF A0O1 
5:15986 Dep. NTIS, PC A13/MF AOl 
5:15937 Dep. NTIS, PC A02/MF AOl1 
5:15938 Dep. NTIS, PC A02/MF AOl 
5:15679 Dep. NTIS, PC A02/MF AOl 
5:15066 Dep. NTIS, PC Al1/MF A0Ol1 


5:16831 Dep. NTIS, PC Al4/MF A01 
5:16832 Dep. NTIS, PC Al4/MF A0O1 
5:16768 Dep. NTIS, PC A18/MF A0l 
5:16141 Dep. NTIS, PC A02/MF A0O1 
5:17028 Dep. NTIS, PC A02/MF A0Ol 
5:17106 Dep. NTIS, PC A02/MF AOl 
5:15026 Dep. NTIS, PC A03/MF AOl 
5:17160 Dep. NTIS, PC A10/MF AOl 
5:17035 Dep. NTIS, PC A02/MF A0O1 
$:17232 Dep. NTIS, PC A09/MF AOl 
5:17233 Dep. NTIS, PC A09/MF AO1 
5:17234 p. NTIS, PC A09/MF AOl 
5:17284 Dep. NTIS, PC All/MF AOl 
5:17161 Dep. NTIS, PC A04/MF AOl 
5:17219 . NTIS, PC A02/MF A01 
5:17180 . NTIS, PC A08/MF AOl 
5:17181 . NTIS, PC All/MF AOl 
5:17167 . NTIS, PC A07/MF AO1 
5:16945 . NTIS, PC A04/MF AOl 
5:16728 . NTIS, PC A02/MF AOl 


5:15430 . NTIS, PC A02/MF AO1 
5:15588 . NTIS, PC A0S/MF A0Ol1 
5:15482 
5:16912 
5:16913 
5:16916 
5:16917 
5:16934 
5:16743 
5:16736 
5:15900 
5:17047 
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A03/MF AOl 
A04/MF AO1 
A04/MF AOl1 
A02/MF AO1 
> A03/MF AOl 
A04/MF AO1 
A04/MF AOl 
A04/MF A011 
A02/MF AO1 
A02/MF AOi 
A03/MF AOl 
A02/MF AOl 
A02/MF AOl 
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A02/MF AOl 
A02/MF AOl 
A02/MF AOl 
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A02/MF AOl 
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A09/MF AOl 
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$:15735 
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5:16013 
5:15405 


Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A03/MF AOl 


Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A03/MF AOi 


Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF AOl 
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5:15078 
5:15374 
5:16000 
5:15987 
5:16010 
5:15862 
5:15136 
5:16089 


5:15375 
5:15376 


5:16090 
5:16067 


5:15244 
5:15245 


5:15223 
5:15377 
5:15847 


5:15988 
5:15378 


5:15432 
5:15309 
5:15577 
5:17254 
5:17255 
5:15556 
5:15557 


5:17309 
5:14803 


5:14804 
5:14805 


5:16131 
5:15137 


$:17032 
5:17196 
5:14958 
$:17285 
5:16406 
$:15925 
5:17044 
$:17124 
5:17042 
5:16265 
$:17103 
$:17025 
$:17022 
5:16985 
5:17040 
5:16740 
5:14806 
5:15926 
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5:14642 


5:14757 


Dep. NTIS, PC A03/MF AOI 
. NTIS, PC Al1/MF AO 
NTIS, PC A04/MF AO! 

: NTIS, PC A20/MF AOI 

. NTIS, PC A07/MF AO1 
NTIS, PC A13/MF AOl 
NTIS, PC A20/MF AO! 
NTIS, PC A06/MF AOI 


Dep. NTIS, PC A03/MF AO! 
Dep. NTIS, PC A04/MF AOI 


Dep. NTIS, PC AO7/MF AOI 
Dep. NTIS, PC A23/MF AO! 


Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A10/MF AO! 


Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF A01 


Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A03/MF AO! 


Dep. NTIS, PC A03/MF AO! 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A16/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A11/MF AO1 
Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC A04/MF A0O1 


Dep. NTIS, PC A09/MF AO1 
Dep. NTIS, PC A08/MF AOI 


Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A06/MF AO1 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO! 
Dep. NTIS, PC A03/MF AO! 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A06/MF AO! 
Dep. NTIS, PC A03/MF AOi 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC AO7/MF AOl 
Dep. NTIS, PC A06/MF AO! 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A06/MF AO1 


Dep. NTIS, PC A02/MF AOI 
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5:17006 


5:15967 
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5:15139 
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5:15519 
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5:15709 
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$:15713 
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$:1$721 
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$:15723 
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$:15726 
$:15$737 
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$:15760 
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5:14923 
5:17235 
5:17197 
5:16565 


5:16444 
5:15989 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC All/MF AO1 
Dep. NTIS, PC All/MF AO 
Dep. NTIS, PC Al1/MF AOI 
Dep. . PC All/MF AOI 
. PC All/MF AOI 

, PC A11/MF AO1 
, PC All/MF AO! 

, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AO! 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A03/MF A0Ol 
Dep. NTIS, PC A09/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A03/MF AOl1 


Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A0S/MF AOI 
NTIS, PC A04/MF AO1 


. NTIS, PC A16/MF AOI 
NTIS, PC Al6/MF AOI 
NTIS, PC A16/MF AO 
_ NTIS, PC A16/MF AO! 
IS, PC Al6/MF AO 
IS, PC Al6/MF AOl 
, PC Al6/MF AOl 
, PC Al6/MF AOI 
, PC Al6/MF AOl 
, PC Al6/MF AO! 
PC Al6/MF AOI 
PC A16/MF AOl 
PC A16/MF AO! 
PC A16/MF AOI 
PC A16/MF AO! 
PC A16/MF AOI 
PC A16/MF AOI 
, PC Al6/MF AO! 
Dep. NTIS, PC Al6/MF AOl 
Dep. NTIS, PC Al6/MF AOl 
Dep. NTIS, PC Al6/MF AOl 
Dep. NTIS, PC Al6/MF AO! 
Dep. NTIS, PC Al6/MF AO! 
Dep. NTIS, PC Al6/MF AO! 
Dep. NTIS, PC A16/MF AO! 
Dep. ‘NTIS, PC Al6/MF AOI 
Dep. NTIS, PC Al6/MF AOl 
Dep. NTIS, PC Al6/MF AO! 
Dep. NTIS, PC A16/MF AOl 
Dep. NTIS, PC Al6/MF AOl 
Dep. NTIS, PC Al6/MF AOl 
Dep. NTIS, PC Al6/MF AOI 

_ NTIS, PC A16/MF AO1 


. NTIS, PC A04/MF AOl1 
. NTIS, PC A09/MF AOl1 
. NTIS, PC A04/MF AOl1 
. NTIS, PC A04/MF AO1 


. NTIS, PC Al2/MF AOl 
. NTIS, PC A03/MF AO1 
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Dep. 
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. NTIS, PC A99/MF AOI 

. NTIS, PC A99/MF AOI 
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. NTIS, PC A99/MF AOl 
Dep. 
Dep. 
Dep. 
Dep. 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 


. NTIS (US Sales Only), 


NTIS, PC A99/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
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Dep. 


NTIS (US Sales Only), 
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Dep. 


NTIS (US Sales Only), 
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Dep. 
. NTIS, PC A03/MF AOl 
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. NTIS, PC A08/MF AO1 
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. NTIS, PC A03/MF AO1 
Dep. 
Dep. 
Dep. 


Dep. 
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